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Motor-driven plate planer, W. E. & 

Mie: CO orrera wine EEEa 97 
Motor grinders, direct-current, E. E. 

Mie- Co Mi. tao ue seed eos oe 790 
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Telephone apparatus, new, E. G. L. 
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A LONG-DISTANCE SUBMARINE TELE- 
PHONE CABLE. 

The Anglo-Belgian telephone cable was 
opened for service on June 8. This cable 
forms the submarine portion of the Lon- 
don- Brussels telophone line, the entire 
length of which is 245 miles. The cable 
forms 54.2 miles of this, and is the longest 
submarine tdlephone cable which has yet 
been Haid. The cable consists of four 
stranded conductors, each insulated with 
gutta-percha armored with brass sheath- 
img and steel wire. 

An Unloaded Cable. 

Although this cable is comparatively 
short, compared with submarine tele- 
graph cables and overhead telephone cir- 
quits. it nevertheless marks a noteworthy 
advance in submarine telephony. No at- 
tempts were made to improve the quality 
of this cable by the use of inductances 
distributed along it, although the latter 
construction would have furnished a much 
better talking circuit. Tests of the latter 
construction have been made both in this 
country and abroad, which have clearly 
demonstrated the value of this system, 
aml although the difficulties of con- 
structing and laying this type of cable 
are not slight, they will undoubtedly be 
overcome as soon as the demand for sub- 
marine telephony makes this necessary. 


AN INTERESTING APPLICATION OF THE 
STEAM TURBINE. 

The steam turbine, as a prime mover, 
has received a good deal of attention of 
late, and its advantages have been thor- 
oughly discussed. One of these advan- 
tages is the ability to use the expansive 
force of steam down to a very low abso- 
lute pressure. The reciprocating engine 
is limited in this respect by the enormous 
Increase in volume of steam as the press- 
ure decreases, and for this reason this 
type of engine is not able to take full 
advaniage of a high vacuum. The low- 
pressure cylinder would be much too large, 
and friction and other losses correspond- 
ingly increased. Jn the turbine, how- 
ever, the steam can be used to advantage 
with the highest degree of vacuum, and 
this property of the turbine was taken 
advantage of recently in an interesting 
installation. 

The Accumulator System. 

The system is described) in a current 
issue of the Magineering, and was worked 
out by Professor A. Rateau, of the French 
Di partment of Mines, and has been in- 
stalled in the Bruay mines, France. The 
problem here was to secure a more econom- 


ical operation of the mining plant, but 


the solution is applicable to other indus- 


tries where the conditions do not allow 
a reciprocating engine to work efficiently. 
and it seems inadvisable to install an en- 
tirely new plant. ‘Phe plan used is to ex- 
haust stdam from the gngines into a 
steam accumulator, where the heat is 
stored up and is utifized to furnish low- 
pressure steam as needed to steam tur- 
bines Which exhaust into a condenser 
operating with a high vacuum. 

Steam Accumulator. 

The aceumulator consists of a large 
iron evlinder, in which are placed, one 
shove the other, a number of shallow cast- 
iron trays, circular in form and separated 
by narrow spaces for the passage of steam. 


The trays are kept nearly full of water 


and offer a large surface for the con- 
densation of steam and for its rapid re- 
evaporation. This accumulator has as 
large a mas of metal and of water as 
possible. 


Available Power. 

In this particular case it was esti- 
mated that the mine engine, which was 
rated at 175 horse-power, was consuming 
about 100 pounds of steam per horse- 
power-hour, this poor showing being 
caused by the character of the work. It 
was estimated that a turbina drawing 
lis steam from the accumulator at about 
atmospheric pressure and exhausting inte 
a condenser with a pressure of about 2.13 
pounds absolute, would consume about 
thirty-five pounds of steam per electrical 
horse-power, Allowing a loss of twenty 
per cent in the piping, it would seem that 
the exhaust steam from the 175-horse- 
power engine could be usal to generate 


100 electrical horse-power, 


Application to Rolling Mill. 

Professor Rateau also considers the case 
of a large rolling mill where it is not un- 
usual to find a plant consuming 150,000 
pounds of steam per horse-power-hour, 
The use of exhaust steam turbines in this 
case, it is estimated, would make avail- 
able about 3,000 electrical horse-power, 

In considering the advantages of this 
plan, the following points can be named. 
No additional boiler capacity is required, 
but against this should be set the cost of 
the steam accumulator, though these are 
much less expensive. The old plant is re- 
tained and no additional labor is necessi- 
tated at the boiler house. At the Bruay 
mines, a horizontal turbine unit has been 
installed, driving two continuous-current 
dynamo keved to the steam shaft at from 
1900 to 1.8000 revolutions per minute. 
These machines are each able to supply 


450 amperes and 250 volts. Under test, 


this unit has shown a performance of 


39.67 pounds of steam per electrical horse- 
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power-hour, although the vacuum was 
only twenty-seven and one-half inches. 
The installation is most interesting as 
showing how the ability to pas large 
volumes of steam through the turbine 
may be taken advantage of. 


ini a 


TRANSFORMERS. 

Electrical transformers are of various 
kinds and for various purposes. We have 
transformers for transforming from one 
potential to another, for transforming 
constant potential to constant current, 
for transforming an alternating current 
to direct current, or vice versa, and for 
transforming from an alternating cur- 
rent of one freguency to that of another. 

The word “transformer” by common 
consent has been limited to that type of 
apparatus which transforms an alter- 
nating current from one potential to that 
of another. Where more definiteness 
seems desirable, it is customary to desig- 
nate this type of apparatus as a static 
transformer, but there is very little chance 
for confusion in any case, as transformers 
intended for other purposes are always 
designated by some distinguishing term, 
such as rotary transformers or frequency 
transformers. 

The static transformers may be further 
subdivided into the so-called constant-po- 
tential and constant-current types. The 
constant-potential transformer is one of 
the simplest electrical mechanisms, but 
the theory of its operation is somewhat 
complex. It depends for its action upon 
the laws of magnetic induction discov- 
ered by Henry and Faraday. It consists 
of an iron core upon which are wound 
two or more coils. In the type generally 
uscd in this country the iron core is in the 
form of a single or double ring. The 
action may be described in this way: 
Action of the Transformer. 

An alternating current is passed 
through one of these coils. This sets 
up in the iron which it surrounds a mag- 
netic field, which, of course, varies with 
the current. Now, one of the most gen- 
eral laws of physics is that enunciated 
by Lentz, as a direct consequence of the 
law of the conservation of energy. This 
states that whenever any physical force 
produces an action, a reaction is set up 
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Which opposes the original force. Ap- 
plying this law to the transformer, we 
apply an alternating electromotive force 
to the terminals of one of the coils. This 
sends through the coil an alternating cur- 
rent. The alternating current sets up an 
alternating magnetic field, and the alter- 
nating magnetic field sets up in the coil 
an alternating electromotive force which 
opposes the applied electromotive force. 
The result, of course, is to allow to pass 
only suflicient current to set up such a 
magnetic field as will induce this counter- 
electromotive force. Now, this alter- 
nating field sets up an electromotive 
force not only in the magnetizing or 
primary coil, but as well in any other 
coil wound on the same core. Since the 
electromotive force developed in either 
case depends only upon the strength of 
the magnetic field, the number of re- 
verses per second and the number of turns 
of wires, the electromotive force of the 
secondary coil can be made anything de- 
sired by selecting a proper ratio of the 


number of turns in the two coils. 


Reaction of the Secondary Current. 

The electromotive force developed in 
the secondary coil may be used to sup- 
ply current for any desired purpose, but 
when current is drawn from this coil the 
energy must, of course, be supplied by 
the primary coil, which naturally means 
that a greater primary current must flow. 
To explain this we again make use of 
Lentz’s law. When a current is drawn 
from the secondary coil this tends to sat 
up a magnetic ficld in opposition to that 
field which induces the secondary elec- 
tromolive force. The result would be a 
weakened magnetic field in the core. This 
weakened field would not only lower the 
electromotive force induced in the second- 
ary, but, as well, lower the counter-electro- 
motive force in the primary, and an in- 
creased current would flow through the 
primary coil, bringing the magnetization 
back to its original value. The reaction 
of the secondary current is balanced by 
the increase In the primary current. The 
reactions then balance themselves in such 
a way that the power drawn from the 
secondary circuit is equal to that sup- 
plied to the primary, less the losses in 
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the iron and copper of the transformers; 
and it is found that in a well-designed 
transformer the magnetization of the iron 
is practically constant, so that, given a 
constant applied electromotive force at 
the primary, a constant electromotive 
furce is developed in the secondary. That 
a constant electromotive force is not de- 
livered by the secondary is caused by the 
loss of potential, due to the resistance of 
the primary and secondary coils. 


Leakage. 

Another reaction appears, though to 
a slight degree in well-designed trans- 
formers. This is the magnetic leakage. 
Since the currents in the primary and 
secondary coils tend to set up opposing 
magnetic fields, a stray field may leak 
around through one coil without passing 


through the other. 


Constant-Current Transformers. 

This reaction has, however, been made 
use of in the so-called constant-current 
transformers. One of the early types of 
constant-current transformers provided a 
leakage or by-path for the magnetic lines, 
so that an increase of the current in the 
secondary coil forced more lines across 
this path and tended to lower the second- 
ary electromotive force, and thus prevent 
a large increase of secondary current. 


Later Type of Constaut-Current Transformers. 

The more recent types of constant-cur- 
rent transformers regulate in the same 
method by furnishing a leakage path, 
but accomplish this in a little different 
way. The primary coils and secondary 
coils of the transformers are mounted so 
that they may be moved together or apart. 
The iron circuit is long, allowing for this 
motion. The coils are then carefully sus- 
pended on rocker-arms, so that they tend 
to come together. Applying a constant 
potential to the primary coil, an elec- 
tromotive force is set up in the second- 
ary. As soon as any current is drawn 
from the secondary coil the repulsive 
action between the two currents flowing 
in the two coils forces them apart, and 
tlus offers a path for leakage of the 
magnetic field between the two coils. The 
greater the current, of course the greater 
the repulsive force and the greater the 
distance between the coils. Transformers 
of this type are capable of very close 
regulation. : 
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METHODS OF COMBINING RESIST- 
ANCES—IIl. 


BY EDWIN F. NORTHRUP. 


PLUGGING IN OR DECADE METHODS. 


Rheostats are commonly constructed to 
be operated on the decade plan, with either 
plug contacts or dial switches. In the 
ordinary plug decade arrangements there 
are either 9 or 10 one-ohm coils for the 
units place, 9 or 10 ten-ohm coils for the 
tens place, 9 or 10 one-hundred-ohm coils 
for the hundreds place, and so on. Each 
set of coils having the same value is 
designated a decade. In case there are a 
number of decades in a rheostat, it is not 
usually necessary to employ more than 
nine coils for each decade, except the 
decade of lowest denomination, where it 
is often advisable to use ten coils. By 
using ten coils in the decade of lowest de- 
nomination, the total resistance value of 
the rheostat is raised to an.even 100, 1,000 
or 10,000, according to the number of 
decades used. The extra coil enables the 
rheostat also to be more conveniently 
checked up by intercomparison of the dif- 
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ferent decades. Connections for an ordi- 


nary decade arrangement, as usually con- 
structed, is shown in Fig. 17. 

By reference to the diagram it is evi- 
dent that any value from 0 to 10 in steps 
of one ohm (of a decade using unit coils) 
can be obtained by inserting between 
a bar and a block one, and only one, plug. 
It also appears, that if several decades 
are connected in series, any value up to 
the limit of the set can be read directly 
from the position of the plugs, without 
any mental effort whatever. 

Besides the advantages of the decade 
arrangement above mentioned, the follow- 
ing may be added: The single plug used 
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with each decade is never out of use, being 
either at the zero position or set at some 
value, and hence is not easily lost by being 
laid aside. The use of only one plug 
to the decade makes it easy to ascertain 
that this plug is tightly fitted in its place 
and making good contact. As only one 
block in a row is plugged at a time, the 
other blocks are not kept under a strain 


Fro. 18. 
by having plugs tightly forced between 


them. ! 
* This strain of the blocks, which must 
exist in sets where a coil is put in circuit 
by removing a plug, tends to separate or 
loosen them, and often to warp the hard 
rubber upon which the blocks are mounted 
and to cause other plugs to loosen when 
some are pushed in tight. The decade 
plan alone permits of obtaining a succes- 
sion of values in a simple manner with 
dial switches or sliding contacts. 

The best way to construct a rheostat 
on the decade plan with nine coils to the 
decade is shown in Fig. 18. 

Here all the coils of the set are con- 
nected in series so the circuit is never 
open when the plugs are removed. It is 
an advantage to have the permanent con- 
nections shown at a, b and c, for then all 
the coils of the decade can be thrown in 
circuit by simply removing a plug, it not 
being necessary to insert it again as would 
be the case if the connections a, b and c 
were not made. Moreover, if any plug 
makes a bad contact its effect is somewhat 
lessened by having this bad contact 
shunted with the remaining coils of the 
decade. Again there are occasions when 
violent deflections of a galvanometer are 
prevented by not having the circuit en- 
tirely open when the plug is taken out. 
The capacity of the arrangement, shown 
in Fig. 18, is raised to 1,000 by adding 
the extra one-ohm coil at P. 

Any value can be instantly read, as 247, 
by observing the position of only as many 
plugs as there are decades. Adding the 
extra one-ohm coil permits of making the 


following checks of the resistance. All 
the ones equal a ten, all the tens plus all 
the ones equal one hundred, all the hun- 
dreds plus all the tens plus all the ones 
equal one thousand, and so on. 

METHODS FOR ADDING TO THE ADVANTAGES 

OF THE DECADE. THE ADVANTAGES 
OF FEW COILS. 


The advantages of decade arrangements 
of coils for rheostats are so numerous that 
their adoption would long ago have be- 
come universal, if it were not for the fact 
that a larger number of coils are required 
for a given range of values than are needed 
in the other methods described. As the 
chief expense in constructing precision 
rheostats is connected with the adjust- 
ment of the coils, there is a great saving 
by using only a few coils, as in Siemens 
plan or the 1 — 2 — 3 — 4 method. The 
ideal arrangement, especially for precision 
rheostats, where each of the coils must be 
adjusted to a high degree of precision, is 
to be found in a method which will com- 
bine the advantages of the decade ar- 
rangement with the use of very few coils 
—no more than are employed in the 
1 — 2 — 3 — 4 or 1—2 — 2— 5 or 
1 — 1 — 3 — 5 arrangement. 

With this ideal arrangement in view, 
two different methods have been devised ; 
one due to M. Feussner and one to A. O. 
Beneke. Several other methods have been 
recently devised by the writer, which will 
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be described after giving an explanation 
of the two mentioned above. 
FEUSSNER’S METHOD. 
In this method values from 0 to 9, in 
steps of one ohm, or any even multiples 


of these numbers, are obtained with four 


one-ohm and one five-ohm coils or even 


. multiples of these. A reference to Fig. 19 


will make the arrangement perfectly clear 
without further explanation. 

Precision rheostats constructed on this 
plan, and chiefly used in connection with 
Wheatstone bridges, have been made by 
European instrument makers. 

BENEKES METHOD. 

This method is very similar to Feuss- 
ner’s. The plan of arranging the coils is 
easily understood by reference to Fig. 20. 

The method employs six coils, and 
values 0 to 10, inclusive, are obtained. 

The two above methods make a saving 
of about one-half the coils over the ordi- 
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nary methods of constructing decade rheo- 
stats, and in this respect are superior. 
The following objections may be urged 
against these methods: The block con- 
struction is rather expensive, the series 
values are not arranged in straight rows, 
so that a large number is not quite so 
directly read from the position of the 
plugs as in the ordinary decade ar- 
rangement, the surface of the rub- 


ber between the blocks is not so 
easily got at to be claaned, the 


methods are not adaptable to sliding con- 

tacts or dial switch arrangements, and, 

finally, it is possible to obtain the decade 

with a still smaller number of coils. 
THE WRITER'S METHODS. 

In describing these methods a 
typical arrangement of the coils will first 
be given, and then a list of other arrange- 
ments by which similar results may be 
obtained. 

1, 3, 31 and 2-ohm coils are connected 


in series, as shown in Fig. 21. 
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Let the terminals of the one-ohm coil 
and the two-ohm coil and the points of 
union of the coils be numbered, (1), (2). 
(3), (4), (5), as indicated in Fig. 21. 
The current enters at the point (1) and 
leaves at the point (5), traversing 1 + 3 
+ 3'+ 2 = 9 ohms in all. 

This series may be multiplied by any 


-factor n, in which case the current trav- 


erses n (1 + 3 -+ 3' + 2) = n u ohms 

If now the points (1) and (5) are con- 
nected, all the coils are short-circuited, 
and the current traverses O resistance, if 
the points (2) and (5) are joined the 3, 
31 and 2-ohm coils will be short-circuited 
and the current traverses one ohm. By 
extending this process, in which two points 
and only tira points are joined, it is pos- 
sible to obtain the regular succession of 
values. n (0, 1, 2,3, 4, 5. 6, 7, 8, 9), the 
last value being obtained when no points 
are joined and the current passes through 
all the coils in series. In the table below 
are given the points which must be con- 
nected in pairs for obtaining each of the 
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above values and the coils which will be 
In cireuit corresponding to each value. 


Value. Points Coils Used. 


Connected. 
0 = (5 — 1) 0 
1 = (2 — 5) l 
2 = (4 — 1) 2 
3 = (? — 4) 1, 2 
4 = (3 — 5) 1, 3 
5 = (1 — 3) 3', 2 
6 = (2 — 3) 1,23",-2 
y = (5 — 4) 1, 3, 3! 
8 = (1 — 2) 3, By 
g= 0 1, 3, 3', 2 


(2) 
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Suppose now we make two parallel 
rows of blocks, ten blocks in each row. 
Tet the blocks be so arranged that oppo- 
site blocks can be connected together by 
the insertion of a plug. To the first pair 
of blocks let the points (1) and (5) of 
Fig. 21 be connected, to the second pair 
of blocks let the points (2) and (5) be 
joined, to the third pair the points (4) 
and (1), to the fourth pair the points (2) 
and (4), to the fifth pair the points (3) 
and (5), to the sixth pair the points (1) 
and (3), to the seventh pair the points 


Fig, 22, 


(2) and (3), fo the cighth pair the points 
(5) and (4) and to the ninth pair the 
points (1) and (2). It is now evident 
that if a plug be inserted between the 
first pair of blocks 0 resistance will be ob- 
tained between the points (1) and (5), 
if the plug is inserted between the second 
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pair of blocks the resistance will be one 
ohm. Thus all values from 0 to 9 can be 
obtained by traveling the plug down the 
double row of blocks. 

Fig. 22 shows the arrangement of these 
two rows of blocks diagrammatically and 
the manner in which they would be con- 
nected up in actual practice. | 

The numbers, in the circles represent- 
ing the blocks, correspond to the points 
(1) to (5) of Fig. 21. The numbers 
0 to 9 to the right of the double row of 
blocks indicate the resistance values which 
would be obtained when a plug is inserted 
between any pair of blocks. Thus, insert- 
ing a plug between the blocks 1 — 5 the 
value is 0 resistance, inserting a plug be- 
tween the blocks 2 — 5 the current trav- 
erses the one-ohm coil, inserting the plug 
between 4 — 1 the current traverses the 
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two-ohim coil Again, if the plug is in- 
serted between 4 — 4 it will be seen by 
carcfully tracing tha diagram that the 
current traverses the 1. 3, 3! ohm coils. 
giving seven olime® 

The value 9 is obtained when the plug 
ix withdrawn or is disposed of by being 
inserted in the last pair of blocks which 
have no connections. 

Fis, 23 gives a top vicw of a rheostat 
of two decades arranged on this plan. 

In the decade of lowest denomination an 
extra one-olim coil is added at P to make 
the rheostat read to an even 100. 

In a rheostat. constructed on this plan 
any value can be instantly read off by ob- 
serving the position of as many plugs as 
there are decades. Further, it is only 
necessary to stamp one row of figures 0 
to 9 on the left-hand row of blocks of 
the rheostat and to designate at the tops 
of the rows the different decades as the 


unit decade, the ten decade, ete. 
ı To be continued.) 
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HE city of New Orleans has just com- 
pleted that portion of its drainage 
system which can be constructed 

with the funds that can be devoted 


to this purpose derived from the 
vale of public improvement bonds 
for water supply, sewerage and drain- 
age. The various pumping stations 
in this drainage system are driven by elec- 
tric power, which is supplied from a cen- 
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By William Mayo Venable. 


time of operation. Power is required 
only during and after storms, excepting 
a small amount of power required to 
pump the constant duty drainage. As a 
result the larger portion of the plant must 
be kept in readiness for sudden opera- 
tion, but is during far the greater por- 
tion of the time entirely idle. Under such 
conditions economy such as can be 
achieved in central stations carrying a 


i 
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Electrical Equipment of the New Orleans Drainage System. 


corresponding pumping stations with the 
same number of engines as there are 
pumps. 

At the present time only about one- 
half the machinery which it is ultimately 
intended to install has been put into 
operation. This is distributed among five 
pumping stations that have recently been 
built, with a very small equipment at a 
sixth station originally operated by steam, 


View SHOWING One LARGE PuMP AND Two LARGE Motors IN PumMpine STATION No. 8. Tae SWITCHBOARD Is SHOWN IN THE REAR, AND 
A CENTRIFUGAL FIRE Pump, OPERATED BY ELECTRICITY, Is SHOWN BENEATH THE WINDOW AT THE LEFT. 


tral power-house, located on the outskirts 
of the city. From an electrical viewpoint 
this system is unique. It is a very large 
equipment of three-phase machinery con- 
nected to large centrifugal and screw 
pumps, and operating under conditions 
which are entirely different from those 
Which usually govern the operation of an 
electrical transmission system. 

The chief condition which is radically 
different from those usually to be en- 
countered is the extreme irregularity in 


comparatively steady load is out of the 
question, but a greater economy is ef- 
fected than would be if the system were 
operated by steam without the interven- 
tion of electricity. This economy comes 
from the ability to concentrate the steam 
plant at one central station instead of dis- 
tributing it at several pumping stations, 
and from the lesser number of regular em- 
ployés required to operate a central station 
and substations equipped with electric mo- 
tors over what would be required to operate 


but recently equipped with an electrically 
driven pump. Of these pumping sta- 
tions only one has a complete equipment 
at the present time, another station has 
three-quarters of its complete equipment, 
another two-fifths, another three-fifths 
and another two-fifths. 

The electrical current used in this 
equipment is distributed on the three- 
phase system at twenty-five cycles per 
second and 3,150 volts. Central station is 
equipped with a number of three-phase gen- 
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erators to deliver current to the lines and 
the bus-bars, and switches are so arranged 
that any generating unit can be used 
singly to supply current to any set of 
feeders leaving the station or in connec- 
tion with any number of other units in 
multiple upon any combination of feed- 
ers. The generators are all of the usual 
type, mounted on horizontal shafts direct- 
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no connection is neccessary to start up any 
unit, but to throw in one set of these 
switches upon a set of bus-bars it is ab- 
solutely impossible to make any mistake 
or to do any harm in operating the board. 

The motors at all of the stations are 
of the three-phase synchronous type and 
are direct-connected to the shafts which 
carry the moving parts of the centrifugal 


Suction SIDE oF PumPIiNG STATION No. 6, WHERE THE WATER IN THE CANAL Ī8 ABOUT 
TWELVE Feet Deep. WHEN THE Pumps ARE RUNNING THE WATER Is PUMPED LOWER. 
THE SCREEN Js To PREVENT STUMPS FROM REACHING THE PUMPS. 


connected to steam engines. The regu- 
lation of the generators and engines varies 
with their size, but no difficulty is en- 
countered in operating the units in mul- 
tiple. 

Two sets of feeder lines run to each 
pumping station, where they may be con- 
nected to either of two sets of bus-bars or 
to both sets. These bus-bars run along 
the various panels of the switchboard, of 
which there is one for each motor con- 
nected to a drainage pump, and one for 
each of two rotary converters. These 
rotary converters are operated by the 


. three-phase current taken from ordinary 


stationary induction transformers, where 
it has been reduced to a low voltage. The 
continuous-current side of the rotary 
transformers furnishes current at 125 
volts, which is used to excite the moving 
fields of the large motors, to furnish light 
for the station and to operate various 
small motors at the station for the pur- 
pose of opening and closing gates, oper- 
ating machine tools for repair work and 
pumping out the pits.in which the large 
pumps are located whenever it is neces- 
sary to get at portions of these pumps, 
which are ordinarily under water. 
Current from the line passes through 
fuse blocks and lightning arresters before 
reaching the bus-bars. The bus-bars are 
connected with any motor or the trans- 
formers by means of oil switches, and 


or screw pumps. In one of the stations 
these shafts are on a horizontal plane, and 
the pumps “are above the floor line. At 
the other stations the shafts are vertical, 
the motors being Ábove the floor line and 
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requiring any priming in order to put the 
pump in operation. On the other hand, it 
has the disadvantage of having the pump 
located below water level and consequently 
not so readily accessible for repairs, and 
the disadvantage of requiring gates on 
both the suction side and the discharge 
side of the station in order to keep the 
water out of the pumps and the pits when 
repairs are being made, and to keep the 
water from flowing back through the sta- 
tion when the pumps are idle. The most 
interesting feature of this equipment is 
the method of starting, the motors being 
synchronous thev can not be started 
under a heavy load with the engines run» 
ning at full speed. It is impossible to 
get them up to speed with no load unless 
the pits are pumped out. The method 
that is actually employed is to start 
pumps and engines together and bring 
them up to speed together. This has been 
found a very economical and satisfactory 
method. It is possible to start several 
pumps at the same time by this method, 
or to use one engine fer picking up pumps 
successively and transferring each pump 
to the main bus-bars upon which many 
generators are operating in multiple as 
soon as the individual pump is brought 
up to speed. To shut down any pump 
all that is necessary is to open the main 
switch and close the gates. One station 
is provided with flap valves on its dis- 
charge side and other stations are soon to 


Pume Usep FOR PUMPING out THE Pits IN WHICH THE LARGE DRatnaGe Pumps ARE PLACED 
WHEN IT Is NECESSARY TO DESCEND INTO THE Pits TO MAKE Repairs. Tue MoToR WHICH 
OPERATES THE GATE AT THE lisCHARGE SIDE OF THE STATION Is ALSO SHOWN ON A LEVEL 
WITH THE BASE OF THE Winvow. A HonizontaL Rop Russ THROUGH THE WALL FROM 


THE MOTOR To THE GeEaR Pit. 


the pumps in the bottom of pits espe- 
cially constructed to receive them. This 
Jatter method has the advantage of higher 
efficiency, owing to the shorter water 
courses. It has also the advantage of not 


be provided with similar valves, so that it 
will be necessary only to open the switch 
in order to shut down any motor. 

A discharge of 250 cubic feet of water 
per second at normal head has been taken 
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as the standard size for pumping units. 


The height to which this water is lifted 


at ditferent stations varies. At pumping 
stations Nos. 6 and 7, which are equipped 
with submerged centrifugal pumps, thie 
height is ten feet with a possibility of an 


increase to twelve or thirteen feet by 


specding up the generators. Of course, 
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The pumping stations are scattered in 
various parts of the city at from one mile 
to five miles distance from the central 
power-house. Communication is estab- 
lished between all of the stations by a 
private telephone system carried upon 
the same poles as the power transmission 


THE SWITCHBOARD AND ROTARY CONVERTERS AT PUMPING STATION Nao, 7. ONE OF THE TRANS- 
FORMERS WHICH LOWERS THE POTENTIAL FOR USE IN THE ROTARIES I8 SEEN PROJECTING 


ABOVE THE TOP OF THE SWITCHBOARD, 


at heads less than ten feet the pumps dis- 
charge very much more water, having a 
maximum discharge capacity of about 
350 or 400 cubic feet at the lowest heads 
that are ever encountered. Pumping sta- 
tion No. 3 pumps against a head of eight 
feet under normal conditions. It has two 
pumps above the floor line, discharging 
at this head, and one constant duty pump 
which at present is capable of discharg- 
ing at a head of sixteen feet, a total 
amount of seventy cubic feet per second. 
Pumping stations Nos. 1 and 2 are 
equipped with screw pumps of 250 cubic 
fect capacity each, operating against a 


lines, but there is also a separate commu- 
nication between several of the pumping 
stations and the local telephone exchange. 
> 
Regulations for Electric Cars and 
Automobiles in Leipsic, 
Germany. 

Consul B. H. Warner writes from Leip- 
sie, Germany, the following communica- 
tion: “Municipal ordinances prescribe 
that electrie cars shall not run at a higher 
rate of speed than nine miles in the busi- 
nese sections, with trailers, 7.2 miles; in 


THE GENERAL ARRANGEMENT OF THE JNTERIOR OF PcwrinG STATION No. 6. 


head of five feet. There are three of these 
pumps at station No. 1 and two at sta- 
tion No. 2 at the present time, besides 
constant duty pumps of the centrifugal 
type of forty cubic feet capacity each 
and a lift of ten feet. The sizes of the 
motors required to operate these various 
units are as follows: 


residential sections, 10.8 miles an hour, 


or nine miles with trailers, and in the 
suburbs, fifteen miles, or twelve miles 
with trailers. The penalty for exceed- 
ing the speed limit is a fine of $15 or 
imprisonment for fourteen days, or both. 
In case of an accident, a higher penalty 
may be inflicted.” | 


HIGH-SPEED ELECTRIC RAILWAY 
PROBLEMS.' 


BY A. H. ARMSTRONG. 


Among the many questions to be con- 
sidered in a new railway project, perhaps 
the one of primary importance is the ques- 
tion of a proper speed at which to run 
the road, as depending upon this factor 
is not only the first cost of the road, but 
its cost of operation and probabla re- 
ceipts. It is the purpose of this paper to 
touch briefly upon some of the funda- 
mental relations existing between first 
cost of a railway system, its probable 
cost of operation and schedule speed, dis- 
cussing also’ the probable traftic receipts 
to be secured with different methods of 
operation. In considering so broad a 
problem in a paper of this length, it will 
be necessary to omit detailed proof of 
many of the statements made, but the 
method of arriving at the conclusions will 
be outlined. Most of the data presented 
is obtained from a very elaborate series 
of experimental tests, so that the results 
obtained may be considered of direct prac- 
tical application. 

Owing to the wide field covered by the 
electric railway motor, it is not possible 
to consider all classes of railways and 
therefore this discussion is limited to the 
relatively high-speed roads. It is a mis- 
taken idea that acceleration problems are 
met with only in city or elevated work 
Where the stops are frequent. Although 
the so-called high-specd roads stop at com- 
paratively infrequent intervals, the re- 
lation existing between stops and schedule 
speeds often calls for the most serious 
consideration of fractional speed running 
of the motors. Such roads really act as 
tributaries to large city street railway sys- 
tems and must be able to operate over 
several miles of city tracks at slow schedule 
and with frequent stops, and also be 
adapted for operation at forty or fifty 
miles per hour, with infrequent stops on 
a private right of way. 

While each road presents its own local 
characteristics, they can generally be di- 
vided into two broad classes, those having 
frequent stops and those having very few 
stops. Both classes of service will prob- 
ably parallel one or more steam lines and 
must make a echedule speed that will 
compare favorably with that obtaining on 
the competing steam road. This high 
schedule speed must also be made with 
more frequent stops than given by the 
steam service, and in nearly all cases 
over a track which has many sharp curves, 
1A paper presented at the twentieth annual conven- 


tion of the American Institute of Electrical Engineers, 
Niagara Falls, N. Y., June.29 to July 8, 1908; 
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which have the effect of still further in- 
creasing the number of stops. Interurban 
roads having very infrequent stops, say 
one stop in five or ten miles, private right 
of way, and an alignment free from curves 
of less than three degrees, can give a 
service equal or superior to any competing 
steam line, and can furthermore provide 
the frequent service which has proved one 
of the valuable assets of electric roads. 
Moreover, the generating station, feeder 
system, motor capacity and power con- 
sumption will be moderate in first cost. 
The problem of high-speed electric service 
therefore is a comparatively simple one, 
provided the alignment is free from sharp 
curves and the stops are very infrequent, 
and such a service can be operated at a 
less cost and will attract more traffic than 
the competing steam line with its anti- 
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Fig. 1.—FRICTION CURVES. 


quated method of operating with steam 
locomotives. 

Suburban roads, however, that pick up 
their load at frequent intervals along the 
route and still have to compete with 
parallel steam lines, present problems 
much more difficult to solve from an 
economic standpoint. It is the custom of 
such roads to establish stopping points, 
say one mile or less apart, and stop at 
these points only on signal. During cer- 
tain portions of the day, however, care 
will be obliged to stop at nearly all these 
stations, and will either fall behind their 
schedule at such times or will have too 
much leeway during the remainder of the 
day when stops are much less frequent. 
Moreover, owing to the considerable city 
running at necessarily slow speeds, these 
suburban roads must make as good time 
as possible on the suburban route in order 
to bring the paesengers from the more 
distant points within a reasonable time, 
including city running. In fact, such 


roads when paralleling steam lines 
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operating on private right of way through 
the city, and moreover giving excellent 
service morning and night to commuters, 
are compelled to face very serious engi- 
neering and economic problems due to the 
tremendous amount of generating appa- 
ratus, line copper and motive power re- 
quired to give equally good service. 

A suburban road will develop a con- 
siderable amount of traffic, due to its 
frequent service, but there comes a time 
when such roads will extend beyond the 
zone of half-hour runs into the city and 
try to reach the outlying districts hither- 
to belonging exclusively to the steam 
lines. The frequent service will always 
be a valuable asset and one that can not 
be duplicated with the steam locomotive, 
except at higher cost of operation, but if 
it takes considerably longer to reach the 
city by means of the electric line than by 
the steam road with its better facilities 
for high speed, the electric line will fail 
to obtain the proportion of suburban busi- 
ness to which it has been accustomed in 
its more limited scope. In other words, 
it fails in its purpose, due to the frequent 
stops to which its previous popularity was 
due. 

In considering the proper speed at 
which to operate a new electric line, it is 
necessary therefore to go very carefully 
into local details and especially canvass 
the competition with existing steam lines 
not only when operated in their present 
form, but also consider the posibility of 
their adopting electricity as a motive 
power. 

In considering the possible speeds of a 
car or train of cars, the investigator is 
met with the necessity of obtaining some 
accurate data on the question of car and 
train friction. The greater part of the 
data now existing on this subject has been 
obtained with trains hauled by steam loco- 
motives. Many of these results were ob- 
tained by draw-bar pull and hence neg- 
lected the wind-friction of the locomotive, 
and those taken by indicator diagrams 
are open to the objection that the steam 
locomotive is not square ended like a car 
and wind-friction results so obtained are 
not applicable to the operation of the 
train electrically . without locomotive. 
Moreover, all these results were obtained 
with more than a single car in the train 
and do not apply to suburban electrical 
operation which almost universally uses 
single car trains. Tests are being made 
from time to time with electrically 
operated trains, and due to the refinement 
of the carefully calibrated voltmeter and 
ammeter it is possible to obtain wind- 
friction values at various speeds and with 
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different number of cars in a train with 
greater accuracy than in the previous 
steam tests. These results are not at all 
complete and the only attempt known to 
the writer to obtain friction values with 
different number of cars was made by 
Mr. W. J. Davis, Jr., through the courte 
sy of the International Railway Company 
on its Buffalo & Lockport line in March, 
1900. Using these tests as a basis, the 
writer has drawn up three friction curves 
in Fig. 1, designating them A, B and C. 

The C curve will hold approximately 
for single car operation where the car 
weighs in the vicinity of forty tons. The 
B curve applies to the operation of two 
such cars in a train and the A curve to 
a train of such cars, say elght or more in 
a train. These curves are not published 
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Fig. 2,—SPEED AND ENERGY CURVES. 
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with the idea that they are correct, in 
fact the speeds at which they were ob- 
tained do not exceed sixty miles per hour, 
and hence extension beyond this speed is 
based upon a formula which will follow 
curve shape up to sixty miles per hour. 
As the results obtained by using them are 
not dependent upon their numerical 
values, intermediate points being easily 
interpolated, it is not of prime importance 
that the three friction curves given repre- 
sent accurately the conditions as set forth. 
In fact, with the different shaped cars 
now in use and the different cross-sec- 
tion of cars having the same weight, etc., 
it is hardly possible to make one friction 
curve which would apply accurately to all 
cases. It is probable, however, that the 
curves given have the general shape and 
the numerical values applying to average 
conditions. The friction curves have been 
extended to maximum speeds approach- 
ing ninety miles per hour in order that 
questions of motor capacity, train energy; 
possible schedule speeds, ete., can be fol- 
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lowed up to maximum speeds equal to 
or better than those in vogue on the pres- 
ent steam roads. As will be pointed out 
later in this paper, the consideration of 
the proper method of operating a rail- 
way service at these high maximum speeds 
leads to very interesting results as de- 
termining the size of trains and fre- 
quency of service to be adopted. 

With the friction curves in Fig. 1 as a 
basis, the curves in Figs. 2, 3 and 4 have 
been calculated, showing the possible 
schedule speeds and energy consumption 
required for these speeds up to and in- 
cluding seventy-five miles per hour maxi- 
mum. The method used in making up 
these curves is similar to that pointed out 
in a paper entitled “A Study of the Heat- 
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ing of Railway Motors,” presented by the 
writer at the annual meeting of the In- 
stitute in 1902. As indicated in that 
paper, the rate of acceleration and rate 
of braking do not have a marked effect 
on the energy consumption or possible 
schedule speeds for these comparatively 
high-speed roads. The shape of the motor 
characteristic also is not a determining 
feature and can be neglected without in- 
troducing a possible error of more than a 
few per cent. The controlling factor in 
all of these curves is the friction curves, 
which includes track, rolling, journal and 
wind-friction. 

The constants assumed in calculating 
the above curves are those pertaining to 
average high-speed suburban work as fol- 


lows: 

Gross accelerating rate.............- 120 pounds per ton. 
Braking effort (average) .. .......- 20 s x9 
Duration of Stop. is iisvc200edeuaede* 5 seconds each. 
Track assumed to be perfectly straight and level. 


In the above curves, due consideration 
is given all the losses occurring during 
acceleration with the standard series- 
parallel controller and direct-current mo- 
tors. If the curves are to be used for alter- 
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nating-current motors, allowance must be 
made for the difference in accelerating 
efficiency of the two types of motors and 
their methods of control. The ‘inertia of 
the rotating parts of the equipment gen- 
erally amounts to five per cent and this 
value is taken throughout, being perhaps 
a little high for the higher speeds and 
low for the lower speeds. The speed 
curve of a standard 125-horse-power mo- 
tor is used throughout. The energy curves 
given are somewhat affected by the amount 
of coasting done, although this is not so 
determining a factor in this high-speed 
work as it is in slow-speed rapid transit 
accelerating problems. In order that the 
energy curves should be conservative, they 
are plotted with only ten seconds of coast- 
ing permitted and therefore the schedule 
speeds given are nearly the maximum pos- 
sible, and the energy curves given are 
also practically the maximum possible with 
the maximum speeds assumed. Should 
power be shut off earlier and more coast- 
ing permitted, the energy consumption 
would have been decreased and the sched- 
ule speeds decreased somewhat also, es- 
pecially with the more frequent stops per 
mile. 

An inspection of these three sets of 
curves will bring out the very great effect 
of the wind-friction when using trains 
of one or two cars at very high speeds, 
in fact at seventy-five miles per hour 
maximum speed the operation of single 
car trains becomes impracticable with 
light forty-ton cars of standard construc- 
tion, and even at sixty miles per hour 
is questionable. To quote from the 
curves, it requires an energy consumption 
of forty-seven watt-hours per ton-mile for 
a train of several cars, as against 137 
wati-hours per ton-mile for a single car 
operating at seventy-five miles per hour 
without stops; that is, a single car opera- 
tion would demand 3.7 times the energy 
per ton that would be required for the 
operation of a train of many similar cars. 
Even a two-car train will require but 
ninety-two watt-hours per ton-muile, or only 
sixty-seven per cent of the energy re- 
quired per ton for single car operation. 
As these values are for constant-speed 
running, while more or less frequent stops 
would obtain, a comparison at, say, one 
stop in four miles would be nearer the 
actual results in practice. Here a single 
car requires 157 watt-hours per ton-mile, 
a two-car train requires 120 and a train 
of several cars seventy-nine watt-hours per 
ton-mile. The results would indicate that 
in a class of service calling for very high 
maximum speeds, the tendency of electric 
roads will be to follow steam railroad 


practice and operate trains of several cars 
at more infrequent intervals rather than 
follow present practice of suburban elec- 
tric roads and run single cars at fre- 
quent intervals. It will be a question for 
local consideration whether sufficient ad- 
ditional trafie would be gained by the 
operation of single cars, say on half hour 
headway, or trains of two or three cars on 
one hour headway or more, the latter re- 
quiring but sixty or seventy per cent of 
the power per ton moved, and also effect 
a considerable saving in train crew ex- 
penses. As the maximum speed of the serv- 
ice is reduced the difference in energy 
consumption between single cars and trains 
of cars is also reduced, and at thirty miles 
per hour a single car will require but 
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slightly more energy per ton than a train 
when operated at the frequent stops char- 
acteristic of low speed service. 

Another very interesting feature which 
is well known but perhaps not fully ap- 
preciated is brought out by the curves of 
schedule speeds possible for different 
maximum speeds. Thus, with one stop in 
eight miles it is possible to make a sched- 
ule of sixty-one miles per hour with maxi- 
mum speed of seventy-five miles per hour, 
and a schedule of twenty-eight miles per 
hour with maximum speed of thirty miles 
per hour. If stops be increased so that 
they average one per mile, however, the 
schedule speed possible with a maximum 
speed of seventy-five miles per hour is 
dropped to twenty-nine miles per hour, 
while the thirty miles per hour maxi- 
mum speed permits of a schedule speed 
of twenty-two miles per hour. Thus while 
thirty miles is but forty per cent of the 
higher maximum speed it permits a sched- 
ule at one stop per mile of seventy-six 
per cent of that possible with seventy-five 
miles per hour maximum speed. The fal- 
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lacy of using high-speed equipments for 
frequent stops is forcibly brought out by 
referring to the energy curves in Figs. 
2, 3, and 4. With one stop per mile it 
requires 200 watt-hours per ton-mile with 
seventy-five-mile maximum speed equip- 
ment, and the thirty-mile maximum speed 
equipment can obtain seventy-six per cent 
of the same schedule with an expenditure 
of only 28.5 per cent of the energy. The 
two values taken for the maximum speed 
are the extreme, but serve the purpose of 
bringing out the tremendous price paid 
for high schedule speeds at frequent stops. 
The conditions of acceleration and brak- 
ing are the same in both these equip- 
ments, while if higher schedule speeds 
were required with, say, one stop per 
mile, a higher rate of acceleration and, 
if practical, a higher rate of braking 
would be ‘adopted. The difference in 
energy values would be considerably re- 
duced thereby, but neither the average 
rate of acceleration nor the braking could 
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be very largely increased without incur- 
ring the possibility of discomfort to pas- 
sengers. 

Before considering the application of 
the previous curves to a concrete case, it 
is necessary to include the effect of the 
different friction curves at high speeds 
upon the capacity of the motor equipment. 
In the paper by the writer at the lat 
annual meeting of the Institute, the man- 
ner of fully determining the capacity of 
a motor for any service was indicated. 
The details of this method will not be 
gone into in the present paper, but for 
convenience a sample motor capacity 
curve of a 125-horse-power equipment 
operating at a maximum speed of forty- 
five miles per hour is shown in Fig. 5. 

The means taken to determine the ca- 
pacity of this motor is to obtain from a 
series of temperature runs made upon an 
experimental track the degrees rise per 
watt loss in different parts of the motor 
for different ratio losses for armature 
and field. It is obvious that so long as 
the motor losses and their distribution are 
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the same, the temperature rise of the 
different parts of the motor will also 
be practically the same. This assurance 
that the car will travel at the same average 
speed, which is not necessarily the case 
owing to the fact that the same motor 
cycle could be obtained with a consider- 
ably different train cycle. A service ca- 
pacity curve similar to Fig. 5 on the 125- 
horse-power motor is therefore not abso- 
lutely correct unless the thermal capac- 
ity curves be obtained from actual tests 
giving the same train evycle as that in- 
dicated. It is not necessary to conduct 
so elaborate a series of tests, as a suffi- 
ciently close result can be obtained for 
practical purposes by obtaining the ex- 
perimental thermal capacity curves at 
moderate average speeds upon an experi- 
mental track, and assuming that the con- 
ditions of ventilation so obtained will 
hold true for all the schedule speeds. It 
is admitted that a source of error is thus 
introduced and that motor service capac- 
ity curves will read too conservative at 
the very high speeds and will possibly be 
too liberal at the lower speeds; but con- 
servatism at speeds approaching seventy- 
five miles per hour could not be criticised 
as poor engineering, and the results given 
in following curves are therefore pre- 
sented with full confidence that they will 
mect a long-felt want and will moreover 
be approximately correct for types of mo- 
tors similar to those serving as basis of 
calculation and experiments. 

An inspection of the curves given in 
Fig. 5 discloses the fact that for a given 
temperature rise the capacity in tons per 
motor is practically a fixed amount. For 
example, a temperature rise of sixty degrees 
centigrade will be obtained with approxi- 
mately 16.2 tons per motor over a range 
extending from one stop in four miles to 
five stops per mile. It is thus sufficient 
to associate a given motor and gear ratio 
with a definite car weight which it can 
operate with a given temperature rise, and 
with any schedule speed which the num- 
ber of stops per mile will permit. This 
at once affords a means of comparing mo- 
tors of different capacity by means of the 
“tons per motor’ which is permitted for, 
sav, sixty degrees rise and a given maxi- 
mum speed equipment. In presenting the 
curves in Fig. 6, the results of a large 
number of experiments and calculations 


are incorporated on motors of similar de- 


sign giving the relation betwen the com- 
mercial one-hour rating of the motor and 
the number of tons which that motor will 
carry at maximum speeds of thirty, forty- 
five, sixty and seventy-five miles per hour. 
The curves of thirty and forty-five miles 
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per hour are probably accurate, those at 
sixty miles per hour may be open to criti- 
cism of being conservative, and at seventy- 
five miles per hour with the superior ven- 
tilation afforded by the schedule speeds 
incident to such high maximum speeds, 
the motor capacity curves perhaps indi- 
cate too low a ton weight for sixty de- 
As no electric road as yet 
affords means of obtaining experimental 


grees rise. 


values at this high maximum speed, the 
degree of error can not be determined and 
in any case should not exceed more than 
a possible maximum of fifteen per cent. 
Figs. 7 and 8 are plotted for sixty degrees 
also, but using friction curves B and C, 
so that by means of Figs. 6, 7 and 8 it is 
possible to determine the capacity of mo- 
tor required for any maximum speed and 
any weight of train; while from Figs. 
2, 3 and 4, the possible schedule speed 
and energy consumption can be obtained 
for any maximum speed and frequency of 
stops. The maximum speeds of thirty, 
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forty-five, sixty and seventy-five miles 
per hour have been chosen as covering the 
present ficld of electric railroading, and 
intermediate values may be readily in- 
terpolated. 

The relation between the commercial 
one-hour rating of a railway motor and 
its service capacity performance is very 
difficult to express. In fact, it is almost 
impossible to compare two motors, differ- 
ing essentially in their mechanical de- 
sign, as the stand-test of a motor has no 
direct bearing on its service performance 
with its different distribution of losses 
and better facilities for ventilation. It 
is necessary therefore to obtain by experi- 
ment the performance of each individual 
motor under conditions approximating 
service operation, and determine the re- 
lation of stand-test to service operation 
for the particular motor in question. By 
carrving on a series of exhaustive tests on 
each individual motor it becomes possi- 
ble to plot the results of such tests in 
curve form and show the relation between 
stand-tests and service capacity, provided 
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motors are of the same general design. 
Having obtained the capacity in tons per 
motor for different maximum speed equip- 
ments, the results were all found to fol- 
low the general law noted in Fig. 5; that 
is, the temperature rise was found to be 
practically constant over a wide range 
in stops per mile and schedule speed. 
With this simplification it becomes possi- 
ble to compile curves 6, 7 and 8, giving 
the capacity motor required for any train 
weight, schedule and frequency of stops, 
the motors all being of similar design. 
These curves are all plotted with motors 
of the closed type, it being assumed that 
in miscellaneous operation advantage can 
not be taken of opening ventilators. Where 
motors can be operated partially or fully 
open, the capacity, especially at high 
speeds, will be considerably increased. It 
is probable, however, that motors operating 
at speeds approaching sixty to seventy 
miles per hour will be upon a surface 
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track where it would be advisable to pro- 
tect the motor from dust and moisture, 
and thus operate closed. 

The results brought out by curves 6, 
7 and 8 are very instructive as determin- 
ing the probable trend of very high-speed 
electric railroading where trains of one 
or more cars are used. For example, a 
forty-ton car equipped with four motors, 
thus giving ten tons per motor, will re- 
quire a 133-horse-power motor for sixty- 
degree rise when operating a train of sev- 
eral cars at seventy-five miles per hour 
maximum speed, while the same weight 
of car would require a motor of at least 
“30 horse-power, if operated as a single 
car with the same temperature rise and 
Similar design of motor. That is, the 
motive power is doubled in going from 
train to single-car service. Thus not only 
is train friction the determining feature 
of energy values, but it is the controlling 
feature as well of the motor capacity re- 
quired to perform a given high-speed 
service, 

As pointed out in the earlier part of 
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this paper, it is not necessary that the 
friction curves A, B and C shall in them- 
selves correctly give the numerical values 
for train, single-car and two-car work. The 
general shape of the curves is undoubtedly 
that pertaining to their respective size of 
train, and as the three curves are taken 
and subsequent calculations are all made 
upon a three-curve friction basis, it is 
relativély an easy matter to interpolate 
and obtain the energy, schedule speed 
and motor capacity required for any train- 
friction expressed in pounds per ton. The 
friction curves are of use therefore only 
in determining the fundamental values 
of train energy and motor capacity given 
in the subsequent curves, and the energy, 
schedule speed and motor capacity can he 
obtained from these curves whether the 
friction pertaining to the case in hand 
is, say, thirty-three pounds per ton at 
fifty miles per hour for single-car opera- 
tion, or more or less than this value. The 
application of the motor and energy curve 
is therefore universal and it is only neces- 
sary to obtain sufficient experimental data 
of the particular type of car or train pro- 
posed to determine accurately its friction 
for a given maximum speed and obtain 
the various values required by interpola- 
tion in the curves given. 

Having obtained the data upon which 
to base calculations for the proposed elec- 
tric road, perhaps the best method of show- 
ing its application would be to take a 
concrete case. Let the distance from A 
to B be, say, 100 miles, or great enough 
to get over the consideration of location 
of substations in relation to the length 
of the line. Assume also that the pro- 
posed road will parallel a steam line, or 
that there are other reasons necessitating 
a high-schedule speed, and that stops will 
occur every four miles, will be of fifteen 
seconds’ duration, and that the motors 
will be direct current supplied from sub- 
stations fed from a single central gener- 
ating station. It is desired to know the 
effect that single-car or train operation 
will have upon first cost and cost of 
operation. 

It is assumed that the competing 
steam road will have a schedule speed in 
the vicinity of forty miles per hour. Such 
express trains as exceed this schedule will 
offer such very infrequent service, and will 
furthermore be so restricted to their 
through travel that they will not enter as 
a factor for consideration. By referring to 
Fig. 4 we find that a schedule speed of 
forty miles per hour can be obtained with 
a maximum speed approximately forty- 
eight miles per hour with one stop in four 
miles. The energy consumption will be 
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eighty-two watt-hours per ton-mile and 
the motor capacity will consist of four 
110-horse-power motors operating a single 
forty-ton car with a temperature rise 
of sixty degrees (Fig. 8). The energy 
consumed at the car will therefore be 131 
kilowatts or 144 kilowatts at the substa- 
tion bus-bar, allowing an average drop of 
ten per cent in the third rail. With a 
substation bus-bar potential at 600 volts, 
each car will average 240 amperes. 


Assuming that the road will be double 


track with eighty-pound track rails and 
100-pound third rail, the distance apart 
of the substations will be approximately 
thirteen miles with a maximum drop of 
170 volts when two cars are passing mid- 
way between substations, one of which is 
accelerating. This drop is permissible, as 
it is momentary only. Each substation 
must be able to accelérate one car and 
supply another at full speed, or must give 
850 amperes momentary output and a 
sustained output of 500 amperes. The 
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substation will therefore be called upon 
to deliver momentarily 510 kilowatts and 
should contain not less than one 300-kilo- 
watt rotary converter and preferably two, 
one being a reserve. This size of con- 
verter is based upon the assumption that 
cars run always as single units and not 
in trains, and that converters can stand a 
momentary overload of 100 per cent. 
With half-hour service cars will be spaced 
twenty miles apart, so that there will be 
required a generator capacity of two cars 
every twenty miles (double track) or 
340 kilowatts, assuming fifteen per cent 
loss in rotary converter substations and 
transmission line. The generating sta- 
tion capacity per mile of track will there- 
fore be seventeen kilowatts, and the sub- 
station forty-six kilowatts with reserve, 
and twenty-three kilowatts with no re- 
serve. Taking the cost of generating sta- 
tion in round numbers at $100 per kilo- 
watt and substation at $35, the cost of a 
forty-ton car complete with four 110- 
horse-power motors, controllers, ete., at 
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$9,000, we arrive at the following ap- 
proximate cost for installing: 
APPROXIMATE FIRST CO8T PER MILE, SINGLE- 


CAR TRAIN. 
Generating station.......sesssesossesssssessesesene $1,700 
Substations with reserve........00 ce cece eee eee 1,610 
Equipment (plus 205 reserve)....... cece eee eee eeee 1,120 
Total enehi rarna E . $4,430 


The above total of $4,430 thus repre- 
sents the approximate first cost of the 
Various items noted when operating a 
single forty-ton car every half hour at 
forty miles per hour schedule speed and 
stopping fifteen seconds once in four 
miles. Following through the same proc- 
ess with two forty-ton cars operating on 
one-hour headway at forty miles per hour 
schedule with the same track and third- 
rail construction, we arrive at the follow- 
ing conclusions: 


Watt-hours per ton-mile......... 
Train energy at train i80 tons).. 2R kilowatts, 
Distance apart substations...... 9.1 miles. 
Size of SUDSLALION. 6.0... eee eee eee two 40-kilowatt units. 


Each train consisting of two forty-ton 
cars will consume 224 kilowatts at the 
substation, or 264 at the generating sta- 
tion, allowing the same percentage of loss 
as above. These trains making the same 
schedule speed at double the headway will 
be spaced forty miles apart and the gen- 
erating capacity will’ therefore be 528 
kilowatts every forty miles, or 13.2 kilo- 
watts per mile. The substations, consist- 
ing of two 400-kilowatt units (with re- 
serve) every 9.1 miles, will have capacity 
per mile of cighty-vight kilowatts. Ex- 
pense for cars will be the same as before 
and the following approximate costs ob- 


tain: | 

APPROXIMATE FIRST COST PER MILE. TWO-CAR 
. TRAIN, 

Generating Station. ......ee cece reece ee ee eee eeenens $1,320) 

SUDStULIONS oo. c ccc ccc eee ener ere nent e enna eeneneee B80 

Equipments. .....-cceeree eee ee et erer ete nen cree ceees 1.120 

Tote@l...cccccvccacccecesenessscencuccerenees 5,520 


The first cost of the two-car train sys- 
tem will be $5,520 as against $4,430 with 
single-car train. The energy consumed 
for the two methods of operation Is seven- 
teay kilowatts per mile of track with 
single car as against 13.2 kilowatts per 
mile with two-car train. Thus, while 
the two-car train at one-hour headway 
will cost twenty-four and one-half per 
cent more to install (for the items men- 
tioned only), it will consume but 72.5 
per cent of the energy required to operate 
a single car individually. 

The difference in power required is 
3.8 kilowatts per mile of track. As- 
suming twelve hours per day operation 
at the above headway, the total kilowatt- 
hours per day will be 45.5, which at 
$0.007 per kilowatt-hour would be $116.- 
50 per year, or ten per cent on $1,165. It 
would therefore pay to invest the $1,090 
per mile of track difference in cost be- 
tween one car and two-car operation, as 


ELECTRICAL REVIEW 


found above, provided the same receipts 
could be secured with one-hour headway 
as with thirty-muinute headway. The re 
lation of traflic receipts and frequency of 
travel is a question which can only be 
determined experimentally, and while the 
desirability of the two-car service seems 
evident from the data at hand in the 
above case, it might result in a falling 
off of receipts to such an extent as to 
more than make up the saving in operating 
expenses. ‘There is an additional saving 
in train crew expenses which was not 
enteral into above, and which would 
amount to something more than half as 
much as the cost of power. With two-car 
operation, it is possible to reduce the mo- 
tor capacity per car from four 110-horse- 
power motors to four motors of approxi- 
mately ninety-five horsepower, thus re- 
ducing the cost of the equipment item. 
Owing to the fact, however, that it might 
be desired to operate a single car during 
certain parts of the day, which would re- 
sult in overheating the smaller moor 
equipment, it would be more conservative 
to consider the same size of equipment 
whether one-car or two-car train were 
operatad, With more than two cars in 
a train, advantage could be taken of the 
smaller equipment required, but it is 
probable that in two-car work this ad- 
vantage of the smaller motor possible for 
two cars would only result in the cooler 
operation of these motors when operated 
in two-car trains and would show up 
therefore in the repair account rather thay 
as a first cost. The substations with two- 
car trains being placed somewhat closer 
togdher would have a labor account per 
mile of track in excess of that for single 
car operation. This may be balanced 
against the saving which would result 
from smaller crew expenses of the two- 
car train. 

The above example serves to illustrate 
the very broad application of the fore- 


going curves. Although it has been nec- 


essary to assume a number of constants, 
acceleration, braking, coasting, ete., these 
constants are those pertaining to average 
operation and can vary considerably with- 
out making a serious difference in the 
results. The curves given are not there- 
fore absolutely correct, but are sufliciently 
so for approximation purposes. For the 
slower speed work where stops are more 
frequent and where acceleration is a more 
important factor, it will be necessary to 
have more complete curves in order to de- 
termine the proper rate of acceleration 
to use, especially if the problem is one 
calling for very high-schedule speeds in 
relation to the number of stops. 
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As previously stated, it is nat neces- 
sary that friction curves A, B and C 
should represent the actual friction in 
pounds per ton of train two-car and 
singl~car work. Having the motor ca- 
pacity and energy values for three differ- 
ent friction rates at a given maximum 
speed, it is possible to interpolate and 
secure the proper motor capacity and 
energy value for the friction value corre 
sponding to the case in hand. The im- 
portance of the wind-friction as affect- 
ing electrical operation at a very high 
speed in a class of service which has fol- 
lowed along the lines of very small light 
trains of one or more cars, will probably 


lead to the construction of special cars 


reducing wind-friction to a minimum 
When the Ingher maximum speeds are put 
Into commercial operation. No conclusive 
data are at hand upon the effect of differ- 
ent shaped car ends on single or two-car 
operation, When such data become avail- 
able and special cars are constructed, their 
operation can be predicted from the fore- 
going curves by interpolation for the new 
friction values thus obtained. 

The compilation of the above curves 
entailed a large amount of careful work, 
and the writer is very much indebted to 
Mr. E. F. Gould for his very valuable 
assistance. 

ee 
The Second Annual Report of the 
Allis-Chalmers Company. 

The second annual report of the Allis- 
Chalmers Company, for the fiscal year 
ending April 80, 1903, shows that the 
net profits, after deducting all expenses 
of manufacture and selling, and after 
making full provision for depreciation of 
buildings, plant and machinery and for 
possible bad debts, are $1,653,576.06. 
From this must be deducted the divi- 
dends declared on the preferred stock, 
which amounted to $1,137,500, leaving 
a surplus of $516,076.06. 

Mr. James Stillman, of the National 
City Bank, New York city, and Mr. 
Charles Allis were made members of the 
Finance Committee. No other changes 
were made in the officials, committees or 
superintendents. 

The executive officers of the Allis-Chal- 
mers Company are: Chairman of board 
of directors, Elbert H. Gary, New York; 
president, Charles Allis, Chicago, Ill.; 
vice-president and treasurer, William J. 
Chalmers, Chicago, Ill.; second vice- 
president, Henry W. Hoyt, Chicago, Ill. ; 
third vice-president, Philetus W. Gates, 
Chicago, Ill.; fourth vice-president and 
secretary, Joseph H. Seaman, New York; 
assistant secretary, Joseph O. Watkins, 
Chicago, Ill. 
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ventor states, is prevented by a corrective 
device, patents on which are pending, so 
that it can not be described now. 

Two of these instruments are at pres- 
ent on exhibition in Brooklyn, where 
messages are sent and received from one 
room to another. The two instruments 
were first set up and operated in separate 
buildings, but as visitors desired to see 
both operations, it was found more con- 
venient to bring them into the same 
building. It is stated, however, that they 
have been operated successfully between 
Dresden and Berlin, a distance of about 
125 miles. They, of course, can be used 
to transmit drawings, as well as written 
messages. One of the illustrations shows 
the apparatus with the cover removed. 
This differs in some details from the de- 
scription just given, but it serves to show 
the simplicity of the mechanism. To the 
left is seen the roll of sensitized) paper. 
Below this, but not seen in the illustra- 
tion, is the developing bath, and above. 
and just to the right of the roll, is a 
reservoir of developing solution. TIn 
front, on the left corner of the base, is a 
small magneto motor, which is auto- 
matically thrown into operation when the 
stylus is placed in its holder. This slowly 
unrolls the paper, passes it through 
the developing bath, and then through 
drving rolls, finally delivering it 
through the opening in the box, 
where it falls into the fixing bath. This 
operation takes, at present, about thirty- 
five seconds, but it can be done in con- 
siderably less time. To the right of the 
illustration can be seen the two deflect- 
ing coils and a telescope for throwing the 
beam of light. In this particular instru- 
ment two mirrors are used, one repro- 
ducing the horizontal components, and 
the other the vertical components of the 
original motion. The beam of light 
issuing from the small teleseope strikes 
the first mirror, is reflected from this to 
the second, and thence on the sensitized 
paper. The beam of light has the advan- 
tage over a mechanical device in not pos- 
sessing inertia, and the apparatus will re- 
cord a message as rapidly as it can be 
written. Three transmitter lines are re- 
quired, two outgoing and a common re- 
turn, though the latter may be merely 
the protecting sheath of a two-conductor 
cable. 

The instrument can be used over an 
ordinary telephone line, and ean be ar- 
ranged to be cut in and out of cireuit by 
the act of removing or replacing the tele- 
phone receiver. It is thought that it will 
find application where it is necessary to 
have a written record, and in this way 
may supplement the telephone. It may 
also be useful in transmitting portraits 
and in other work of a similar character. 

The telechirograph is covered by 
American and foreign patents. Tt is be- 
ing developed in Germany by the Kopier 
Telegraph Gesellschaft, and in this coun- 
try by the inventor, Herr Gruhn, and 
Mr. Max Herzka. The offices are at pres- 
ent at 44 Court street, Brooklyn, at the 
law office of Mr. Thomas Fitzhugh Lee, 
who is counsel for the company. 
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Union Engineering Building. 

A formal organization of the joint com- 
mitted representing the various bodies 
Which have taken action with respect to 
the gift of one million dollars of Mr. 
Andrew Carnegie for a union building, 
was effected on the evening of June 18. 
The American Society of Mechanical En- 
gineers, the American Institute of Elec- 
trical Engineers, and the Engineers’ Club 
have taken final action and appointed 
their representatives upon a joint com- 
mittee for accepting the gift. The Ameri- 
can [nstitute of Mining Engineers has 
likewise taken action, in so far as its rules 
permit. Its council has appointed repre- 
sentatives subject to changes in the rules 
of the organization, which have been pro- 
posed by the council for adoption at the 
next general meeting. At the present 
time a letter ballot for ascertaining the 
attitude of the members is being taken 
Which shows an overwhelming majority 
in favor of the plans proposed by the 
council. 

The American Society of Civil Engi- 
neers at its recent meeting in Asheville 
referred the matter to its board of di- 
rectors for recommendation, and directed 
that the matter be then presented to the 
members of the society for letter ballot. 

At the mæting on June 18, the follow- 
ing were announced as representatives of 
the several bodies upon the joint com- 
mittee: 

American Institute of Mechanical En- 
gineers—James M. Dodge, F. R. Ilutton, 
Charles Wallace Hunt. 

American Institute of Electrical En- 
gineers—Charles F. Scott, B. J. Arnold, 


S. S. Wheeler. 


American Institute of Mining Engi- 
neers—A. R. Ledoux, Charles Kirchoff, 
Timothy Dwight. 

Engineers? Club—John C. Kafer, W. 
H. Fletcher, W. A. Redding. 

Representatives of tho American So- 
ciety of Civil Engineers are requested to 
meet with the joint committee and take 
part in deliberations with regard to the 
plans to be adopted. The representatives 
who have served upon the conference com- 
mittee are: Alfred Noble, W. J. Wilgus, 
George K. Pegram. 

The joint committee was organized by 
the election of the following officers: 

Chairman, Charles F. Scott; secretary, 
Professor F. R. Hutton. The chairman 
was directed to indicate to Mr. Carnegie 
the acceptance ef his gift by the joint 
committee representing the several organi- 
zations. 

The joint committee placed the im- 
mediate work of developing plans upon 
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an executive committee of five, consist- 
ing of one member from each of the five 
organizations named in Mr. Carnegie’s 
letter, as follows: 

American Society of Civil Engineers, 
Mr. Alfred Noble. 

American Society of Mechanical En- 
gineers, Professor F. R. Hutton. 

American Institute of Mining Engi- 
neers, Mr. A. R. Ledoux. 


American Institute of Electrical En- 
gineers, Mr. Charles F. Scott. 

Iengineers’ Club, Mr. W. H. Fletcher. 

The executive committee met on May 
19 and organized by the election of 
Charles F. Scott, chairman, and F. R. 
Hutton, seeretary. The committee laid 
out certain work to be undertaken by its 
several members, and will have meetings 
from tine to time during the summer. 

The following cablegram has been sent 
to Mr. Carnegie: 

Andrew Carnegie, Nkibo Castle. 

Joint committee four organizations 
formally accepts generous gift union 
building. Executive committee in sesion 
sends greeting and reports progress. 

SCOTT. 


Michigan Telephone Company. 

The annual meeting of the Michigan 
Telephone Company was held at the 
company’s otlices in Detroit on Monday, 
June 22. Vice-president H. J. Pettin- 
gill presided, in the absence of President 
Dexter. The report of the treasurer, 
read by Mr. George W. Leverett, of Bos- 
ton, general counsel for the Western 
Telephone Company, showed that the earn- 
ings of the company for 1902 were $1,- 
519,531. The expenses for the same 
period were $1,682,230, leaving a deficit 
of $82,699. The total deficit, as shown 
by the ledger balances December 31, 1902, 
amounts to $501,296. Loans and ac- 
counts payable on the same date amounted 
to $2,538,176. The statement was made 
that since the company has passed under 
the control of the Union Trust Company, 
as receiver, the present officers can not 
ereate any further debts. No salaries are 
being drawn by the executive oflicers, and 
the entire purpose of the meting was to 
keep the organization together and to 
have oflicers to represent it in court. The 
debts for labor and material, for which 
the stockholders will be individually 
liable, were paid up to the time the re- 
ceiver. was appointed. A motion was 
made by Mr. Leverett to approve of the 
acts of the board of directors and execu- 
tive committee for the past year. Upon 
the reading of the entire records from the 
time that the directors met in Boston 
after the last annual meeting for organi- 
zation, the vote was cast and the acts ratl- 
fied. The number of shares represented, 
either in person or by proxy, was 39,113. 
There was no opposition to the reelection 
of the old board, as follows: Mr. Philip 
Dexter, Mr. Frederick P. Fish, Mr. W. S. 
Hutchinson. Mr. H. J. Pettingill, Mr. 
Hugh McMillan, Mr. Thomas Sherwin 
and Mr. Dudley E. Waters. 
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Twentieth Annual Convention of the American Institute of Electric 
Engineers Held at Niagara Falls, June 29 to July 3, 1903. 


INSTITUTE AND PRESIDENT'S DAY, JUNE 29. 
HE twentieth annual convention of 
the American Institute of Ele- 
trical Engineers was opened at 
10.30 Momlay morning, at Niagara Falls. 
The first session was well attended for a 
gathering beginning on Monday at a place 
which required nearly all in attendance 
to make a long railroad journey to reach. 
Many members from a distance made the 
trip during Sunday, reaching Niagara 
Falls Sunday night, and these, together 
with those who arrived on the morning 
trains, made a very creditable showing at 
breakfast at the International Hotel. 
Headquarters were opened at the Cata- 
ract House, and registration of members 
and guests began at once, about 200 regis- 
tering the first day. 

The weather was beautiful; a mild, 
bright, summer day. This was all the 
more welcome as the weather during the 
early morning hours was quite threaten- 
ing and heavy rains fell farther to the 
east. The country was fresh and green. 

Members were in attendance from all 
sections of the country, and were enthusi- 
astic in anticipation of taking part in a 
convention which promised to be second 
to none in pleasurable features, as well as 
in the presentation of interesting and 
valuable papers. 

The first session was called to order by 
President Charles F. Scott at 10.30 a. M. 
in the excellent auditorium of the Natu- 
ral Food Company’s building, which, 
through the courtesy of the Natural Food 
Company, had been tendered to the Insti- 
tute as a mecting place throughout the 
convention. President Scott spoke of the 
advantages and attractions which had led 
to the selection of Niagara Falls as the 
meeting place, and introduced Mayor 
Hancock who, in welcoming the members 
of the Institute, gave a brief sketch of the 
old Niagara Falls before the days of the 
electrical development, and spoke of the 
rapid development of the town, where 
there are now about 25,000 inhabitants. 
He expressed his pleasure in tendering 
the freedom of the city and a whole bunch 
of keys to the members of the Institute. 

President Scott expressed the obliga- 
tions of the Institute to Dr. Samuel Shel- 
don, chairman of the committee on pa- 
pers; to Professor G. F. Sever, chairman 
of committee of arrangements; to Mr. H. 
W. Buck, chairman of the local commit- 


Proceedings of First Two Days. 


tee, for their interest and labor in provid- 
ing for the success of the convention and 
the comfort of the members. 

Secretary R. W. Pope read invitations 
to members and guests to visit the plants 
of the Niagara Falls Hydraulic Power 
and Manufacturing Company, from the 
Niagara Falls Power Company to a recep- 
tion and to visit the plant, and from the 
Natural Food Company. The Niagara 
Club extended to all members of the In- 
stitute the privileges of the club-house. 

President Seott delivered his presiden- 
tial address, reviewing the work of the 
Institute for the past year. He said in 
part: 

The work of the electrical engineer is 
unique. He deals with kinetic energy 
rather than static. His work lies in the 
field of action. His unit is the kilowatt, 
the unit of activity. The engineer has 
been defined as one skilled in the use of 
materials and forces of nature, but the 
electrical engineer is one who deals with 
the forces. 

Electricity enters into other things as 
nothing else does. It is not a thing alone, 
and this explains the rapidity of its de- 
velopment, and its far-reaching applica- 
tion. He illustrated this by referring to 
the railway motor, which was first intro- 
duced as a clean substitute for the horse, 
but it had brought greater speed, larger 
cars and more comfort, and was now 
bringing about a redistribution of popu- 
lation. Similar changes have taken place 
in telegraphy and telephony, and he spoke 
of the newness of certain branches of 
electrical engineering, such as alternating- 
current transmission. This industry is 
only a few years old, but to-day plants 
are operating at 50,000 volts or more. 
The United States census shows that the 
mean rate of increase in the electrical in- 
dustries is twenty per cent a year. 

The technical schools have in this time 
shown a tremendous growth, but they are 
not yet able to supply the demand for 
trained men. 

Electrical engineering is the centre 
about which all other branches cluster, 
because it more than any other comes in 
touch with the others. This point was 
illustrated by the New York subway 
where the primary object is to move trains, 
but where all the engineering connects 
with electricity and everything is adapted 
and contributes to the electrical equip- 


ment. For these reasons the electri 
engineer, more than all others, shou 
know more about and be in closer cont: 
with other branches of engineering. 

The Institute is the youngest of t 
engineering bodies, and it was for t 
members to decide in what way it cou 
he made to contribute most to the welfa 
of its members and the world. It has) 
past to look back to. Shall it follow t 
lines taken by the older societies, or stri 
out for itself? What are the new co 
ditions and how may these best be me 
The Institute can not stand aside. 
must be in and of the strenuous life. TI 
efficiency must be increased. The loc 
branches have accomplished much to th 
end during the past winter as these he 
distant members to take active part | 
the Institute matters. The membershi 
has increased during the past year near! 
1,000, nearly sixty per cent of these men 
bers being between the ages of twenty-fiv 
and thirty-five, that is, in their activ 
life and this meant much to the Institut 
Seventy-five per cent of the new memben 
has graduated from technical colleges 1 
the last ten years. Figures were give 
showing the distribution of membershi 
in the various lines of work. 

President Scott spoke of the erystalliza 
tion now going on in electrical engineer 
ing and referred to the work of the In 
stitute committees on standards anc 
transmission in this connection. Thi: 
work will be of the highest value to the 
Institute and its members as bringing 
together the latest information. 

The growth of the library was men. 
tioned, and it was stated that a general 
index of the Institute transactions would 
be got out both in bound form and as a 
card index, which will be of great value 
in making the work of the Institute avail- 
able. 

President Scott, in referring to the 
$1,000,000 engineering building which 
has been offered to the engineering socie- 
ties by Mr. Andrew Carnegie, gave a short 
sketch of the conditions which led up to 
the offer and stated that four out of five of 
the engineering bodies have accepled the 
gift and are now developing the plans. 
He spoke of Mr. Carnegie’s ideal, which 
is to bring the various engineering bodies 
together so that each may benefit socially 
and professionally by the acquaintance of 
engineers in other lines of work. Co- 


eration among engineers is not less 
cessary than in commercial life, but 
dividual freedom and life must be pre 
rved. Mr. Scott hoped the electrical 
vineer would be the unifying medium. 
Four things must be considered in the 
velopment of the Institute. 
1. Plans should be outlined to broaden 
e work of the Institute, making it un- 
cessary for other special bodies to be 
ranized. Standing committees might 
appointed to look out for the various 
es of development. 
2, Aiiations should be` established 
th other societies, both in this country 
| abroad. 
3. Local branches should 
h other local engineering bodies. 
t. Cooperation with other national so- 
ties should be begun, with a view to es- 
lishing a national engineering congress 
ich should consider questions of gen- 
l engineering interest. 
President Seott spoke of the spirit of 
men who had given their time and 
ught to promoting the Institute affairs, 
being of the greatest help. 
lo carry out the plans for the build- 
, Money is needed, and it seemed only 
t that those interests which have bene- 
d most from electrical development, 
| which will benefit by the work of the 
titute, should aid generously in carry- 
out these plans. However, all these 
ngs, building, books, ote., are only 
Is for the men and it is men that are 
ded and must be developed. 
‘he advantage of having a social club 
venient to the engineering building 
thought to be considerable, and the 
mercial side of engineering was touch- 
upon as an important phase not to be 
lected. 
resident Scott’s address was well re- 
ed, and at the conclusion he called 
n Professor W. S. Franklin to read 
paper upon “The Energy Transforma- 
in the Synchronous Converter.” 
n presenting this paper Professor 
nklin said it had not been prepared as 
Institute paper, but was the result 
private study. He did not attempt to 
ract it, but called attention to his 
ement of the criterion which enables 
to judge of the physical reality or un- 
ity of the component parts into which 
sical aggregate is resolved by mathe- 
ical analysis, and it suffices to state 
this criterion shows the physical 
ality of synchronous motor activity 
direct-current generator activity as 
ponent parts of the activity of the 
hronous converter. 
he synchronous converter was then 


cooperate 
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compared with the autotransformer, as 
in both machines energy is transformed 
both conductively and inductively. Fig- 
ures were given showing to what extent 
the actions take place in converters hav- 
ing two, three, four and an infinite num- 
ber of shp rings. 

In the discussion Dr. Samuel Sheldon 
stated that there never could be but one 
current flowing in a circuit and that this 
is always in phase with itself. In ana- 
lytical discussion it is correct to consider 
the two phases of a current, the watt- 
less and the watted, but as a physical 
reality this will not do. . 

In the synchronous converter there 
must be both motor and generator 
activities and these exist respectively in 
those inductors in which the current 1s 
flowing in such a way as to set up the 
actions. This does not agree with Pro- 
fessor Franklin's statement. 

Professor Sheldon had handled the 
problem by plotting time-current curves, 
using a straight line for the di- 
rect current and a suitable templet for 
the altarnating current. This; allowed 
treatment of any shape of wave. His work 
has given results which agree with Pro- 
fessor Franklin’s calculations, and it has 
the advantage that real converters may 
be considerdd and not merely the theo- 
retical case where the wave is sinusoidal. 
Professor Franklin explained that his 
statement was to the effect that as in the 
synchronous converter not all the ele- 
ments are present, such as mechanical 
drive of the direct-current generator and 
mechanical output of the syndhronopis 
inotor, it is not proper to treat it as a 
direct-current generator. 

Mr. W. L. Waters read a paper en- 
titled “Commercial Alternator Design.” 
Different types were compared, and at- 
tention was called to the ventilation of 
the armature and field. He advocated 
large machines and the use of saturated 
fields to get good regulators. 

It was suggested that the Institute re- 
vise the clause in specification for test- 
ing alternators and require them to be 
tested at zero power-factor, ag this is 


asily done and shows the performance ` 


under the worst conditions. 

Mr. .D. B. Rushmore gave a brief ab- 
stract of a paper which will be given as a 
communication to the Institute later. He 
spoke of the peculiar conditions which 


are sometunes met in transmission work, | 


where at times problems having nothing 
to do with the operation of a machine in- 
fluence the design. ‘The line characteris- 
tics are the most important and the water 
drive differs from the engine drive. Ef- 
fects of lightning can not be disregarded. 
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The problem of securing good insula- 
tion is serious, and for transmission work 
the factor of safety must be higher than 
for other work. A low specific inductive 
capacity is desirable as well as a low di- 
electric hysteresis loss. Heat tends tə 
bring about deterioration of insulating 
material, and this must be provided 


against. Mechanical strength is often 
necessary. The effect. of star and. delta 


connections was touched upon. Capacity 
tends to exaggerate the higher harmonies, 
and a case was mentioned where there was 
a cross-current of the third harmonic, 
equal to the full load current flowing in 
an armature. The advantages of the in- 
ductor type of machine were touched 
upon, it being stated that good regulation, 
sav four per cent, could be obtained. 

Emphasis was laid upon the difference 
between armature reaction and armature 
inductance. One or two ideas generally 
held of the armature reactions were ques- 
tioned, and as a specifie case experiments 
had shown that cross-magnetization did 
not weaken the field, although it is 
usually believed that with saturated pole 
tips one tip is weakened more than the 
other is strengthened. 

The behavior of an alternator on short- 
cirenit was alluded to with the statement 
that here there is a direct current super- 
imposed upon the alternating current, 
the former slowly dying out. 

Mr. R. D. Mershon thought that Mr. 
Waters’s requirements were too severe. If 
a thirty-degree temperature rise is re- 
quired it will have to be paid for. A 
forty-five-degree rise is good enough. He 
referred to several European machines 
he had inspected, and while praising the 
mechanical work, criticised the electrical 
part. He thought European switchboard 
practice bad, as no provision is made to 
disconnect a line when short-cirauited, 
the whole station must be shut down. 

Professor H. J. Ryan stated that the 
Institute Standardization Committee had 
under consideration a new clause covering 
the testing of alternators, and it hoped 
soon to be able to give it out. . 

In reply, Mr. Waters did not think it 
desirable to leave a machine in on short- 
circuit, and he did not think an inductor 
machine could be compared in dollars 
and cents to the revolving field type. He 
emphasized again that alternator design 
is a question of empirical rules and not 
of theory. It is no more expensive to 
give good ventilation than poor. 

In the absence of Mr. Calvin W. Rice, 
who has left for a trip to Europe, his 
paper on the “Institute Branch Meetings, 
Their Organization, Development and in- 
fluence,’ was read by Professor W. E. 
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Goldsborough. This reviewed the work 
of the Institute in establishing the local 
sections. Much credit should be given to 
President Scott for the success of this 
movement, which had done so much to 
increase the Institute membership. Sug- 
gestions for conducting these branches 
were given and the advantage to the local 
members and to the Institute were touched 
upon. Development could best be secured 
by making one man responsible. 

Profesor H. J. Ryan spoke of the great 
success which had attended the Cornell 
branch. 

Professor W. E. Goldsborough told 
what had been accomplished at Purdue 
and at St. Louis, and Mr. Peter Junkers- 
feld spoke of the work of the Chicago 
branch. 

In the afternoon the members visited 
the plant of the Niagara Falls Hydraulic 
Power and Manufacturing Company, 
where about 40,000 electrical horse-power 
is being developed for use in electro- 
chemical and other works. Visits were 
also made to the plant of the Natural 
Food Company, where more than 1,000 
kilowatts are used in electrical cooking 
ovens. 

On Monday evening, at the auditorium 
of the Cataract House, Dr. Max von 
Recklinghausen made an interesting ex- 
hibit and gave an historical sketch of the 
mercury vapor lamp. He described the 
various types of lamps and accesories, 
and showed a number in operation. 

Mr. Percy H. Thomas then described 
the Cooper Hewitt vapor converter for 
three-phase circuits, illustrating its action 
with diagrams showing how the alter- 
nating current could flow one way only, 
thus giving a direct current. He then 
passed to an interesting and important 
development in this work—the single- 
phase converter. When a two-phase cur- 
rent is passed through a simple converter, 
there is one part of the cycle when 
neither phase is forcing current through 
the converter. The negative electrode re- 
sistance then reestablishes itself, and the 
converter goes out of action. If, however, 
a small amount of current is kept flow- 
ing during this time, the negative elec- 
trode resistance can not re-form, and the 
converter acts continuously. Two types 
of apparatus were shown, both being glass 
globes about ten inches in diameter. 

In the discussion of the converters, 
the high efficiency was pointed out. It 
is not yet known what is the limit in 
capacity, but the promise is given that 
these will be most important in railway 
work. Dr. von Recklinghausen then show- 
ed how the principle of the single-phase 
converter could be used in the alter- 
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nating-current mercury vapor lamp, show- 
ing one in operation. This had three 
positive electrodes sealed into the upper 
bulb. The tube is about four feet long, 
and has a bulb at the base containing the 
mercury. | 

Mr. Thomas then described the appli- 
cation of the negative electrode resist- 
ance to a circuit-breaker for alternating 
currents. The apparatus would have a 
conducting metallic circuit enclosed with- 
in a mercury vapor globe. If an exces- 
sive current should pass, this would open 
the metallic circuit and establish a mer- 
cury vapor arc, but this are would go out 
quietly, and not be reestablished when 
the current reached its zero value. It is 
thought that this apparatus might take 
the place of the elaboratu oil-break 
switches. 

ELECTRICAL DAY, TUESDAY, JUNE 30. 

The ‘Tuesday morning session was 
opened with the reading of a paper by 
Mr. A. H. Armstrong, on “High-Speed 
Electric Railway Problems.” This paper 
brought out in detailed fashion the re- 
lation of energy consumption to wind- 
friction, and the peculiar conditions which 
prevail under different rates of accel- 
eration and overall speeds. This paper 
appears in full on other pages of this 
issue of the ELECTRICAL REVIEW. 

Mr. Frank L. Sessions then read his 
paper, entitled “Storage Battery Indus- 
trial Locomotives.” This paper was dis- 
cussed, in the main, by Mr. A. IL. Berry, 
of New York, who laid special stress on 
the importance of the durability of the 
battery. Mr. Berry had run one battery 
for four years, and it was still in good 
condition. Charging the battery from a 
trolley circuit was not practical, due to 
the variations in voltage. While it was 
important to design the battery to give 
the best kind of service, special attention 
should be given to the construction of 
the locomotive, in order that friction 
losses might be abolished as far as possi- 
ble. It seemed as if the eflidency given 
by the battery was low. When selling the 
battery, the customer should be given the 
charging rate of the battery. Means 
should be effected to protect the battery 
when connected for high speeds. 

Mr. Elmer A. Sperry, of New York, 
emphasized the value of battery locomo- 
tives compared with compressed air, 
stating that the battery locomotive gave 
a higher efliciency and a greater capacity 
per pound for the battery. The storage 
battery locomotive was very useful in 
mining applications. 

In reply, Mr. Sessions said that the 
efliciency was not of very great impor- 
tance. The values he had given were only 


approximate. The battery could | 
charged practically from the trolley ci 
cuit. The charge rate depended upon tl 
type. A special circuit-breaker was d 
vied to protect the battery when coi 
nected for high speed. 

The paper contributed by Mr. F. M 
Carter, on “Predetermination in Railwa 
Work,” was read by Dr. Samuel Sheldon 
Mr. C. 0. Mailloux, of New York, de 
seribed his method. This paper was con 
sidered a step in the right direction, a 
an equation is wanted connecting tim 
values with speed values. 

Dr. W. E. Goldsborough read a pape 
on “Car Run Tests,” which he had com 
piled with Mr. P. E. Fansler. 

Following this, Mr. E. F. Sherwood, o 
New York, described an interesting tes 
on the Northern Texas Traction Com 
pany’s cars, of three different types. 

Dr. Samuel Sheldon read a paper or 
“Nome Recommendations Concerning 
Electrical and Mechanical Specifications 
for Trolley Line Insulators.” This papei 
was discussed with considerable interest. 
Mr. Joseph E. Sachs, of Hartford, Ct. 
contending several points. Surface leak- 
age, he said, was to be seriously con- 
sidered. The insulator must remain in- 
tact, though punctured. In testing, the 
insulator could be raised to the melting 
point, but at the expense of the insula- 
tion. The heat test might be carried too 
far. The test should be made under prac- 
tica! conditions, where the collection of 
dust and dirt would be taken into con- 
sideration. A large surface was necessary 
to prevent surface leakage. 

Mr. Ralph D. Mershon suggested the 
use of direct current in testing, as better 
results could be obtained, with less heat- 
ing. Tests that he had made showed this. 
On testing with alternating currents, the 
insulation would get hot and soft. 

Replying, Dr. Sheldon said that the 
alternating current was correct for test- 
ing, as the test could be made in so short 
a time that no heating would result. 

“The Storage Battery in Substations,” 
by Dr. W. E. Goldsborough and P. E. 
Fansler, was read by Dr. Goldsborough. 
This paper was followed by a paper by 
Clarence Renshaw, on “Notes on the 
Operation of Railway Motors in Service.” 

Dr. C. T. Hutchinson deseribed some 
curves showing the behavior of any mo- 
tor under any condition. . The computa- 
tions from these had agreed with tests, 
and justificd the method. This discussion 
was answered by Dr. Goldsborough. The 
test had been made to operate without 
battery, but the strain on the station had 
been too severe. | 

The attendance at the sessions was quite 
large, over 300 members being present. 

In the afternoon a technical tour of 
inspection was made of the electro- 
chemical and other electrical installations 
operated by Niagara Falls power, and the 
power-houses of the Niagara Falls Power 
Company. 

In the evening there was a reception 
by the Niagara Falls Power Company, 
and a dance, under the auspices of the 
Local Committee, at the Cataract House. 
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The Geneva Telephone Company, Geneva, N. Y. 


BOUT six years ago the Geneva 
Automatic .Telephone Company 
was organized and for a number 

cars successfully operated this system. 


ECTION OF DISTRIBUTING Rack, GENEVA, 
N. Y., TELEPHONE COMPANY. 


1902, however, the company was re- 
nized under the name of the Geneva 
phone Company and the new com- 
y decided to install a full com- 
_ battery system and rebuild the 
t. 

‘ork was commenced on this about 
middle of September, 1902, and was 
dly pushed to completion. On Feb- 


CHARGING MacuHINEs, GENEVA, N. Y., TELEPHONE COMPANY. 


y 1, 1903, the exchange was opened, 
ng service to something over 300 
ons. Since February 1 the list of 
cribers has more than doubled, being 
over 600. By January 1, 1904, the 
will reach the 1,000 mark. 

n account of Geneva being the home 
he nursery business of the country, 


the loyal citizens spared no expense and 
trouble to beautify the city by liberally 
planting shade trees on all the streets and 
avenues. 


Their efforts have been amply re- 
warded from a picturesque point of view, 
for Geneva is a beautiful city, but from 
a telephone engincer’s standpoint it prc- 
sented many a hard problem in the way 
of “tree trouble.” These problems were 
so successfully overcome by the liberal use 
of cable and “tree wire” that the outside 


plant is now one in which the city takes 
great pride. The cable distribution is 


such as to readily handle the future 
growth of the plant. 


SECTION KkaR OF RELAY CABINET, GENEVA, 
N. Y., TELEPHONE COMPANY. 


The central station or exchange 18 


handsomely furnished atid decorated. The 
switchboard is of the multivle tvne- 
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electric light line and double electric 
light supervisory signals arranged for 
party line system. The cabinet is of quar- 
tered oak finished in golden oak to match 
the woodwork of the room. 

The arrangement of the multiple jacks 
is such as to allow a full set of multiple 
jacks to each two operators’ positions. 

The present equipment is 600 lines, 
with an ultimate capacity of 1,600. With 
the present installation, however, using 
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equipped with glass doors so arranged as 
to allow of casy access to both front and 
back of the relays and racks. 

The power plant consists of two sets, 
twelve each, of chloride aceumulator stor- 
age batteries of 520 ampere-hour capac- 
ity, furnished by the Electric Storage 
Battery Company, of Philadelphia, Pa. 

The motor-dynamos for charging are 
the alternating-current motor and direct- 
current generators, manufactured by the 
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the rapid party line system, the board 
can easily handle from 1,200 to 1,500 
subscribers. 

The outside cables terminate in 100- 
pair terminal heads, equipped with light- 
ning and high-current protectors. From 
these heads the cable is conducted through 
“cable runs” to the cabinet which con- 
tains the main and intermediate racks, 
from which they run to the multiple and 
answering jacks. 

The relay and distributing cabinets are 
finished to match the switchboard and are 


ve 


id 


Ji 
"af & 


Ah tast 
A : “J 
oF oo a ik ee zh. 
vk a og ae 
f ` 5 : ie 
> j A pir 
ka i 


. 
_ 


e 
tie 


" 
eo 


The fuse board is also of pink 
nessce marble, on which are mounte 
regulation fuses. 

The Geneva Telephone Company i 
der the management of Mr. F. S, ] 
son, who takes great pride in his 
change. 

The contract for building and « 
ping the plant was awarded to the 
tury Telephone Construction Compan 
Buffalo, N. Y. This company man 


SWITCHBOARD, EXCHANGE OF GENEVA, N. Y., TELEPHONE COMPANY, 


Wagner Electric Manufacturing Com- 
pany, of St. Louis, Mo. The power 
boards are pink Tennessee marble, on 
which are mounted the volt and am- 
meters, switches, ete. The measuring in- 
struments are the round pattern, type F, 
made by the Weston Electrical Instru- 
ment Company, Waverly Park, N. J. The 
switches ate the tubular knife switch 
type, made by the Crouse-Hinds Com- 
pany, Svracuse, N. Y. The I-T-E circuit- 
breakers are furnished by the Cutter 
Company, Philadelphia, Pa. 


tured all the central station and substa 
tion apparatus in its Buffalo factory 
This company has built and equippe 
many similar successful exchange 
throughout the western and central par 
of New York state. 
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Radium salts can be separated into tw. 
parts, one small but very active, and the 
other containing the greater part of the 
material, but inactive. Upon standing, 
the active part loses its radioactivity, 
while the other regains it, and this fact 
seems to indicate that the same set of 
molecules can not remain radioactive. 


Electrical Patents. 


A ground detector having several novel 
atures has been invented by Mr. Charles 
. Badeau, of Schenectady, N. Y., who 
as assigned his interest to the General 
lectric Company. The object of this in- 
ntion is to provide an effective ground 
stector for electric circuits, and to dis- 
nguish between a static and dynamic 
ischarge, by a device durable and simple 
. construction. The essential feature of 
e invention consists in providing a spark- 
ip between the lines and earth at the 
oint at which the detector is located, 
nd means for increasing the length of 
id gap with respect to a charge between 
ie line wires. The best form thus far 
eyised in carrying out the invention 
ymprises a plurality of gaps with respect 
, the line wires, the aggregate sparking 
istance of which the potential of the 
ne is unable to bridge, and a switch for 
rowing on and off a ground. Thus, if 


GROUND DETECTOR. 


discharge occurs across the gaps a re- 
oval of the ground will force the poten- 
al to traverse the aggregate arcing dis- 
nce, and since the line potential is un- 
vle to do this, a dynamic discharge will 
> quieted, thereby indicating the charac- 
ry of the discharge. Included in series 
ith the device is a resistance for cut- 
ng down the current, so as to prevent 
estruction of the contacts. The inven- 
on therefore consists in a ground de- 
ctor provided with means for requiring 
Jonger path of discharge from wire to 
ire than from any wire to ground 
1 connection with a ewitch for 
rowing off and on the ground, and 
»mprises also a plurality of discharge 
aths from different line wires in con- 
ection with a common ground switch. 


ELECTRICAL REVIEW 


In the accompanying illustrations of the 


invention, Fig. 1 is a front view of an. 


apparatus embodying the improvements. 
Fig. 2 is a side elevation, and Fig. 3 is 
a diagram showing the relation of the 
instrument to a circuit. Referring first 
to Figs. 1 and 2, 1, 2, 3 represent ter- 
minals adapted to be connected with leads 
from a circuit. The device shown 18 
adapted to three-wire circuits or triphase 
circuits, though the improvements are in 
no respect limited to such an application. 
In series with the terminals are resist- 
ance blocks 4, 5, 6, such as a baked mix- 
ture of graphite and clay, connected in 
series relation to spark-gaps 7, 8, 9, 
mounted in a common metal support 10, 
adapted for connection with ground 
through a switch 11. Each gap may be 
varied in length by means of adjusting 
screws 12, 13, 14. The parts are supported 
upon insulating pillars, as 15, mounted 
upon a base 16. In a three-wire circuit 
the terminals 1, 2, 3 are connected with 
the three line wires, respectively, or for a 
two-wire circuit two may be so connected. 
The gaps are adjusted with respect to the 
circuit so that the arcing distance of the 
several gaps interposed between the line 
wires will be longer than the potential of 
the system can jump. The switch is nor- 
mally closed. Thus, if a ground occurs 
on the system the line potential is suffi- 
cient to spark across but one of the gaps, 
and by opening the switch the sparking 
will cease. If, however, the discharge is 
a static one the sparking will still con- 
tinue, since the aggregate gap is within 
jumping distance of a static discharge. 
The dotted line 17, in Fig. 3, indicates 
a supposed ground on one of the line 
wires. The switch 11 being assumed 
closed, the gap will be abridged, but 
opening the switch will quiet the dis- 
charge if dynamic in character. If, how- 
ever, the discharge 1s static, it will still 
continue. A gap is preferably provided 
for each wire, since an indication thus is 
afforded as to the wire on which the 
ground occurs. The parts being in multi- 
ple, the grounded wire will be the only 
one in whose spark-gap no sparking will 
occur. The interposition of the resistance 
blocks 4, 5, 6 cuts down the current, thus 
preventing damage to the instrument and 
waste of energy, and at the same time acts 
as a relief for the line from static charges. 

In operating constant-potential systems 
of. electrical distribution it is common 
to employ electromotive-force devices be- 
tween the generator and the distributing 
network to raise the potential on particu- 
lar wires or feeders in order to compensate 
for decrease of potential due to excessive 
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load on such wires or feeders. These đe- 
vices are commonly electrodynamic boost- 
crs, which are generally placed in the 
station to compensate for the drop over 
a long feeler or from increase of load. 
These devices are sometimes engine driven 
and sometimes operated by electric mo- 
tors. When motor driven, any damage to 
the motor which destroys ite driving 
power—as, for instance, an opening of 
the switch controlling the motor circuit, 
or a throwing of its circuit-breaker, or 
other accident tending to stop it—leaves 
the booster without a driving power, and 
under the current of the feeder circuit 
it reverses and becomes a motor, and be- 
ing commonly a series-wound device 
rapidly accumulates speed until it is torn 
apart by centrifugal force. A new means 
for controlling these electric boosters has 
been patented by Mr. Merle J. Wight- 
man,.of New Brighton, N. Y., the patent 
thereon being assigned to the General 
Electric Company, of New York. It is 
the object of the invention to prevent 
such disastrous consequences, and means 
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CONTROLLING ELECTRIC BOOSTERS. 


are provided for automatically protecting 
the booster from “running away,” as it 
is called, in case the driving motor ceases 
to operate. In carrying out the invention, 
the series field commonly provided for 
boosters is dispensed with ana instead a 
field winding connected in the circuit of 
the driving electric motor is employed. 
By this means if the motor circuit opens, 
or its armature burns out, or motor cur- 
rent is interrupted in any way, the field 
magnet becomes deenergized and the 
booster comes to a stop. In some cases, 
as where a considerable lead must be given 
to the brushes to ensure the best opera- 
tion of the booster, a few opposing turns 
on the field magnet are provided and con- 
nected in the feeder circuit, so as to coun- 
teract the tendency to magnetize the field 
magnet from armature reaction, and even 
in cases where ordinary lead only is pro- 
vided a few opposing turns of this kind 
may be employed in order to destroy 
effectually the residual magnetism of the 
field. Ee ot 
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TECHNICAL ASSOCIATIONS AT 
SARATOGA. 


MEETINGS OF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS, THE AMERI- 
CAN RAILWAY MASTER MECHANICS 
AND THE MASTER CAR BUILDERS. 


The American Society of Mechanical 
Engineers held a four-days’ session at the 
United States Hlotel, Saratoga Springs, 
N. Y., last week, beginning Tuesday, July 
23. The mecting was very well attended. 
The society will hold its annual session 
in New York city, in December of this 
year. 

On Friday the members of the society 
and their friends were the guests of the 
General Electric Company and the Ameri- 
can Locomotive Company, at Schenec- 
tady, a special train taking them over 
and back. They were very pleasantly en- 
tained and shown through the very ex- 
tensive works of both companies. 

The EvectricaL Review will publisn 
several of the papers which were read and 
discussed at this meeting of the society. 

The American Railway Master Me- 
chanics’ Association concluded its thirty- 
sixth annual convention at the Grand 
Union Hotel, Saratoga, Friday, June 26. 
Many of its members remained over this 
week to attend the session of the Master 
Car Builders’ Association, which began 
Monday and continued until Wednesday. 
Mr. George H. Daniels, general passenger 
agent of the New York Central & Hud- 
son River Railroad, made a witty opening 
address, welcoming the car builders to 


Saratoga. 


The Master Mechanics elected the fol- 
lowing officers for the ensuing year: 

President, W. H. Lewis, of Roanoke; 
first vice-president, P. H. Peck, of Cki- 
cago; second vice-president, H. F. Hall, 
of Cleveland; third vice-president, J. F. 
Deems, of New York; treasurer, Angus 
Sinclair, of New York city; secretary, 
Joseph W. Taylor, of Chicago. 

It seemed to be a very fortunate ar- 
rangement that brought together there 
three technical associations at Saratoga 
Springs. It proved to be a great advan- 
tage in many Ways, and there was a con- 
stant mingling of the practical and tech- 
nical men that can not fail to be of much 
Value in advancing the interests of all 
the associations and of the industries 
which their membership represent. 

Among the attendants at the various 
meetings were A. A. Thresher, Dayton, 
Ohio; J. N. Derby, New York; A. L. 
Rohrer, Schenectady, N. Y.; A. L. Dore- 
mus, F. V. Henshaw and Charles W. 
Startsman, Ampere, N. J.; Colonel John 
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T. Dickinson, New York; J. A. Werner, 
Philadelphia; Frank -G. Bolles, Cincin- 
nati, Ohio; J. C. Shainwald, New York; 
Edgar Peckham, Kingston, N. Y.; A. B. 
Prool, dr., New York; Daniel M. Brady, 
New York; E. H. Mullin, New York; E. 
T. Lyle, Buffalo; A. N. Spencer, Cincin- 
nati, Ohio; G. A. Hagar, St. Louis, Mo.; 
Charles A. Moore, New York; W. M. 
Probasco, Pittsburg; Ray D. Lillibridge, 
New York; T. F. Lyman, New York; J. 
i. Meek, New York; Frederick Swift, 
Boston, Mass., and A. J. Rosseau, Chi- 
cago, Ll. 

At the meetings on Thursday, June 
25, the report on “Electrically Driven 
Shops” was presented by C. A. Seley, and 
was disdussed at eome length by the 
author and by R. H. Soule, L. R. Pomeroy, 
W. R. Mekeen, H. H. Vaughan and 
others. 

Among the electrical and allied inter- 
ests were the following exhibitors and ex- 
hibits, to be sen at the Grand Union 
ILotel : 

The H. W. Johus-Manville Company, 
of New York city, had an exhibit of its 
products in the south side of the Grand 
Union court. This company was ably 
represented by Messrs. W. EB. Robinson, 
T. F. Lyman, J. E. Meek and others. 

Manning, Maxwell & Moore, of New 
York, were represented by Messrs. Charles 
A. Moore, J. N. Derby, C. E. Randall, D. 
F. Williston, Gorge E. Terry, F. P. 
Smith, Perey Brotherhood and others. 

The Westinghouse Air Brake Company 
had a very interesting exhibit, with a 
beautifully illuminated sign, and was 
represented by Messrs. Herman Westing- 
house, W. M. Probasco, F. M. Nellis, E. 
M. Herr, E. L. Adrean, 8. J. Kidder and 
others of its staff from Pittsburg and St. 
Louis. 

The — Stromberg-Carlson 
Manufacturing Company, Chicago, Il, 
and Rochester, N. Y., had a very excel- 
lent exhibit of its various types of tele- 
phones and telephone apparatus, and dis- 
tributed some very handsome new illus- 
trated catalogues. Mr. A. J. Rosseau, of 
Chicago, was in charge of the exhibit. 

The Peckham Manufacturing Company, 
of Kingston, N. Y., had a large exhibit. 
A four-ton Peckham electric truck, de- 
signed for high-speed electric railways, 
with a speed of from forty to seventy 
miles per hour, was shown. E. Peckham 
and others represented this company. 

The Consolidated Railway, Electric 
Lighting and Equipment Company, of 
New York, was represented by Colonel 
John T. Dickinson, and had on exhibition 
the Pullman car Elysian, equipped 
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throughout with the lighting system of 
this company. This car, which was used 
by President Roosevelt in his recent ex- 
tensive tour, was shown on a side-track 
of the Delaware & Judson Railroad, and 
was visited by a large number of prac- 
tical railway men. 

The General Electric Company was 
ably represented, among the gentlemen in 
attendance being A. L. Rohrer, J. R. Mc- 
Kee, E. H. Mullin, H. D. Hawkes and F. 
li. Gale. | : 

The Robbins Conveying Belt Com- 
pany, New York city, presented an in- 
teresting exhibit, and was represented by 
A. B. Prool, Jr., E. Williamson Miller, G. 
Murray and others. 

Mr. Frank G. Bolles represented the 
Bullock Electrice Manufacturing Com- 
pany, of Cincinnati, and distributed some 
interesting literature respecting the well- 
known Bullock electrical apparatus. 

The Crocker-W heeler Company, of Am- 
pere, N. J., was strongly represented, and 
an interesting poster in colors, relating 
to the product of this company, was to be 
seen conspicuously in the various hotels. 
Among the representatives present were 
A. h. Doremus, Putnam A. Bates, Charles 
W. Startsman, F. B. Degress and F. V. 
Henshaw. 

The Link Belt Engineering Company, 
Nicetown, Philadelphia, Pa., was repre- 
sented by J. A. Werner, R. R. Fauntle- 
roy and J. M. Dodge. i 

The Standard Paint Company, of New 
York, was represented by J. C. Shain- 
wald and J. N. Richards. 

The Buttalo Forge Company had an 
interesting exhibit, and was represented 
by E. T. Lyle and W. F. Wendt. 

Mr. A. N. Spencer represented the J. 
A. Fay & Egan Company, of Cincinnati, 
Ohio. 

The B. F. Goodrich Company, Dayton, 
Ohio, was represented by Roger John- 
son. 

Mr. B. G. Fisher represented the Na- 
tional Electrice Headlight Company. 

Mr. Frederick Swift, president of the 
Boston Car Wheel Company, 501 Tre- 
mont Building, Boston, was in attendance. 
Mr. Swift is an old electrie light man, 
and is now actively engaged in the car- 
wheel business. He is also the New Eng- 
land agent for the Baldwin Locomotive 
Works. 


Copper Production in Hungary. 

In Hungary, in 1901, there were mined 
161.518 metric tons of copper, the value 
of which was about $47,313. The quantity 
produced in the preceding calendar year 
was some twenty tons greater. Formerly 
eighty per cent of the copper was mined 
by the government, but in the past year 
only fifty per cent was so mined. There 
are at present sixteen copper-mining con- 
cerns in Hungary, of which two state and 
three private undertakings supply the 
greater part of the metal. 
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Reviews of 


The Pino Hydroscope. 


The hydroscope is an instrument for 
enabling one to examine visually sub- 
merged bodies. This particular one is 
for use in examining the bottoms of ves- 
sels. It consists of a telescoping tube, 
with one or more right-angle bends, in 
which are placed mirrors. The lower 
part carries a number of incandescent 
lamps, which serve to illuminate the ob- 
ject to be examined. A system of wipers, 
operated by hand, serves to remove all 
moisture condensing on the glass cover or 
mirrors. The instrument can be arranged 
to examine surfaces in a vertical position, 
or, by the addition of a second bend, the 
hottom of vessels. The outer surface of 
the glass end-plate is kept elean by 
streams of water. Lenses are arranged 


within the interior to condense the beam | 


of light and transmit it to the eye-piece 
at the upper end.—Abstracted from the 
Electrical Engineer (London), May 29. 


f 


The Vizzola Electric Power Plant, Italy. 

This gives a brief deseription of the 
arge hydraulic power plant at Vizzola, 
‘taly. In developing this the Secieta Lom- 
arda has expended about $2,100,000, 
The plant supplics energy for factory 
Iriving and for lighting neighboring 
owns. From the central station ten three- 
hase cirenits distribute energy to dis- 
ances of about twenty-five miles. The 
otal length of the primary lines is eighty- 
even miles. On January 1 last, this sys- 
em was supplying 15.000 incandescent 
amps aml 750 electric motors from 
inetv-cight substations. The capacity 
f the substations is 15,500 kilowatts. In 
he central station are ten generators of 
000 horse-power cach, each driven di- 
ectly by a turbine. There are also three 
ats of exciters, each of 200 horse-power. 
‘he waterfall varies from seventy-five to 
ihty-seven feet, and it is conducted to 
ve ‘turbines by twelve steel tubes six 
et in diameter. Three of the alternators 
sperate current at 11,000 volts, fifty 
‘cles. The river Ticino is the source of 
ipply of the water, the total length of 
e canal that had to be constructed was 
yout four and one-quarter miles with a 
op of fifteen per 1,000 and with a capac- 
y of about 1,000,000 gallons per minute. 
he water velocity was 4.5 feet per second. 
he average income from the sale of 
wer is $40 per horse-power-year. The 
nerating plant is at present fully load- 
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cl throughout the greater part of the day, 
so that the operating company is now 
erecting a new plant nine miles further 
down the river, where a fall of twenty- 
seven feet is available and 6,000 horse- 
power can be developed. A steam plant 
is also being erected at Castallanza, where 
5,400 horse-power will be available. This 
plant will supply power for excessive de- 
mands and when the water is low.—.A1b- 
stracted from the Electrical) Engineer 
(London), June 12. 
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Measurement of the Efficiency of Asynchro- 
nous Motors. 


In this article M. Larmoyer discusses 
two methods of testing induction motors. 
The first is that due to Heyland, in which 
the performance of the motor is deduced 
by the use of the general transformer dia- 
eram, and the methods of determining the 
constants used in this computation are 
deseribad. The seeond method is that 
known as the separation of losses, and is 
due to Swinburne. In this the no-load 
losses are measured, the Foucault losses 
are calculated, and in this way the efli- 
eleney of the machine under the load is 
praldermined. The use of these two 
methods is illustrated by an example, 
and the results of the two methods agree 
satisfactorily. The motor tested was a 
three-phase induction motor, of thirty- 
two horse-power, 160 volts, fifty cyeles, 
running at 750 revolutions. The Hevland 
method gave an efliciency under load of 
82.2 per cent. The slip was 2.63 per cent. 
The Swinburne method gave an efliciency 
of eighty-erght per cent, and the slip was 
2.66 per cent.—Translated and abstracted 
frum the Bulletin of the Association des 
Ingénieurs Electriciens (Liege), June 10. 

A 

A Notable Observation with Radium. 

Wben undertaking some work in the 
weighing of radium, Herr Ernest Dorn 
secured about thirty milligrammes of the 
strongest radium bromide on December 
3, 1902. This was contained in a small 
tube of glass free from alkali. The tube 
was six millimetres long and 0.46 milli- 
metre in diameter, the glass being 0.3 
millimetre thick.. The tube was sealed 
by fusing. On May 27 of this year, after 
nearly six months, it was decided to open 
the tube. In order to do this the tube was 
held in the left hand and a three-corner 
file was used to cut the glass. As soon 
as this file scratched the glass, an electric 


spark punctured the glass, with some 
noise. The spark was bright enough to 
be noticed, although the author was 
standing close to a window on a bright 
summer afternoon, The noise was heard 
by a second person, who was standing in 
the middle of the room. The explana- 
tion suggested for this phenomenon, is 
that the negative electrons had passed 
through the glass walls and escaped, while 
the positive electrons had been retained 
within the tube. This had caused an elec- 
trie charge to appear on the outside of 
the tube, assisted possibly by the radium 
rays. Tt is noteworthy that the potential 
Was suflicient to break through at least 
0.2 millimetre of glass.—Translated and 
abstracted from Physikalische Zeit- 
schrift, June 15. 
2 


Note on the Probable Occasional Instability 
of All Matter. 

In this connection Sir Oliver J. Lodge 
considers the effect of acceleration of an 
actively charged electron, An equation 
is deduced giving the radiating power in 
terms of the mass of the particle, its 
acceleration and charge and the velocity 
of light. In this equation the eighth power 
of the velocity of the rapidly moving parti- 
ele appears. Now, as radiation loss 
is equivalent to a resisting medium, and 
accordingly the revolving particle tends 
to move inward toward its centre and its 
speed to inerease. A slight inerease in 
speed brings about a great increase in the 
radiating power, wherefore the change, 
once begun, tends to inerease until the 
speal approaches the velocity of light. 
On the electric theory of matter, radia- 
tion or loss of energy must occur from 
every atom, and = therefore it is only a 
question of time how long an atom shall 
last before it reaches this stage. Directly 
this stage is reached another effect super- 
venes, the rapidly moving portion of the 
mass begins rapidly to rise in value. This 
effect is unimportant until the speed 
comes very near to the light velocity, but 
the mass becomes suddenly infinite or 
very great when the light velocity is at- 
tained. It would seem that the momen- 
tum must increase and must disturb the 
balance of forces holding the parts of the 
system together. In an extreme case it 
might happen that the lighter body 
would suddenly become the heavier and 
would jerk the rest of the atom-off. In 
any case it appearslikely, that_an(atom 
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at this stage would begin to break up. 
In other words, the fact of the electronic 
radiation seems to carry with it liability 
to change or decay of all matter possess- 
ing an electric constitution, the change 
from one form to another being accom- 
panied by radioactivity. Attention is di- 
rected to a sort of astronomical analogy 
to this, in the contracting or gradual col- 
lapsing of a nebula, with the occasional 
shrinking off of peripheral material as an 
unstable stage is periodically reached. 
The author says further that this criti- 
cal stage is reached only when the 
velocity of the moving particle approaches 
very nearly that of light. When it is 
within one per cent of the light speed 
the mass is trebled, and when it is within 
one part in a thousand of its limiting 
velocity, the mass is quintupled.—~Ab- 
stracted from Nature (London), June 11. 
2 
Theory of a Singing Arc. 

It is well known that an alternating- 
current are, shunted by a capacity and an 
inductance, will give a musical note. In 
this article, M. P. Barry describes an ex- 
periment made to test a suggested explana- 
tion. The pitch of the note depends upon 
the capacity and the inductance of the 
shunt cireuits. A rapid oscillation of the 
current is produced by this cireuit, which 
sets the gas in the are and the surround- 
ing air into vibration. The author be- 
lieved that this effect was similar to the 
breaking up of a stream of mercury or 
other liquid when highly charged, and in 
order to test this, a cireuit was set up, 
in which an are lamp was supplied by 
means of storage batteries. In shunt with 
this are was connected a eapacity and an 
inductance, a system of lenses threw the 
image of the are on a sereen, passing the 
beam of light first through a perforated 
dise. This circuit gave the usual sing- 
ing note. By revolving the dise in time 
with this note and by shifting its phase, 
an image could be secured of any particu- 
lar phase of the action. By means of this, 
the variations in the light of the arc could 
be followed, and it was seen that in one 
instant the are was out. The current 


‘variations were traced by means of the 


Blondel oscillograph, which showed that 


the current varied with a frequency equal ` 


to the pitch of the note. If the note was 
pure, the curve obtained was sinusoidal, 
but if harmonics were present, it was ir- 
regular. In all cases it fell to zero at one 
instant. The author thinks that the ex- 
planation usually given for the breaking 
up of a stream of conducting liquid when 
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charged, is sufficient to explain this phe- 
nomenon, and that the are starts again 
after going out because the carbons and 
the column of gas between them are still 
hot.—Translated and abstracted from 
L'Industrie Electrique, June 10. 
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The Prevention of Electrically Deposited 
Dust. 


It has frequently been noticed that 
where electrical circuits are supplied from 
the continuous-current system with a volt- 
age above 200, dust gathers in the vicinity 
of all flexible conductors and on the lamps. 
Mr. D. N. Munro here considers the prob- 
able cause of this phenomenon and sug- 
gested a mothod of preventing it. It 
seems evident that a number of small 
particles of suspended matter, in a nor- 
mal room, are floating in the air approxi- 
mately at earth potential. These are drawn 
toward the outer wire, cither being posi- 
tive or negative, and those particles which 
are not too firmly caught and held in the 
small hairs of the braiding, are in time 
charged and projected with force against 
the wal] or whatever happens to be near. 
The author made an experiment with the 
objeet of comparing the effect of differ- 
ently surrounded conductors. The board 
was covered with smooth white paper and 
vertically across this were fixed a number 
of conductors all of the same resistance. 
The distance from the wire to the paper 
was onc-half an inch, Part of these wires 
were connected to the positive side of the 
circuit and the others to the negative side. 
These wires were so connected that they 
remained charged at all times. They in- 
cluded) bare copper and vulcanized rub- 
ber, silk-covered, flexible wire and Glover 
wire taped and braided, and a conductor 
concentrically covered with lead. After 
eight days the positive bare wire and the 
external positive concentric were dis- 
tinetly covered with dust, and the paper 
behind them held a streak of dust. The 
silk-covercd flexible wire next showed signs 
and in about fourteen days was thickly 
covered. At the end of one month, the 
Glover wire and the paper behind it showed 
slight signs of dust. In the case of the 
wires connected to the earth side, there 
was no indication of dust. In ordinary 
circuit wires, the comparatively thick di- 
electric minimizes the collecting property, 
and there seems to be no way of prevent- 
ing the collection of dust on high-voltage 
lamps. It is suggested that if flexible 
conductors were made concentric with the 
earth, connected outside, there would be 
no such trouble—Abstracted from the 
Electrical Review (London), June 9. 


Energy Losses on Electric Cars. 

In designing an electric traction sys 
tem the greatest care is taken to obtai 
a plant that will generate and distribute 
the necessary power at the least expense. 
but after this has been delivered to the 
car very little attention is paid to ils 
economical use. Mr. W. Park here dis- 
cusses this phase of electric car operation, 
and shows how the expense of running 
the car might be materially reduced. A 
good daal may ba accomplished by a 
proper training of the motorman and 
an insistance upon a correct handling of 
the car. In cases where recording watt- 
meters have been installed the records 
of power consumed vary as much as 
twenty or thirty per cent on similar cars 
operating under similar conditions. But 
aside from this phase of the problem a 
considerable saving may be effected by in- 
creasing the running time of the cars 
somewhat. As an illustration two cases 
are cited: The car is assumed to weigh 
twenty-eight tons. The length of the run 
Is one-half a mile in each case. In the 
first case this distance is covered in 108 
seconds, and in the second case in 136 
seconds, the schedule speed, allowing 
twenty seconds for stops, being fourteen 
miles per hour in the first case, and eleven 
and one-half miles in the second case. 
The entire distance is covered without a 
stop. In the first case the energy con- 
sumption is sixty-one watt-hours per ton- 
mile, and in the second case forty-five 
Watt-hours per ton-mile. The overall efli- 
ciency In the first case is forty-nine per 
cent, and in the second case, sixty-two per 
cent. The difference in the running is 
brought about by accelerating the car for 
fifty-five seconds in the first case, and 
then allowing it to drift for thirty-five 
seconds, and bringing it to a stop with 
the brakes in eighteen seconds. In the 
second case the car is aceclvrated for 
thirty-five seconds only, so that the maxi- 
mum speed is but twenty-one miles per 
hour, as against twenty-three with the 
otner. It then drifts for ninety-five 
seconds, and is brought to a standstill in 
six seconds, The energy saved in the 
second case is lost in braking where the 
highest speed is obtained, but is made with 
a sacrifice of twenty-eight seconds’ time. 
Another point urged by the author is the 
saving effected by decreasing the number 
of stops. It would be possible not only to 
decrease the power consumed, but also 
to reduce considerably the running time, 
by appointing fixed stopping-places and 
adhering strictly to these—Abstracted 
from the Tramway and Railway World 
(London), June 11, 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


New Type Incandescent Lamp. 
The Electric Appliance Company, Chi- 
vo, Ill., is placing on the market the 
emith” incandescent lamp, manufac- 
red by Packard. The “Zenith” lamp is 
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New TYPE INCANDESCENT J.AMP. 


imed to be an intermediate between 
are lamp and the incandescent lamp, 
aining the simplicity of the latter. It 
nade in two sizes, twenty-five and fifty- 
. eandle-power, at two efficiencies, 1.9 
1 2.18. This new type of incandescent 
p gives a brilliant yet soft white light, 


New Type INCANDESCENT LAMP. 


ch is evenly distributed beneath the 
p. The range of voltage is from 90 
50, and the lamp is furnished regu- 
vith Edison base, but can be furnished 
with T.-H. base. The manufacturer 


claims that the lamp possesses simplicity, 
reliability, high efficiency and low first 
cost, and that it can be used on either 
alternating or direct-current circuits, 
and requires no attention during life. 
The simple collar (style A) adapts this 
lamp for use on any style of fixture, or 


=, 


New Type INCANDESCENT LAMP. 
it is furnished complete with ceiling stem. 
The accompanying illustrations give a 
good idea of several forms of this lamp. 


onan ee eae ae 

The new marine barracks at the Navai 
Academy, Annapolis, are to be lighted 
by electricity, generated by a motor- 
generator set consisting of a 100-horse- 
power direct-current motor mounted 
on the same bed-plate with and direct- 
connected to a sixty-kilowatt, two-phase 


- alternator. The current will be generated 


at 1,100 volts and transmitted across the 
river and there transformed to 440 volts. 
These machines have recently been 
ordered from the Westinghouse Electric 
and Manufacturing Company, together 
with the usual switchboard and auxiliary 
apparatus. 


Gold Car Heating and Lighting 
Company. 

The amount of heating apparatus sold 
by the Gold Car Heating and Lighting 
Company during the past year was nearly 
double that of any former year since the 
origin of this business. Not only has the 
tremendous increase taken place in its 
steam railway car heating department, 
but the electric heating branch has de- 
veloped and improved very materially as 
well. During the past three months, the 
number of cars and locomotives for which 
orders for heating equipment has been 
received has been very gratifying. A few 
of the orders recently taken by the Gold 
company for car, locomotive and electric 
car heating equipment are as follows: 


Equip- 

ments. 
Canadian Pacific............... 0c eee e eee 290 
Brooklyn Heights Railroad..........---++- 240 
Missouri Pacific... 2.0... 00ers 125 
Walaslice owasy sx 0500 Rite dake epee ea 10! 
Erie oedet Baik GOs Cea OU OS Oo eo ee eee 102 
New York, New Haven & Hartford........ 101 
Massachusetts Electric Companies......... 100 
Metropolitan Street Railway...........---- 100 
SLIT HORI sce ok snet a he Rea ee TE ee ee 79 
Louisville Railway. ........ 06.0 e eee eee eee 75 


Central Railroad Company of New Jersey.. 58 
New York Central & Iludson River Railroad. 45 


New Orleans & North Eastern..........--- 40 
Boston & Albany... ....0.. 065 cece eee eee 37 
COO © Sb Loora 20 
Denver & Rio Grande...........00 eee ees 35 
Chicago & Eastern [linois.... -eseese eree 32 
Western Maryland. ..........-6. + ee ee eee 21 
South Side Elevated... ...... 2.050 cece eee 24) 
Scranton Railway... 2.0... ee ee eet 15 
Nashville, Chattanooga & St. Louis.......- 21 
M. St. P. & SS. Mow. cee ee ee ee ees ny 
Cincinnati, Hamilton & Dayton.......-.--- 12 
Texas & Pacific... 0.00... eee tees 24 
Georgia Railroad... 0.0... eee ees 4 
Lake Shore & Michigan Southern........-- 15 
Boston & Maine... 0.00... ee eee eee 28 
New York, Ontario & Western.........--+> 14 
Delaware, Lackawanna & Western.....---- 20 
Chesapeake & Ohi0... 2.6... tees 5 
Atlanta & West Point............-0+ 2 es ee: 6 
Central of Georgia. ........s cee eee eee 14 
Alabama Great Southern. ......-----2e2 ee: 4 
Cincinnati, New Orleans & Texas Pacitic... 14 
Vicksburg, Shreveport & Pacific.......---- 8 
Alabama & Vicksburg... .....--e:2 ese eee 6 
Mobile & Obio.. 2.2... ec ets 15 
Louisville & Nasbville.........---5ee seers 3 


Within the last few months the com- 
pany has sold nearly 4,000 sets of its 
heating equipment in the United States 
alone. During the past month an order 
has also been received for the shipment 
of several thousand sets of its specialties 
abroad. 

The very general adoption of its car, 
lovomotive and electric heating apparatus 
all over the world, where modern &p- 
pliances of this kind are used, speaks 
volumes for the merit of the improv 
Gold system of car heating. ; 

The main office of Gold Car Heating 
and Lighting Company is at Frankfort 
and Cliff streets, New York city. The 
other offices of the company are at Chi- 
cago and London. 
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Alternating-Current Series Arc 
Lamps. 

In developing the series alternating-cur- 
rent enclosed system, types of which ap- 
paratus are shown in the accompanying 
illustrations, the Adams-Bagnall Electric 
Company, of Cleveland, Ohio, has aimed 
to produce a line of great simplicity and 
reliability in operation, low in cost of 
maintenance, and possessing at the same 
time the highest economy and sensitive- 
ness of action. 

Fig. 3 shows the regulator used with 
this system. The essential parts of this 
regulator consist of an M-shaped iron 
clement and a movable coil, partly coun- 
terbalanced by a weight working over 
a knife-edge bearing. The coil is wound 
in sections to avoid excessive voltage be- 
tween adjacent parts, and is constructed 
so as to run at a low temperature. This 
is important to the life of the coil, as 
well as economy in operation. 

Oil dashpots are provided, which en- 


PA 
Sa 
Fig. 1.—ALTERNATING-CURRENT SERIES ARC 
LAMP. 


sure steadiness in operation and enable 
the circuit to be started by simply closing 
the line switch. In operation, the weight 
is placed so as to balance that part of 
the weight of the coil not lifted by mag- 
netism. It will be readily seen that this 
arrangement gives a minimum inertia of 
moving parts. When operating a full 
circuit of lamps, the movement of the 
regulator coil is very slight, requiring 
only weak dashpot adjustment, and ren- 
dering the regulation very sensitive. 

Figs. 1 and 2 show the type of lamp, 
and, in outward appearance, the shunt 
and differential lamps are identical. The 
cases are of pure Lake copper, stamped 
to shape. The outer globe is spherical, 


ELECTRICAL REVIEW 


with a single opening, giving a neat ap- 
pearance and maximum strength. Stamp- 
ed steel enameled reflectors are used in 
connection with inner and outer globes 
for all outside work. The inner globe 
is pear-shaped, open at one end only, 
giving a maximum life of carbon. 

The controlling apparatus is of sim- 
ple construction, and is especially de 


Fig. 2.— A LTERNATING-CURRENT SERIE8 ARC 
LAMP. 


signed for easy trimming in any kind of 
weather. A door opening in the side of 
the case renders the mechanism instantly 
available for inspection. The lamp parts 
ire Jargely interchangeable. Special at- 
tention is given to se- 
curing insulation of a 
non-combustible na- 
ture. 

An electromagnetic 
mechanism, instead of 
solenoid control, is 
used for the mechan- 
ical operation of the 
lamp. The electro- 
magnets being very 
sensitive, the manu- 
facturer states that 
this gives an absolute 
uniformity of range, 
the anti-friction con- 
struction making it 
possible to maintain a 
constant voltage at all 
times. 

The alternating-cur- 
rent differential lamp 
consists essentially of 
a flexible lever rocking 
over a knife edge, 
carrving at its opposite emls a shunt and 
series electromagnet, to the former of 
which is attached the clutch me 
chanism. By the peculiar shaping 
of the pole tips of these electro- 
magnets a uniform range in volt- 
age is obtained, from the point of pick- 


25 


up to that of feeding. The electromag- 
netic control enables the operation of the 


lamp with a low energy consumption. Coin 


silver contacts are used for the cutouts, 
and a small Krupp resistance is used for 
starting the lamp after it is properly 
trimmed. 

In the shunt lamp of this type a safety 
circuit, closed by a small balance lever, 
is employed, which automatically operates 
to throw the coarse wire spool into action 
to bring the carbons together. In a lamp 
tested for seventy volts this circuit closes 
at eighty volts, so that the shunt winding 
never has to meet an electromotive force 
greater than eighty volts. As the small 
lever has no winding, it in no way com- 
plicates the lamp. Hither set of the main 
cutout contacts is ample to carry the full 
current continuously, but a second set is 
only for additional safety, and closes by 
the same movement that controls the first 
set. 

The operation of the shunt lamp of this 
type is as follows: Nominally, the shunt 
circuit is the only path across the lamp. 
As soon as the current is turned on, how- 
ever, and the pressure across the lamp 
rises to eighty volts, a small auxiliary 
cutout is brought into play, and closes 
a safety circuit through the main cutout 
winding. The cutout spool now attracts 
its armature, and moves upward until the 
carbons drop together. The carbon path, 
having the lowest resistanee of anv, takes 
practically all of the current when the 
cutout spool overbalances the shunt spool, 
and the auxiliary contacts fall apart. The 
cutout spool continues to fall, separating 
the carbons until the pull of the shunt 


Fic. 3.—REGULATOR. 


balances the weight of the cutout spool. 
If, for any reason, the carbons do not 
come together, the cutout spool continues 
in an upward motion until the main cut- 
out contacts make up, after which the 
lamp stands cutout until the circuit is 
shut off. 


Engine-Type Railway Generators. 
The accompanying illustrations show 
everal stages of the assembly of the en- 
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the different poles, due to any slight me- 
chanical or electrical lack of symmetry. 
The coils are formed and insulated be- 


Fic. 1.—ARMATURE OF TEN-PoLE RAILWAY GENERATOR. 


‘ine-type railway generators which the 
stanley Electric Manufacturing Com- 
any, of Pittsfield, Mass., has designed to 
ulfill the extraordinary conditions which 
, continuous-current generator must meet 
n railway service. Fig. 1 shows the arma- 
ure of a ten-pole railway generator; Fig. 
> the armature ventilating device, and 
‘ig, 3, the field of a ten-pole railway gen- 
rator. Fig. 4 shows a 
‘S. K. C.” railway gen- 
rator direct-connected to 
, cross-compound Corliss 
ngine. 

The armature lamina- 
ions are dovetailed into 
he arms of a cast-iron 
pider, and are clamped 
yetween two end-rings 
lrawn together by bolts 
passing inside of the lami- 
nations, cast in one piece 
with the end-rings on the 
supports for the arma- 
‘ure winding. The lami- See: 
nations are subdivided . 
vy ventilating ducts of 
novel construction. The 
teel fingers are held between supports 
vent up from punchings in the manner 
hown in Fig. 2, and the space thus left 
ntirely open for the free circulation of 
‘ir. Ventilating ducts are also placed at 
ach end of the core, between the lamina- 
ions and the end-plates. 

The armature is all in the same cylin- 
lrical surface, and, with but few excep- 
ions, is of the multiple or parallel type. 
Equalizing rings are placed on the ends 
f the core, and are connected to the wind- 
ng at proper intervals. These rings 
qualize any difference or potential under 


fore being placed in the slots, and are 
held in place by wedges in the slots and 
by bands over the ends. 
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which pass completely through the spider. 
The end-ring is in sections, so that one 
part may be removed without dismantling 
the whole commutator. 

The field yoke is made of cast iron, 
and is parted horizontally. The inside 
of the ring is turned out smooth, and 
where the steel poles fit against the yoke 
the pole is extended. The pole is made 
of cast steel; and the polechoes of cast 


n y 
\ \ 

` q t i 
\ aala\e'@@ saan, 


i \ 
9 ' ANGSA po EE " 
TA / A ARAA sia aay A 
X TS i > ri i 


a "ag 
: v3 


Fic. 2.— ARMATURE VENTILATING DEVICE. 


iron. The pole is bolted through the yoke 
with two bolts, and the shoe is held against 
the pole core by screws through its face. 


Fie. 3.—FIELD or TEN-PoLE RAILWAY GENERATOR 


The commutator is built upon a sepa- 
rate spider which is mounted upon a pro- 
jection of that of the armature. The 
clamping rings are held together by bolts 


The poles are of rectangular section, 
with rounded ends. The field: coi fis 
round, allowing a ventilating space OP 
each side of the pole core. The shunt and 
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series windings are wound separately, and 
are kept apart and from the poles by fibre 
strips. 

The manufacturer states that the great- 
est advance made in these machines is in 
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here shown is of fifteen horse-power and 
runs at a speed of about 450 revolutions 
per minute. Other sizes are in prepa- 
ration. The crank-shaft of the engine is 
rigidly connected to the dynamo by shaft 
coupling. The crank-pins are set in line 


Fie. 4.—RAILWAY GENERATOR Dirict-CONNKCTED TO CROss-COMPOUND CORLISS ENGINE. 


their electrical design. The idea of sub- 
division of all reactions has been car- 
ried out in every part. The temperature 
rise of any part, after a continuous run 
at full load for twenty-four hours, will 
not excced thirty-five per cent. The ma- 
chine will carry twenty-five per cent over- 
load continuously with a rise not exceed- 
ing fifty degrees centigrade, and will 
carry fifty per cent overload for two hours 
With a rise not exceeding fifty-five de- 
grees centigrade. The length of iron be- 
tween two ventilating ducts has been 
made unusually short, and the cross-con- 
nections of the armature coils are well 
exposed to the air. 


The “ Hornsby-Akroyd”’ Oil Engine, 
Vertical Type. 


The “Hornsby-Akroyd” oil engine of 


the horizontal type is being very largely . 


uscd for operating dynamos for electric 
lighting and power work. This engine 
has hitherto been chidfly made of the 
horizontal type, and, operating at a com- 
paratively slow speed, is suitable only for 
operating the dynamo by belting. 

In order to satisfy the demand which 
has arisen for direct-connected outfits 
the maker of this engine, the De La 
Vergne Refrigerating Machine Company, 
New York city, has recently put on the 
market a vertical type two-cylinder oil or 
kerosene engine which is shown in the 
accompanying illustration. The engine 


and an explosion each revolution of the 

crank-shaft is obtained. The engine oper- 

ates on the four-cycle plan, consequently 
ee | pA 
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outfit, ia the Rites patent governor placed 
in the flywheel of the engine. The regu- 
lation of speed is effected by automatically 
varying the length of the oil pump stroke. 
Thus if the load on the engine is de- 
creased the governor, by means of an ec- 
centric, suitably decreases the stroke of the 
oil pump, varying exactly the pressure in 
the eylinder to suit the load which the en- 
gine has to overcome. Perfect regulation 
of speed is guaranteed by the maker and 
it Glaims variation in speed of less than 
two per cent. The incandescent lights ob- 
tained boing absolutely steady, no matter 
how rapidly the load is changed within 
the limits of the power of the engine. 
The consumption of oil, it is stated, 
is less than one pound per actual horse- 
power-hour, the fuel used being ordinary 
kerosene, crude or fuel oil. When using 
kerosene the cost of operation is approxi- 
mately one cent per horse-power-hour. 
When crude oil is used this cost is usually 
less than one-half cent per horse-power- 
hour. The operation of this engine is en- 
tirely automatic and it requires no ad- 
justment whatever, the only attention 
necessary being the heating up of the 
vaporizers for five or ten minutes before 
starting and occasional lubrication after- 


ward. 
rE 


For the purpose of furnishing current 
to the are lamps at the Allonez ore docks 
on Lake Superior, which are the largest 
iron ore docks in the world, the Great 
Northern Railway Company has recently 


Verrican TYPE OIL ENGINE. 


purchased from the Westinghouse Elec- 


proper combustion is obtained in the 
cylinder. The fuel is supplied to the 
vaporizers by two separate oil supply 
accordingly the engine can be 


pumps, 
opera as a single-cylinder engine 
should it be desired to do 90. 


The regulating speed governor, the 
most important feature of direct-connected 


trie and Manufacturing Company two 
seventy-five-kilowatt, 2,200-volt, two- 
phase generators, complete with two 5.62- 
kilowatt exciters, and a four-panel 
switchboard. The order also calls for 
seven seven and one-half and one two 
and one-half kilowatt transformers. 
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The Convention Group. 

The accompanying illustration is a 
group of the delegates and attendants at 
the seventh annual convention of the In- 
dependent Telephone Association of the 
United States of America. The two-days’ 
session at the Auditorium Hotel, Chicago, 
June 24 and 25, was not as well attended 
as in some former years, but those who 
were there found a pleasant reception and 
thoroughly enjoyed meeting with old 
friends and making new acquaintances. 
The committees worked arduously to prop- 
erly entertain those who had made the 
trip and were present at Chicago. Many 
faces of old-time telephone men, pioneers 
in the industry, will be recognized in this 
group, and as the retiring of Judge 
Thomas from the presidency was the sig- 
nal for a thorough getting together of 
kindred spirits, this group will be pre- 
served with more than ordinary interest. 


ELECTRICAL REVIEW 


connected to Westinghouse three-phase, 
twenty-five-cycle generators, and the units 
will run at 750 revolutions per minute 
with 175 pounds of steam, twenty-seven 
and one-half inches vacuum and possibly 
100 to 150 degrees of superheat. The three 
units will operate in multiple upon ħ 
common bus-bar, and power will be dis- 
tributed directly at a nominal potential 
of 13,000 volts from the station without 
the use of any intermediate transformers ; 
for this purpose the generators are wound 
for high potential. 

The new power station will be located 
upon the Delaware River, near the foot of 
Green street, and is laid out for an ulti- 
mate capacity of 50,000 kilowatts, it be- 
ing the idea of its designers to concen- 
trate at this point the entire power gen- 
erating equipment at present distributed 
among a number of smaller stations. The 
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step-down transformers and each of the 
500-kilowatt rotaries with three 175-kilo- 
watt transformers of similar design. The 
electrical equipment will be built by the 
Westinghouse Electric and Manufactur- 
ing Company. 

The new rapid transit system, now 
under construction, will cover the entire 
business district of Philadelphia, and in- 
cludes a two and four-track subway about 
one and one-quarter miles in length, ex- 
tending from the Delaware River along 
Market street, to a point near Twenty- 
third street, a short distance from the 
Schuylkill River. At Broad street an ap- 
propriate central terminal station will be 
erected. The enterprise is one of the most 
important in the history of American rail- 
way development, and the introduction 
of the steam turbine in such large sizes 
is particularly gratifying by reason of the 
confidence shown in this comparatively 
new type of prime mover. 


A Group OF DELEGATES AND ATTENDANTS AT THE CONVENTION OF THE INDEPENDENT TELEPHONE ASSOCIATION OF THE UNITED STATES, 


Steam Turbine and Electrical Power 
Machinery for Philadelphia 
Subway. 

One of the largest contracts for steam 
turbines and electric power machinery re- 
corded in American territory has been 
closed by Westinghouse, Church, Kerr & 
Company with the Philadelphia Rapid 
Transit Company, covering 15,000 kilo- 
watts of steam turbine and approximately 
50,000 kilowatts of electrical generating 
and converting machinery, for equipping 
the new rapid transit subway and elevated 
system now under construction in Phila- 
delphia. The most interesting feature of 
thi equipment to be installed, is that 
steam turbines are to be used exclusively 
for power generation in the new central 
station, now under construction. There 
will be three turbines installed, each of 
5,000 kilowatts normal capacity, which 
will be of the type now being built by the 
Westinghouse Machine Company for 
large powers. The turbines wil] be direct- 
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location of the new station upon the river 
bank secures excellent coaling facilities 
and an inexhaustible supply of water for 
condensing purposes. 

The present equipment will furnish 
power for the subway and some reserve 
power for the surface traction system 
pending the execution of proposed plans 
for centralizing the entire power system. 

The. contract also comprises a large 
amount of transforming and converting 
machinery to be installed in the several 
substations, which will be built at vari- 
ous locations in the district covered by 
the transit system. This machinery will 
be used for converting the high-tension 
alternating-current power received from 
the power station into low-potential di- 
rect current for use directly upon the third 
rail of the traction system. The first in- 
stallation will comprise fourteen 1,000- 
kilowatt and two 500-kilowatt rotary con- 
venters. Fach of the 100-kilowatt rotaries 
will be furnished with three 375-kilowatt 


The Manchester Section of the 
British Institution of Electri- 
cal Engineers. 

The third annual report of the Man- 
chester section of the British Institution 
of Electrical Engineers has been received. 
Owing to the absence of the chairman, 
Mr. H. A. Earle, in South Africa, it was 
impossible for him to deliver his open- 
ing address until the opening of the 
second half of the session, Mr. Edward 

W. Cowan occupying the chair. 

Nine ordinary general meetings were 
held, at which papers were read. These 
meatings were all well attended, there 
being an average of 118 members and 
visitors present. "he membership of the 
association stands as follows: To mem- 
bers, 127 associate members, 188 asso- 
ciates and 8? students, making a total of 
472, or forty-seven more than last hie 
The meetings of the section were hek 
in the new physical laboratory of Owens 
(College, and the committees expresses its 
appreciation of the! kindness\of! the coun: 
cil and Dr. Schuster. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


LONG-DISTANCE OHIO RAILROAD—A contract for grading 
and covering the route between Napoleon and Defiance, Ohio, has 
been awarded by the People’s Rapid Transit Railway Company to 
Morrison, Fowler & Scott. It is stated that cars will be running 
between Toledo and Defiance by next fall. The plan is to build 
north from Cincinnati, and south from Toledo. Originally, the 
southern terminus was at Greenville, Darke County, 150 miles dis- 
tant. Then the project was enlarged and the route extended to 
Cincinnati. The section now building from Toledo to Defiance is 
fifty miles in length. The project, complete, contemplates a road 
220 miles long, and will pass through fifty-four cities and towns. 
The company will carry express goods, freight and passengers. 
The franchise privileges include freight cartage. The directory 
of the company was reorganized after the route was extended from 
Greenville south, and now includes the following gentlemen: J. 
Morgan, president and general manager; W. P. Heston, Adam 
Burger, I.. J. Weadock, T. M. Franey and M. A. Merkley, of Toledo; 
G. Bloodhart, Gibsonburg; Charles F. Clay, Napoleon; J. C. Diehl 
Defiance; O. K. Dickinson, Paulding; J. H. Pulskamp, Selina; T. J. 
Hostetter, Ansonia; W. H. Pennell, Van Wirt, and H. H. Farr, 


Eaton. 

NEW YORK CENTRAL TO BEGIN WORK SHORTLY—The 
preliminary work for the building of the new terminal of the New 
York Central Railroad Company will be started within the month, 
according to the latest announcement. The first task will be to 
tear down the buildings on the area between Forty-fifth and Forty- 
seventh streets and Lexington and Park avenues. The old sewer, 
gas and water mains will have to be taken up, and the building 
of new ones to take their places will be accomplished. Bids will 
be called for at once, and the contract will include rock and earth 
moving, masonry, laying tracks and erecting the steel work. An 
entirely new temporary terminal will be built at Forty-fifth street 
and Lexington avenue. At this temporary terminal all the local 
traffic will be handled, only the through trains running down to the 
present terminal. There can not be much work done under the 
existing tracks, as the locomotives and cars used in daily service 
are too heavy to warrant methods similar to that which is success- 
ful in ordinary subway work. Two large power stations will be 
built, one north of the Harlem River, and the other still further 
away. The exact locations of these are not yet talked about. In 
the switching service it may be necessary to use an overhead trol- 
ley service, but it will be different from that ordinarily installed. 
Generally speaking, the electric power will be transmitted by the 
third rail. This rail will be covered and protected so that rain, 
snow or sleet can not, by any possibility, interfere with the moving 
of traffic. It is stated that the work will be in full swing by 
September 1. The Board of Estimate and Apportionment has con- 
sidered the revised plans for the terminal improvements, and after 
being presented, one by one, these were all formally approved. 


PERSONAL MENTION. 


MR. JOHN RICE, sales manager of the Standard Electrical 
Manufacturing Company, Niles, Ohio, was a New York visitor for 


several days of last week. 

MR. CHARLES E. BROWN, secretary of the Central Electric 
Company, and Mr. W. W. Low, president of the Electric Appliance 
Company, were among the Chicago visitors to New York last week. 


MR. JOSEPH HYDE PRATT, of the Engineering Company 
of America, is making an extended trip through the West, look- 
ing over properties for which the Engineering Company acts in the 
capacity of consulting engineer. 

MR. A. R. BLISS, of Lowell, Mass., is making an extended visit 
to a number of western and southern states, in the interests of his 
company, the New England Motor Company, of which he is the 
treasurer and general manager. 


MR. CYRUS O. BAKER, JR., president of the firm of Baker 
& Company, platinum refiners, of Newark, N. J., sailed on Wednes- 


day of last week on the Philadelphia for Europe, where he wi 
make a stay of two months visiting European capitals, includin 
London, Berlin, Paris and St. Petersburg. 


MR. AND MRS. T. F. MANVILLE and family sailed on th 
Kaiser Wilhelm II., on June 23, for London and the Continent 
where they will spend the next two months. Mr. Manville goes tı 
London on business in connection with the London branch of thi 


H. W. Johns-Manville Company. 


MR. C. H. MORTIMER, secretary-treasurer of the Canadiar 
Electrical Association, is a prominent figure in Dominion electrica 
circles. Mr. Mortimer is proprietor and editor of the Canadiar 
Electrical News. At the recent convention at Toronto, miniature 
daily editions were distributed to all in attendance. 


MR. FRANK G. BOLUES, manager of sales of the Bullock 
Electric Manufacturing Company, Cincinnati, Ohio, passed through 
New York city last week on his way to the Saratoga convention of 
the Master Mechanics, the Mechanical Engineers and the Master 
Car Builders, and proceeded to Niagara Falls, where he was a 
prominent figure at the convention of the American Institute of 


Electrical Engineers. 


MR. H. M. LITTELL has accepted the general managership of 
the Rapid Transit Company, of Chattanooga, Tenn., and left for his 
new field of work this week. Mr. Littell is an experienced and 
able railway manager, an ex-president of the American Street Rail- 
way Association, and will be sure to win additional honors now 
that, after a rest o, a few years, he has decided to actively enter 
again upon street railway management. 


MR. CHARLES DAY, Philadelphia, Pa., at the meeting of the 
American Society of Mechanical Engineers, held at Saratoga, pre- 
sented a paper entitled “The Machine Shop Problem.” Mr. Day 
has been more than singularly successfu: in handling this problem, 
delineating in a graphical manner the essence of the best modern 
practice in machine shop development. The discussion which fol- 
lowed Mr. Day’s paper was interesting and conclusive, and of a 
highly complimentary nature to the author. 


MR. L. W. STANTON, consulting and constructing telephone 
engineer, of Cleveland, Ohio, is working on a number of new in- 
stallations. Mr. Stanton is making a specialty of multiple cable 
distribution and construction. Mr. F. A. Focke has resigned his 
position as engineer for the Federal Telephone Company, and ac- 
cepted an appointment with Mr. Stanton, and Mr. C. E. Kent, also 
well-known and for some time prominently connected with large 
telephone interests, is also now identified with Mr. Stanton in his 


work. 


MR. A. E. MEIXELL, formerly the superintendent of the Fair- 
mount Park Transportation Company, Philadelphia, has accepted 
a connection with H. F. Sanville, 710 Girard Trust Building, Phila- 
delphia, and in future will represent Mr. Sanville throughout the 
state of Pennsylvania. Mr. Sanville is a dealer in street railway 
supplies and his office acts as a Philadelphia sales department for 
the following companies: Albert & J. M. Anderson Manufacturing 
Company, Waclark Wire Company, Electric Raflway Equipment 
Company, Simonds’ Manufacturing Company, and Johnson Wreck- 


ing Frog Company. 


MR. M. H. GERRY, JR., chief engineer and general manager 
of the Missouri River Power Company, was unavoidably absent 
from the meeting of the Montana Society of Engineers, before 
which body he was to read a paper on the 50,000-volt transmission 
plant and system of this company. The paper was read by the 
secretary, after which details of the plant were fully explained by 
Mr. W. L. Miller, the resident representative of the company in 
Butte. The various phases of this and other electric power trans- 
mission systems were discussed by Messrs. Hebgen, Sickles, Mag- 


nus, Traphagen and others. 


ELECTRICAL REVIEW 


ELECTRIC LIGHTING. 


‘ONDA, IOWA—An electric light plant will be installed in this 
ge. 

{ADISON, MINN.—This city will double the capacity of its 
Tic plant, at a cost of $8,000. 


{[ANKATO, MINN.—At a mass meeting of the citizens it was 
jed to install an electric light plant. 


IIDDLETOWN, N. Y.—The Haverstraw electric light plant has 
sold to S. R. Bradley, of Nyack, for $21,000. 


VARRENSBURG, N. Y.—Thomas J. Smith, of this village, will 
blish an electric light plant at North Creek. 


CHALENBURG, TEX.—C. L. Melcher has purchased the elec- 
light plant from L. E. Mueller, of Houston. 


TOCKTON, CAL.—The electors of Stockton have voted to bond 
municipality for $160,000 and build a lighting plant. 


‘RAND RAPIDS, N. D.—Ralph Maxwell has been granted an 
isive electric light franchise for the city of Lidgerwood. 


-INGSTON, N. Y.—The board of directors of Saugerties has 
ted a franchise to the Ulster Heat, Light and Power Company. 


VINONA, MINN.—The Winona Railway and Light Company 
been granted a ten-year contract by the city to light its streets. 


SEAUMONT, TEX.—A deal has been completed whereby the 
ric light plant has changed hands. The consideration was 
000. 


BURLINGTON, VT.—At a special meeting of the city council 
is voted to establish a municipal electric lighting plant, to cost 
000. 

[ARRODSBURG, KY.—The city has commenced work on the 
electric light plant here, and it will probably be ready for 
ation by September 1. 


UTHRIE CENTER, IOWA—The $15,000 required to build the 
electric lighting plant has all been subscribed, and a site has 
purchased. Work will begin at once. 


I[UNCIE, IND.—The central power-house of the Union Traction 
pany, at Anderson, is being enlarged, so that the power for 275 
s of electric lines will be generated there. 


IUNTSVILLE, ALA.—The city council has ratified the contract 

the Huntsville Railway, Light and Power Company. The com- 
- will light the city for five years, at the rate of $75 per light 
‘annum. 


UGUSTA, ME.—The name of the Clinton Electrical Company 
been changed to the Primary Power Company. The company 
voted to decrease its capital from $2,000,000 to $1,000,000, and 
par value from $100 to $50. 


LBANY, N. Y.—The residents of Menands and Brookside have 
ed a company for the purpose of lighting their houses with 
ricity. The company is capitalized at $10,000, and the plant 
be in operation before the winter sets in. 


‘ATERLOO, ILL.—The Secretary of State has granted a license 
corporate to the Taylorsville Gas and Electric Company, with 
vital stock of $85,000. The company is organized for the pur- 
of consolidating the business of the Citizens’ Gas Company 
the Taylorsville Electric Company. 


ENVER, COL.—A mortgage for $1,000,000 was issued recently 
ie county clerk’s office on the property of the Denver Gas and 
tric Company. The instrument is made out to the Bankers’ 
t Company, of New York city. The mortgage secures an issue 
1e thousand $1,000 bonds, to run for fifteen years with interest 
x per cent. 


OYNE CITY, MICH.—E. A. Stowe and C. C. Follmer, of Grand 
ds, are at the head of an enterprise which will utilize the 
of Boyne River for the purpose of supplying electric light 
power to this city. The plant, it is said, will cost about $20,000, 
it is expected that it will be completed and in operation by 
per 1. About 200 horse-power will be developed. 


AN FRANCISCO, CAL.—The Kaweah River Power Company 
heen incorporated for the purpose of generating electric power 
he Kaweah River, and distributing it to mines, etc., in the 
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vicinity. Its capital stock is $2,500,000, and its directors are Ed- 
ward Records, of San Francisco; Leon M. Hall, Edward W. Mce- 
Grath and Albert W. Havens, of Oakland, and William G. Morrow, 
of Sausalito. 


BALTIC, CT.—The Scotland Electric Company, with a capital 
of $100,000, has been chartered. The incorporators are John Eccles, 
Frederick Sayles and Harold Lawton. The company has plans for 
the development of large water privileges on the Shetucket River 
in the towns of Canterbury and Scotland. It is authorized to dis- 
tribute electricity in Windham County and also in the towns of 
Franklin, Sprague and Lisbon. 


NORTH ADAMS, MASS.—It is said that plans are being per- 
fected for the development of a great electrical power plant to 
utilize the water power from Howe’s Pond in Readsboro, Vt., and 
from the Deerfield River, most of the power from which will be 
brought to this city. Boston and Providence capitalists are behind 
the scheme, and a company will probably be formed shortly with 
a capital of at least $300,000. 


SAN FRANCISCO, CAL.—It is stated that an eastern company 
of influential men, with G. M. Broyles, of French Corral, as their 
representative and also one of their number, has taken up a water 
right on the Middle Yuba River, in Sierra County, near Smarts- 
ville. The company will incorporate and ere long begin the con- 
struction of a large power plant on the site. It is expected that 
not less than 25,000 horse-power can be developed. 


ELECTRIC RAILWAYS. 


PHILADELPHIA, PA.—A charter has been issued to the Central 
Pennsylvania Traction Company, which will take over the Harris- 
burg Traction Company and subsidiary lines. The capital stock 
is $2,100,000. 


OKLAHOMA CITY, OKLA.—The Oklahoma Traction Company 
has let the contract for the construction of an electric railway from 
this city to Guthrie, a distance of thirty-five miles. The road will 
cost $300,000. Work has begun. . 


COATESVILLE, PA.—A charter has been granted to the 
Brandywine Electric Street Railway Company, with a capital of 
$600,000, to build a trolley line from Coatesville to Parkesburg and 
Downington. The company is composed of Coatesville capitalists. 


DANBURY, CT.—The Danbury & Harlem Traction Company, 
which has partially built an interstate railroad from this place 
to Goldens Bridge, N. Y., has beem authorized by the New York 
State Railroad Commissioners to issue a mortgage for $500,000 to 
pay for construction work. 


DAYTON, OHIO—The Greenville, Union City and Traction lines 
have been consolidated, and will be known as the Dayton & Muncie 
Traction Line. The articles of incorporation, with a capital of 
$800,000, have been filed. The projectors of the enterprise hope 
to have the line in running order by November 1. 


PHILADELPHIA, PA.—AIl street railways in and about the 
towns of West Chester, Coatesville and Downington, in Chester 
County, have been combined. The combined roads will cover all 
the northern part of Chester County with nearly fifty miles of 
track, and will have a capital of more than $500,000. 


PLATTSBURG, N. Y.—A deal has been closed between the 
owners of the Keeseville, Ausable Chasm & Lake Champlain Rail- 
road and a syndicate represented by John P. Powers of Lansing- 
burg, N. Y., for the purchase of the road at a price said to be 
$60,000. The plan is to convert it into a third-rail electric road. 
It is said that an electric road will be running to Lake Placid 
inside of a year. | 


MONROE, MICH.—A company composed of Ohio and Michigan 
capitalists has been incorporated for the construction of an electric 
line between Toledo and Ann Arbor. The company is known as the 
Ohio & Michigan Traction Company, with a capital of $1,650,000. 
The power-house is to be located at Petersburg, Mich., and the gen- 
eral offices at Toledo. It is hoped to have the road in operation 
as far as Dundee, Mich., before the winter. The line will be about 
forty-five miles in length, via Petersburg, Dundee and Milan. 
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ELECTRICAL SECURITIES. 


A daily study of stock market conditions for the past week 
could only result in the summing up of a conclusion that, for 
dulness and general apathy, the conditions are almost record- 
making. <A peculiar undertone prevailed, however, in that the 
sluggishness was very generally regarded with complacence and, 
in fact, welcomed by a large portion of the institutions doing busi- 
ness in this manner. Compared with the closing quotations of a 
week ago, while there have been changes of several points in some 


instances, the average shows a really better tone. The general 


conditions, as reported from industrial centres throughout the 
country, render it impossible for even the most pessimistic to 


foresee any industrial collapse; and the very gradual decline and 
easy falling off in prices have made it impossible to figure out any 
speculative collapse. Within the next two weeks a great many 
financial institutions and manufacturing concerns will have bal- 
anced their semi-annual accounts, and with the breaking in of a 
new financial period, there seems to be reason to believe that a 
generally stronger tone will prevail in all quarters. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 27. 


New York: Closing. 
Brooklyn Rapid Transit................. 56 
Consolidated Gas........... ccc ceo cnscces 191% 
General Electric. ......... cc cee cc cece scene 179 
Kings County Electric.................06. 200 
Manhattan Elevated............cccecceee 136% 
Metropolitan Street Railway............. 124 


New York & New Jersey Telephone....... 161 

Westinghouse Manufacturing Company... 198 
The board of directors of the New York & New Jersey Tele- 
phone Company has been increased by the election of the follow- 
ing: Frederick P. Fish, John W. Griggs, Theodore F. Miller, Gen- 
eral James Jourdan, William C. Courtney and Waldron Hopkins. 
The increase in the board was recently authorized by the stock- 
holders. The directors have declared the usual quarterly dividend 


of 1% per cent. 


Boston: Closing. 
American Telephone and Telegraph...... 140% 
Edison Electric Illuminating............ 236 
Massachusetts Electric......... eer E. 
New England Telephone................. 128% 


Western Telephone & Telegraph preferred 89 


The directors of the American Telephone and Telegraph Com- 
pany have voted to issue $21,943,200 new stoek. Holders of record 
on June 30 will be entitled to subscribe to the new issue on the 
basis of one share of new stock for every five shares now held. 
Payments for the new securities are to be made in five install- 
ments—$20 per share on September 22 and November 21, 1903; 
January 22 and March 22, 1904, and the final payment on May 6, 
1904, when the new shares will be issued. The company has de- 
Clared the regular quarterly dividend of 1%, per cent and % per 
cent extra, payable July 15. Transfer books close July 1 to July 


15, inclusive. 


Philadelphia: Closing. 
Electric Company of America............ 81% 
Electric Storage Battery common......... 60 
Electric Storage Battery preferred....... 60 
Philadelphia Electric............0.0cceees 644 
Union Traction. «64.44.646400s4cu saad oo Geeks 44% 
United Gas Improvement................ 88 
Chicago: Closing. 
Chicago Telephone............ccc cece eas 125 
Chicago Edison Light.................6. 148 
Metropolitan Elevated preferred......... 66 
National Carbon common............-0e¢. 22 
National Carbon preferred................ 91 
Union Traction common...............2+ 3% 
Union Traction preferred............-..6. 30 


LEGAL NOTE. 


INTERFERENCE PROCEEDINGS DECISION AND APPEAL— 
The interference proceedings of Spaulding vs. Norden were de- 
cided by Judge Fitts, of Washington, D. C., in favor of Norden. 
This refers to the “Norbitt” temporary decorative socket, as made 
under Mortimer Norden’s patents by the Crouse-Hinds Electric 
Company, of Syracuse, N. Y. Mr. Russell Spaulding, president of 
the Elblight Company of America, is appealing from this decision. 


ELECTRICAL REVIEW 


TELEPHONE AND TELEGRAPH. 


MANHEIM, PA.—The United Telephone Company will esta 
lish an exchange in this village. 


FLUSHING, OHIO—Work has been commenced on a new tel 
phone line between New Athens and Uniontown. 


ST. LOUIS, MO.—The Kinloch Telephone Company has it 
creased its capital stock from $2,000,000 to $3,000,000. 


HUNTINGTON, IND.—The Home Telephone Company has bce 
incorporated, and will build lines in Huntington County. 


IRVINGTON, N. J.—The New York & New Jersey Telephon 
Company has been granted a franchise by the town council. 

ROME, N. Y.—The common council of this city has voted ti 
grant a telephone franchise to J. Alexander Vanliew, of Albany. 

UTICA, N. Y¥.—The Rensselaer Telephone Company has ex 
tended its lines to Albany, Schenectady, Cohoes and Waterford. 

CHARLESTON, W. VA.—The Newark Telephone Company, ol 
Newark, Ohio, has been authorized to increase its capital stock 
from $60,000 to $100,000. 

FARMER, N. Y.—The Home Telephone Company will extend 
its line from Seneca Falls to Ovid, having secured the right of way 
for its poles and wires. 

WALTON, N. Y.—The stockholders of the Riverside Telephone 
Company, whose line runs from Bainbridge to Sidney, have voted 
to extend the line to Otsego. 

FULTON, N. Y.—The Postal Telegraph Company has set new 
poles from Ogdensburg to this city, for a new trunk line of six 
wires between Ogdensburg and Syracuse. 

HARRISBURG, PA.—The South Penn Telephone and Telegraph 
Company, with a capital of $200,000, has been incorporated, the 
main office of the company being at Waynesburg. 

BANGOR, ME.—The State Belt Telephone Company will estab- 
lish an exchange at Bath, and also extend its line from Bath to 
Chapman Quarries, Cross Roads and Klecknersville. 

TROY, N. Y.—The Clifton Park Telephone Company, of Jones- 
ville, was incorporated recently with a capital of $5,000. The di- 
rectors include Erastus R. Forte, John R. McElroy and Robert 
Jump. 

DALLAS, TEX.—The independent local and long-distance tele- 
phone companies, of Chickasha, I. Ter., have been purchased by 
the Topeka & El Reno Telephone Company, the consideration be- 
ing $15,000. 

COHOES, N. Y.—It is stated that the independent telephone 
companies of central New York are to be joined together by a large 
trunk line system of telephone wires stretching from Erie, Pa., 
to Rutland, Vt. 

EDWARDSVILLE, ILL.—The Kinloch Telephone Company has 
completed arrangements with the Macoupin County Telephone Com- 
pany, of Carlinsville, for the construction of a telephone line from 


Alton to Springfield. 

CLEVELAND, OHIO—The United States Telephone Company 
will increase its capital stock from $2,000.000 to $2,500.000, the 
additional amount being six per cent preferred stock. The pro- 
ceeds will pay off the floating debt. 

OTTUMWA, IOWA—A new building, to cost between $20,000 
and $25,000, will be erected in this city by the Iowa Telephone 
Company, the work to be commenced at an early date. The entire 
system will be reorganized and between $80,000 and $100,000 ex- 


pended. ; 

CANAJOHARIE, N. Y.—The Cooperstown, Cherry Valley & 
Sharon Springs Telephone Company has been incorporated to oper- 
ate from Cooperstown to Sharon Springs. The capital is $5,000, and 
the directors are: A. B. Cox, of Cherry Valley, anu D. M. Tickler 
and Howard Clark, of Cooperstown. 

BAKERSFIBLD, CAL.—The Southern Pacific is making a num- 
ber of improvements to its telegraph lines. A new wire has been 
strung between Los Angeles and Vincente, a distance of sixty miles: 
another through the mountains, between Bealville and Tehachapi, 
all of which will be continued to Bakersfield. Lines are also being 
strung to tne north, between Bakersfield, Fresno, Lathrop, Stockton 
and Sacramento, as well as to Alcalde, Hanford, Portersville and 


Santa Barbara. 


ELECTRICAL REVIEW 


INDUSTRIAL ITEMS. | 


rH ROBERTS MANUFACTURERS’ AGENCY, Memphis, 
n., a recently organized company, will act as manufacturers’ 
nt for mechanical and electrical equipments. 


THE THOMAS E. CLARK WIRELESS TELEGRAPH-TELE- 
INE COMPANY, Detroit, Mich., will be pleased to send its wire- 
bulletins, comprising Nos. 6 and 7, describing “Junior” type 
“Standard No. 1” type instruments, to any one making a re- 
st for them. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, New 
k city, has issued a series of pamphlets descriptive of numerous 
trical specialties. This company carries a large stock of all 
ns of electrical appliances, and a large clerical force ensures 
mpt deliveries and good service. 


THE SWEDISH-AMERICAN TELEPHONE COMPANY, 88-92 
t Jackson Boulevard, Chicago, Ill., has just issued an attractive 
iphlet entitled, “For They Themselves Have Said It.” This com- 
y's reputation for high-class advertising is well borne out by 
recent publication, and the company will be pleased to send it 
nterested parties upon reguest. 


THE B-R ELECTRIC AND TELEPHONE MANUFACTURING 
IPANY, Kansas City, Mo., is the new company which has been 
ned as the successor tó the B-R Electric Company and the 
sas City Telephone Manufacturing Company. The company has 
structed a new building at the corner of Fifth and Delaware 
ets, and is now established in new quarters. 


THE ROPE FIBRE PULLEY COVERING COMPANY, Spring- 
|, Ohio, manufactures a unique covering adapted for pulleys 
l in transmission service, which covering is claimed to greatly 
ease the efficiency and lessen the friction for transmission work. 
product is inexpensive, and large users of power are finding it 
-rmanent method of reducing power expense. 


THE WILLARD STORAGE BATTERY COMPANY, Cleveland, 
>», has secured an order from the Wilmington City Electric Com- 
y for elements to enlarge its battery from 2.000 ampere-hours to 
0 ampere-hours. The original battery has been in use for five 
‘s without renewals. During this time it has carried a load 
‘vy aay. It was on account of this excellent performance that 
order for the enlargement of the cells was given. 


CHE THRESHER ELECTRIC COMPANY, of Dayton, Ohio, has 
n possession of its new factories in that city, and will now have 
ıt 60,000 square feet of floor space. The new establishment is 
oughly equipped with overhead cranes and the latest tools. 
se improvements will enable the Thresher company to increase 
‘ine of manufacture to units of 1,000 kilowatts. The number 
mployés will be increased, and the growing business of this 
managed company will be promptly taken care of. Mr. A. A. 
osher, who is at the head of the company, is to be congratulated 
‘the success he has won. 


‘HE COMMERCIAL ELECTRIC COMPANY, Indianapolis, Ind., 
had occasion to enlarge its quarters for the manufacture of 
standard apparatus. The company is now completely installed 
1. new plant at Twenty-first street and Northwestern avenue. 
ill equipment of modern shop tools, which will enable it better 
| ever to maintain its excellent deliveries and keep the standard 
ts product at a high point, has been installed. The present 
t has a capacity of fully four times that of the previous one, 
the rapid increase in orders has made it necessary to make 
her extensions as soon as possible. 


‘HE STROMBERGCARLSON TELEPHONE MANUFACTUR- 
COMPANY, Chicago, Ill., and Rochester, N. Y., has recently 
to the Kearney Telephone Company, of Kearney, Mo., a 100- 

. switchboard and 200 telephones. The telephone and telegraph 

rtment of the Southern Pacific Railroad will equip its division 

ìi El Paso to New Orleans with this company’s apparatus, Mr. 

'. Foote, general foreman of this department, is stringing cop- 
circuits between cities, and from stavions to sections under- 
nd circuits are used. It is intended to make very general use 
1e telephone in the railroad service. 


IIE BRISTOL COMPANY, Waterbury, Ct., has just issued cata- 
es No. 9 and No. 10, descriptive, respectively, of Bristol’s re- 
ing pressure and vacuum gauges and Bristol’s recording volt, 
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ampere and wattmeters. These catalogues are handsomely illus- 
trated, and each illustration is supplemented by an accurate de- 
scription of the apparatus. These catalogues contain complete lists 
of the recorders recently added to an already large list of this class 
of instruments which the Bristol Company has manufactured so 
satisfactorily for a long time. Interested parties may secure these 
catalogues by corresponding with the company. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburg, 
Pa., is in receipt of a letter from the Atlantic Coast Electric Light 
Company, regarding the operation of Pittsburgh transformers on 
this company’s system. Mr. John F. Kellers, the superintendent, 
states that during one severe lightning storm in the early part of 
last August, twenty-three transformers of other makes were de- 
stroyed, while the Pittsburgh transformers remained uninjured. 
During the past five years this company has not burned out a sin- 
gle Pittsburgh transformer, nor has any of them caused the slight- 
est trouble. Mr. A. H. Mustard is the sales agent for the Pitts- 
burgh Transformer Company, with offices at 120 Liberty street, 
New York city. 


MESSRS. BAKER & COMPANY, Newark, N. J., platinum re- 
finers, have just issued several highly attractive pamphlets which 
bear directly upon the platinum refining industry. These are en- 
titled, respectively. “The Alchemistic Symbols,” being a brief ac- 
count of their origin and meaning, by James Lewis Howe, Wash- 
ington and Lee University; “Platinum,” describing the sources of 
supply, indentification and separation of the ore; “Tucker’s Com- 
bustion Apparatus for Determining with Accuracy the Volatile In- 
gredients and Total Ash of Any Organic Matter;” “Shimer’s Com- 
bustion Apparatus for the Determination of Carbon in Iron, Steel, 
Etc.” Baker & Company are the sole manufacturers of and licensees 
for these apparatus. 


THE TOWER-BINFORD ELECTRIC AND MANUFACTURING 
COMPANY, Richmond. Va., describes and illustrates a very com- 
plete line of electrical apparatus in its catalogue No. 3. This com- 
pany makes a specialty of knife switches, radial switches, switch- 
boards, panel-boards, fuse blocks, ete. The company has just put a 
special article on the market which is designated as the “Regina” 
knife switch. These are single-break, single-throw, fuseless switches, 
and are made for fifteen and twenty-five amperes capacity, 125 and 
250 volts. The fifteen-ampere size is adapted for panel-board work, 
and is mounted with either turned wood or spade handles. The 
blades, jaws and current-carrying parts are made of high-grade 
drawn copper, and the company claims that the switches are per- 
fect ın both electrical and mechanical design. 


THE GOULD STORAGE BATTERY COMPANY, 25 West Thirty- 
third street, New York city, has issued a new bulletin descriptive 
of line batteries. This company has recently closed a number of 
contracts, among which may be noted those for the following in- 
Stallations: Berlin Street Railway Company, Berlin, N. H., a float- 
ing battery of 220 cells; San Jose Street Railway Company, San 
Jose, Cal., 255 cells, with a twenty-two-kilowatt regulating booster, 
this contract being obtained through the Western Electrical Sup- 
ply Company; Newton & Boston Lines, Boston, Mass., removing & 
battery which formerly floated at the station out to Lexington, 
Mass., adding to the present plant cells in 617 tanks, and also add- 
ing an automatic regulating booster of its constant electromotive- 
force type with a capacity of fifty kilowatts; St. Louis Smelting 
and Refining Company, St. Louis, Mo., duplicating a plant which 
this company had at its factory at Desloge, Mo., by installing 250 
cells, changing the plates so that there will be two batteries of 
eleven plates in nineteen plate tanks. Each of these batteries will 
be equipped with a double fifteen-kilowatt booster. 


OBITUARY NOTICE. 


MAJOR JAMES B. POND, the well-known lecture bureau mana- 
ger and former newspaper man and author, died at his residence 
in Jersey City on Sunday, June 21. Major Pond was the most 
prominent man in his profession of lecture manager, and at the 
time of his death possessed a very wide acquaintance in all parts 
of the world. He was the author of “Eccentricities of Genius” and 
other works, and was an able and interesting writer. At one time 
or another he was the manager of nearly every distinguished per- 
son who lectured for the public, and with scarcely an exception, 
all of them became his devoted fmends. His death will be greatly 
felt by a multitude of friends. A widow and one son\survive 
him. 
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ENGINEERING AND PHYSICAL 
PROBLEMS. 


On two occasions at the recent Insti- 
tute convention, President C. F. Scott 
emphasized the difference between what 
he called “engineering” and “commercial” 
problems. His views in this matter drew 
protests from several members present, 
but it seems to us that he is entirely right. 


The Two Questions. 
We should, however, term the two sides 


of the whole problem somewhat differ- 
ently. There is a commercial problem 
which has to do with the greatest return 
on capital invested or the expenditure of 
the least amount of money to accom- 
plish the work in hand. There is, on the 
other hand, a purely physical question, 
which is concerned only with the possi- 
bilities of the apparatus or installation 
under consideration. Before one can say 
how much money should be expended for 
a certain piece of apparatus, one must 
know what that apparatus will do, and 
in answering the latter question, the ele- 
ment of cost does not enter. After the 
possibilities of the apparatus or installa- 
tion are known, the commercial problem 
can be solved and not before. 


. PRESIDENT and EDITOR 


. GENERAL REPRESENTATIVE 


THE PACIFIC CABLE. 

Ever since the first cable was success- 
fully operated under the Atlantic, it has 
been a pet theme for Presidents, in their 
messages to Congress from time to time, 
to emphasize the advantages which would 
accrue to the United States if a similar 
cable were stretched under the Pacific 
Ocean connecting San Francisco or some 
other point on the western coast of the 
United States with the Orient. Long be- 
fore possessions of any magnitude in the 
far Kast country were dreamed of, the 
subject of an American-owned Trans- 
Pacific cable was talked about, and if the 
plans laid down by legislators and fostered 
by executives had been followed, much 
good would have been accomplished. But 
like many another good institution, the 
matter of a government-owned Trans-Pa- 
cific cable was thrashed in and out of many 
sessions before the late John W. Mackay 
made his offer to the United States Gov- 
ernment to construct and maintain a cable 
as a private business enterprise. 

Outside of Political Influence. 

This businesslike statement from a man 
who had become world-renowned and 
famous through his connection with 
trans-oceanic cable enterprises, was the 
beginning of the end of the separateness 
of the United States and the far East. 
The lifting of this subject out of the 
realms of political interference, made 
way for the speedy consummation of the 


project. 


An All-American Route. 
The condition under which the charter 


was awarded to the Pacific Commercial 
Cable Company is a matter of history, 
and needs to be touched upon but briefly 
here. The Pacific Commercial Cable 
Company was incorporated under the 
laws of New York on September 23, 
1901. Its charter called for a route, 
such that it would have a station on no 
other but American soil. This necessi- 
tated the equipping of a colony on Mid- 
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way Island, a place hitherto uninhabi 
except on occasions of infrequent vi 
by the savage races of that locality. 
The Commercial Value. 

From a commercial point of view, ¢ 
of the immediate effects of the det 
mination to lay this cable was a red 
tion in the rates imposed by Europe 
companies, the cost for a word from ‘N: 
Francisco to the Philippines being 1 
duced from $2.35 to $1.60. Before e 
tring into this contract, the new con 
pany bound itself to charge only $1.00 
word from San Francisco to Manila an 
China, and fifty cents a word to Hon 
lulu, and within two years further to m 
duce the charge to the latter point t 
thirty-five cents. 


The Strategic Importance. 

The war with Spain and the acquire 
ment of the Philippine Islands made the 
cable a necessity from a strategical point 
of view. The late President McKinley 
was enthusiastic over the possibilities of 
this cable, and his advocacy has been 
heartily seconded by the present chief 
executive, Theodore Roosevelt. 

The Cable Opened on Time. 

The great experience which the cable 
laying companies have had, and the 
propositions which have been overcome 
since the original trans-oceanic cable was 
laid, have made the physical effort of 
cable laying easier than the ordinary citi- 
vn imagines. There was a great deal of 
doubt as to the possibility of the cable 
being in such a state of completion as to 
make it possible to transmit a message 
on Independence Day, 1903. By those 
well informed, however, and acquainted 
with the wonderful foresight of which the 
late John W. Mackay was possessed, and 
of the enterprise and perseverance of his 
son, Mr. Clarence H. Mackay, who has 
tuken the reins of control into his hands, 
and of the expertness of his associates, 
the claims of the company were never for 
a moment doubted. The first message 
was transmitted by means of this cable 


on July 4, 1903. 


> TWENTIETH ANNUAL CONVENTION 
F THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 


he twentieth annual convention of 
American Institute of Electrical En- 
ers, which was held at Niagara Falls 
week beginning June 29, was in point 
interest and attendance of members, 
of the most successful that has been 
1. The register of members and guests 
shed nearly the 500 mark, though not 
inconsiderable number of these should 
credited to the Society for the Pro- 
ion of Engineering Education, which 


vened at the same place on July 1. 


First and Second Days. 
‘he interest of the first day centered 
President Scott’s address, which gave 
view of the work of the past year and 
ed attention to the noteworthy hap- 
ings and the substantial growth of 
Institute. The second session was 
oted to the consideration of railroad 
ers, and here some valuable contribu- 
is to the railway problem were made. 
some quarters the value of so-called 
oretical discussion is questioned, but 
an theoretical deductions are based 
m sound experimental results, the 
ue of such discussions should be ap- 
ent. The Institute paper by Mr. 
ink J. Sessions drew attention to a 
cessful application of storage battery 
motives. The statement made by Mr. 
A. Sperry that storage battery loco- 
tives are not only more efficient but 
e a greater capacity per pound than 
ipressed air locomotives will, un- 
ibtedly, draw vigorous protest from 
compressed air friends. 

smission Papers. 

[he discussion on the introductions 
sented by the Committee on High- 
nsion Transmission was satisfactory, 
1 drew statements from a number of 
ineers who have been working in this 
ticular field. One drawback to these 
cussions was the number of subjects 


be considered. It was found necessary 
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to hold two sessions on a warm day, yet 
the interest was sufficient to hold a goodly 
number of members until nearly eix 


o’clock. 


Thursday's Session. 
At Thursday’s session a number of 
papers of miscellaneous character were 
read. The chief points of interest of this 
day’s work were the steps taken toward 
the adoption of the cadmium cell as 
the standard of electromotive force, and 
the description by Professor H. J. Ryan 
of his cathode ray alternating-current 
wave indicator. 
Engineering Education. 

On Friday, the joint session held with 
the Society for the Promotion of Engi- 
neering Education brought out a num- 
ber of valuable papers on the education 


of the engineer. These were nearly all 


from practising engineers, this fact giv- 


ing them particular interest. Through- 


out all there was a plea for a broader edu- 
cation. It is not only natural but right 


that those men who have had experience 
should state what seems to them to be 
lacking in the training of the engineer- 
ing student, though it is possible that 
some of the authors do not realize how 
crowded the courses offered at our tech- 
nical colleges are, and to what extent 
the addition of these broadening studies 
will cut down instruction in specialized 


work. 


Social Side. 

The social side of the convention was 
most enjoyable, as the Local Committee 
spared no pains to provide for the com- 
fort and pleasure of the visiting mem- 
bers. Niagara Falls has many advan- 
tages as a place of meeting, and there 
is no doubt that the twentieth convention 
of the Institute will long be remembered 


with much pleasure by those members who 
were able to attend. 
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THE NATIONAL ASSOCIATION OF ELEC- 
TRICAL CONTRACTORS. 


The third annual convention of the Na- 
Con- 
tractors will be held at Detroit, Mich., 


tional Association of Electrical 
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July 15, 16 and 17. An exhibit wall also 
be made in conjunction with the conven- 
tion by the manufacturers of electrical 
supplies. 


The Representative Electrical Contractors. 

This association is made up of the rep- 
resentative clectrical contractors of the 
United States. The national body had 
its origin in a state association, which 
under organization was so much bene- 
fited that it at once realized the value of 
an inclusive and broad affiliation. 


The Growth of the Organization. 

Under the leadership of its charter 
members the national body then -assumed 
Its governing 
from a 


influential proportions. 
body 
number of states as directors, many of 
whom are executive officers in similar 
local orders. During the past year there 
has been a large increase in membership, 
and the continued success and growth of 
the association are evidently assured. 


includes representatives 


a 


VELOCITY OF OBJECTS FLOATING IN 
WATER. 


On another page of this issue will be 
found a communication from Mr. George 
H. Gibson, of Boston, Mass., comment- 
ing upon a recent criticism of a state- 
ment appearing in a technical paper, that 
objects floating in running water move 
more swiftly than the water. 

Mr. Gibson, while not agreeing either 
with General Bentham or the editor of 
the paper in which the communication 
first appeared, docs not fully agree with 
our comment, although the conclusions 
reached do not differ from ours. He dis- 
cusses the problem clearly and logically, 
and his objection to our method seems 
to be that we do not show that the object 
would float more slowly than the sur- 
rounding water. 

In our comment, we purposely attack 
the problem in a different way. The 
original letter of General Bentham con- 
veys to the general reader the impression 
that objects floating on running water 
are acted upon by a greater force than the 
water, and must, therefore, float faster 
than the surrounding water. It was this 
particular idea thatywe, wished to dispel. 
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Twentieth Annual Convention of the American Institute of Electri 
Engineers, Held at Niagara Falls, June 29 to July 3, 1903. 


Leonard Wilson delivered an in- 

teresting lecture on “Reverse-Cur- 
rent Circuit-Breakers and the Protection 
of Transmission Lines.” Mr. Wilson de- 
scribed a recent type of apparatus which 
has been developed, and which consists 
of a three-legged transformer wound so 
that a fault on one line would be in- 
dicated at the station, so that the line 
could be cut out. A further develop- 
ment had produced an apparatus which 
docs this automatically. The apparatus 
was shown in operation, and was examinal 
with considerable interest. 


| oe evening, June 30, Mr. 


NIAGARA DAY, WEDNESDAY, JULY 1. 


The sessions held on Wednesday were 
given up to the consideration of introduc- 
tions to discussion submitted by the mem- 
bers of the Committee on High-Tension 
Transmission. These introductions were 
printed in the issues of the ELECTRICAL 
Review of May 30 and June 27. 

The morning session was called to or- 
der at 9.30, President Scott occupying 
the chair. The first introduction taken 
up was that by Mr. C. E. Skinner, of 
Pittsburg, Pa., entitled “Methods of 
Bringing High-Tension Conductors Into 
Buildings.” This paper provoked a lively 
discussion, during which a number of en- 
gineers connected with high-tension trans- 
mission systems pointed out the advan- 
tages and disadvantages of the methods 
suggested by Mr. Skinner, and described 
the methods in use in their respective in- 
stallations. 

Communications were read from 
Messrs. Henry Floy, of New York; M. 
H. Gerry, Jr., of Helena, Mont.; O. H. 
Ensign, of Los Angeles, Cal.; A. L. 
Mudge, of Pittsfield, Mass., and others. 
These communications pointed out an 
objection to the use of tile, as suggested 
by Mr. Skinner, since the arrangement 
shown in the paper would not prevent 
birds and insects from finding their way 

into the tile and causing trouble. The 
arrangement for preventing snow and ice 
from falling upon the wire was criticised, 
and it was suggested by several that the 
Wire should either enter the building at 
the gable end, or a gable should be built 
in the roof over the point where the wires 
enter, 

Mr. Floy said that a simple hole in 
the wall was the best thing. When a 


Proceedings of the Last Three Days. 


traveling crane is used the wire may en- 
ter the building at the side, but an ex- 
tension should be provided, allowing the 
wires to drop down below the crane and 
come up inside. This arrangement would 
also keep out the cold. 

Mr. Ensign stated that his company 
was using a twelve-inch sewer pipe for 
entering the buildings. The wires are 
not over No. 1 B. & S. gauge, and are 
carrying 30,000 volts. The tile is set 
in the building at an angle of thirty 
degrees. There was no need to close the 
opening, although the temperature out- 
side at times falls nearly to zero. 

Mr. F. C. Pierce did not think that 
the walls should bear the strain of the 
line, as it was sure to cause bulging 
eventually. 

The discussion was then taken up by 
the members present. Mr. R. D. Mershon, 
of New York, had used various methods, 
and thought that both the tile and the 
glass tubing were good. He had, how- 
ever, found some difficulty in getting 
glass which would stand the excessive 
change in temperature. When frost col- 
lects in the tube there is a discharge in 
the line, which continues until the frost 
is dissipated. 

Mr. R. F. Hayward, of Salt Lake City, 
said that the climatic conditions were 
very important in considering the method 
of entering a building. He was surprised 
at the closeness with which wires were 
strung in the East. On his system, 
operating at 40,000 volts, the line wires 
are kept six feet apart. They entered the 
building through an opening two feet 
square, and more than once he had seen 
arcs jump twelve inches to the iron casing 
of the opening. He did not think that 
eighteen inches or two feet is enough 
spacing between wires. At the Mercur 
Mills the 20,000-volt lines entered the 
gable end of the brick wall, the outlets 
being placed four feet apart. The holes 
are eighteen inches square, and are closed 
by two plates of glass, one flush with the 
inside and the other with the outside sur- 
face of the wall. These glass plates are 
pierced by a two-inch hole, through which 
a tube is carried, covering the wire. There 
was some trouble at first in obtaining 
satisfactory glass. Porcelain was much 
stronger, and will probably be used in 


the future. 
Mr. V. G. Converse, of Pittsburg, held 


that the insulation should be prote 
from the weather—that a drain s 
should be built out over the entrance 
a gable run down. The wire should 
dropped down from the last pole, 
come up to a bracket in the drain shec 

Mr. Perey H. Thomas, of Pittsbi 
said that the rain shed is good, as 
makes indoor construction possible. T 
shed may be constructed within the bu: 
ing. Much would be gained by mount. 
the insulators on an insulating panel. 

Mr. P. M. Lincoln, of Pittsburg, s: 
that trouble would be caused by taki 
up the end strain of the line outside, 
Mr. Converse had suggested. The stra 
should be taken up within the buildir 
as proposed by Mr. Skinner, allowing 1 
door construction to be used. 

The second introduction to be taken 1 
was that of Mr. R. D. Mershon, of Ne 
York, entitled “The Grounded Wire as 
Protection Against Lightning.” A con 
munication was read from Mr. R. < 
Kelsch, of Montreal, giving some exper 
ences with the Lachine Rapids Hydrauli 
and Land Company’s system. In this sys 
tem one carbon lightning arrester is in 
stalled at each end of each line. No chok 
coil is used. This was all right fo: 
500-volt lines, but for 2,200-volt line: 
it gave trouble. They also had ex 
perienced some trouble where their lines 
passed under the lines of other companies. 

Dr. F. A. C. Perrine, of Pittsfield, 
Mass., thought that the grounded line 
was some protection if it was properly 
grounded. He did not approve of the 
use of barbed wire, because, due to the 
method of manufacturing, this wire can 
not be relied upon. If a barbed conduc- 
tor were manufactured in the same way 
as cables are made, and flat points were 
used, there might be some advantage in 
using this. The barbs would assist in 
discharging the atmosphere if it were 
still, but would not aid when the atmos- 
phere is in motion. He had conducted 
some tests to determine the amount of 
dnergy lost, due to induction, with a 
grounded wire, but had not been able to 
detect any. He thought that the im- 
munity of power lines from atmospheric 
disturbances might be due to the use of 
iron poles, which bring the earth poten- 
tial nearer to the wire. 

Mr. C. J. Wurts, of Pittsburg, Pa., 
noticed that Mr. Mershon had not 


undoned the spark-gap lightning ar- 
ter. He further disagreed with Mr. 
rshon as to the effect of the motion 
the cloud. The earth and the cloud 
‘med a huge static machine, and when 
lischarge took place did not start from 
e point of the cloud, but from many 
nts in converging streams. He thought 
~ Mershon was bold to give figures of 
: value of the grounded wire. 
Mr. Perey H. Thomas spoke of the 
nplexity of the problem of protecting 
inst lightning in commercial service. 
» called attention to the experiments 
de by Sir Oliver Lodge some years ago, 
ich had shown that cages surrounding 
y wire did not offer perfect protection. 
thought it would be well to go slowly 
putting dependence on the grounded 
e. 
Dr. A. E. Kennelly, of Cambridge, 
ss., said that nothing would protect 
inst a discharge of lightning to the 
c, kut that a neighboring wire should 
ord some protection against atmos- 
-ric surges if the line wire were sur- 
nded. The change in electrostatic ca- 
ity, due to the grounded wire, is 
vial. Electromagnetic effects would be 
re serious. 
‘fr. Lincoln thought there would be 
ie protection to the line, as the ground- 
wire would act as a short-circuited 
mdary, and protect the line against 
‘tromagnetic effects. In the West the 
nsmission lines become charged due 
the wind, an effect which was not 
arent in the East. 
fr. D. B. Rushmore, of Pittsfield, 
x., called attention to the effect of 
tude in mountainous countries, where 
grounded wire should afford some 
tection against the change of potential. 
fr. J. F. Kelly, of Pittsfield, Mass., 
ke of some of the early troubles on 
graph lines, due to atmospheric dis- 
rges. While the grounded wire should 
rd some protection, he did not think 
ould pay for the increased complica- 
l. 
fr. R. F. Hayward thought that en- 
ærs were working somewhat in the 
k, as there are but little reliable data 
the effects of atmospheric discharges. 
suggested that all central stations 
transmission plants should cooperate 
collect. systematically all information 
inable during electrical storms. He 
ight that if the engineer in charge 
ld hasten to the point where trouble 
irred as soon as possible, and make a 
ful record of what had happened, 
in a year we would be in a far better 
tion to discuss the matter than at 
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present. He spoke of the experience of 
the Telluride system in Utah, where 
transmission was first begun at 2,000 
volts, where no great precaution was taken 
to guard against atmospheric dis- 
turbances. ‘They had had no trouble on 
this system until the increase in voltage 
had called for an increase in insulation. 
Now, every storm finds a weak point in 
the system. All dry transformers have 
been sifted out in this way. They had 
no trouble where their lines passed under 
other wires, nor from atmospheric dis- 
charges. All protective devices should be 
carefully insulated. 

Mr. W. L. Waters, of Milwaukee, Wis., 
explained his method of calculating the 
shielding effect of grounded wires. His 
figures give results differing somewhlat 
from Mr. Mershon’s. He stated that 
European engineers believe the grounded 
wire is more trouble than it is worth. 

Mr. J. P. Jackson, of State College, 
Pennsylvania, said that the problem was 
to keep the ground potential near the 
line, which was accomplished by the 
grounded wire. He thought that Mr. 
Mershon should have included the con- 
stants of the grounded wire in his cal- 
culation, and that the effects of the wire 
had been somewhat exaggerated. 

Mr. Mershon stated that his figures 
were based upon an actual case—that the 
atinospheric effects were not due so much 
to the charged particles which come into 
contact with the wire as to the effects in- 
duced by charged particles near the wire. 
In his discussion he had used the term 
“cloud” to designate any mass of air in 
motion, but not necessarily visible. 

Mr. W. J. Hammer described the sys- 
tem used in certain Italian transmission 
plants. The arresters are placed in the 
building and jets of water are sprayed 
upon the wire without the building. They 
had no trouble whatever from hghtning 
or atmospheric discharges. 

Mr. Percy H. Thomas read his paper 
entitled “The Testing of Electrical Ap- 
paratus for Dielectric Strength.” A 
communication from Mr L. A. Hawkins, 
of Pittsfield, Mass., called attention to 
the danger of using the spark-gap when 
testing apparatus insulated by oil, as the 
insulation will be punctured; but, due to 
the presence of the oil, the breakdown 
may not be perceived at the spark. He 
further called attention to the danger 
caused by the change of wave-form when 
a regulating resistance is used in the 
transformer circuit. 

Mr. Gerry thought that the apparatus 
should be tested under actual conditions, 
but there is a temperature lag which may 
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cause a condensation of moisture on the 
apparatus. The same view was taken by 
Mr. J. S. Peck, who stated that appara- 
tus just installed was under the worst con- 
dition to be tested. l 

Mr. IT. G. Stott, of New York, thought 
that the paper discouraged insulation 
tests, but unless these were made the pur- 
chaser had no way of knowing what factor 
of safety his apparatus possessed. 

The discussion by Messrs. Lincoln, 
Waters, Skinner and Mershon brought 
out the difference between insulation tests 
and testing other materials. Insulation 
tests have two purposes—to show that 
suflicient insulating material has beep 
used, and that the work has been carried 
out without injury to this. For this rea- 
son the test must be made on the com- 
pleted apparatus. 

The effect of regulating resistance in 
altering wave-form was emphasized by 
President Scott and others. Where the 
resistance is large it becomes the control- 
ling factor, and causes a peaked electro- 
motive-force wave. 

In reply, Mr. Thomas spoke of the 
troubles of testing insulation. When 
making extremely high disruptive tests 
apparatus may be ruined which would 
otherwise have been entirely satisfactory 
in service. Every precaution must be 
taken to carry out the work. When static 
voltmeters are used in place of the spark- 
gap for determining the potential, great 
care must be taken. Fatigue tests are of 
little value, as the material weakens, due 
to continued strain. The distortion of 
the electromotive-force wave, due to the 
regulating resistance, is not great if the 
transformer is loaded. He did not think 
a relative study of dielectric strength 
and elastic limits of insulating materials 
would be of value. 

At the conclusion of these remarks Dr. 
F. A. C. Perrine described briefly some 
recent work of his own in calculating @ 
350-mile transmission system. Such sys- 
tems are usually laid out with duplicate 
or triplicate lines. 
tinuous and a breakdown occurs, it will 
throw out the entire line, with disastrous 
effects upon the regulation, unless large 
amounts of copper are used. To avoid 
this contingency he had adopted the plan 
of cutting the lines up into sections. 
These sections might be ten or fifty miles 
in length, and were run between suitable 
switching substations. A breakdown at 
any point, then, threw out only that 
one section, leaving all the other sections 
of that line in operation. The switching 
could be done either by an attendant or 
automatically. | 
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The full discussion brought out by 
these papers made it necessary to call an 
afternoon session in order to complete the 
consideration of the reports made by the 
Transmission Committee. This was called 
to order at 2.30 P. M. by President Scott, 
and a paper by Mr. P. M. Lincoln, en- 
titled “The Choice of Frequency for Very 
Long Lines,” was taken up. 

A communication from Mr. F. G. 
Baum, of Palo Alto, Cal., stated that so 
far as the line is concerned, a low fre- 
quency is better. Other considerations 
often make a higher frequency desirable. 
This is the case with the California trans- 
mission systems, where a large part of 
the energy is distributed for lighting sys- 
tems in small towns. 

In a letter from Mr. B. A. Behrend, of 
Cincinnati, the author stated that he did 
not think resonance effects need be antici- 
pated, and in designing a line all the ap- 
paratus should be considered, not merely 
the line alone. 

Mr. ©. O. Mailloux, of New York, 
thought that it would be well to deter- 
mine the lowest frequency which could 
be used satisfactorily in lighting and 
adopt that. 

Mr. Stott stated that his company had 
carried out some tests at twenty-five 
cyeles, with four-watt incandescent lamps. 
These were thrown on alternately on 110- 
volt direet-current and alternating-cur- 
rent circuits, and they had had no com- 
plaints whatever, and are now operating 
30,000 incandescent lights at twenty-five 
cycles. 

Mr. Mershon said that in many cases 
the installing engineer was foreed to use 
that frequency for which apparatus was 
obtainable. He suggested the use of syn- 
chronous apparatus for improving the 
regulation of the line, a suggestion with 
which Mr. Lincoln did not agree. 

Dr. Perrine called attention to the 
Bay Counties’ Oakland transmission sys- 
tem, described recently by Mr. Baum, in 
which regulation was effected automat- 
ically. 

Mr. Blackwell’s paper, entitled “Star 
and Delta-Connection of Transformers,” 
in the absence of the author, was read by 
Mr. Mershon. 

Mr. J. S. Peck read a contribution to 
the discussion, entitled “Grounded and 
Ungrounded Transmission Circuits.” In 
this the effects of grounding one or more 
legs of a transformer were considered, 
and it was shown that under certain con- 
ditions an excessive voltage could exist 
between the secondaries or the secondary 
and the ground. An abstract of this con- 
tribution will be printed in an early issue 
of the ELECTRICAL REVIEW. 
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Mr. Hayward called attention to the 
advantage of using the delta-connection, 
which enables the system to operate under 
a short-circuit. When high voltages are 
reached it is well to ground the neutral. 

Mr. Gerry has obtained equal results 
with either delta or star-connection. The 
conditions indicated by Mr. Peck are not 
merely theoretical, but are very real. The 
advantage of the delta arrangement is 
that transformers can be cut in and cut 
out without interfering with the opera- 
tion of the system. 

Mr. P. N. Nunn, of Telluride, Col., 
also spoke of the real dangers pointed out 
by Mr. Peck, and stated that in one case 
he had seen an are jump eight feet. 
There is Jess trouble if all the lines break 


at once. He is using the star-connection 


with a grounded neutral. 

Mr. Thomas thought that the theoret- 
ical rise in voltage pointed out by Mr. 
Peck would not be reached, due to the 
change of inductance of the transformer. 

Mr. Peter Junkersfeld, of Chicago, 
spoke of the Edison system in that city, 
and suggested that much trouble might 
be avoided if the single-pole switch were 
abandoned for a three-pole switch. The 
advantages of being able to cut out one 
transformer from a line were not great 
when there were many transformers in 
service. For this reason his company had 
recently installed three-phase transforin- 
ers, 

Mr. Henry W. Fisher read his paper, 
entitled “Electrice Cables for High-Volt- 
age Service.” Mr. Philip Torchio, of 
New York, contributed a paper, entitled 
“The Operation and Maintenance of 
Iligh-Tension Underground Systems,” 
which was read by Mr. W. F. Wells. Mr. 
H. G. Stott read his paper, entitled “The 
Use of Automatic Means for Disconnect- 
ing Disabled Apparatus.” These papers 
have all been published in the ELECTRICAL 
REVIEW. 

A communication from Mr. W. G. 
Carlton, of Chicago, was read by Mr. 
Wells. Mr. Carlton described the Chi- 
cago system and called attention to the 
small damage done to high-tension cables 
when short-circuited. Mr. Wells him- 
self did not think that automatic devices 
were necessary, as the use of a sufficient 
number of instruments at the generating 
station would enable the operator to cut 

out a disabled line before serious trouble 
was caused at the station. 

Mr. W. C. H. Eglin, of Philadelphia, 
said that his system was using a high 
frequency, and that the company found a 
reverse-current circult-breaker necessary 
to prevent flashing over of the direct-cur- 
rent side of the rotarics. They were also 


using a speed-limit device, and foun 
necessary to limit the energy put int 
short-circuit. The cables were kept s 
arate at the receiving end, and they | 
no trouble in operation. 

Mr. Stott stated that his company w 
operating 120 miles of underground pa] 
eable at 11,000 volts, and had found 
all only one weak cable. Certain of t 
cables which became hot were found to 
heavy currents in the le 


carrying 
This trouble had been ove 


sheathing. 
come by sectioning the lead in tl 
sheathing. He did not think that a n 


verse-current circuit-breaker was of an 
value, and had found that in case of ace 
dent all the alternating-current breaker 
went out simultaneously. He then de 
seribed a deviee used abroad which pre 
vents this. 

Replying to questions, Mr. Fisher state 
that his company was conducting test: 
on the temperature rise of underground 
cables, but that data was not yet in shape 
for publication. If paper cables are 
maintained at 100 degrees centigrade, the 
paper becomes brittle. They have cables 
now operating and guaranteed for 22,000 
volts commercial service. 

Wednesday afternoon special — trolley 
cars were provided for those members 
who did not attend the afternoon session, 
which carried them on a visit of inspec- 
tion to the Canadian power develop- 
ments. -A trip was then made down the 
Niagara River on the Canadian side, re- 
turning by the Great Gorge route. In 
the evening an enjovable musical enter- 
tainment was given at the International 
Hotel. The ground was lighted’ with 
(Cooper Hewitt lamps. 

EXCURSION DAY, THURSDAY, JULY 2. 

The morning sesion was called to 
order at 9.30 by President Scott. Pro- 
fessor J. W. Esterline read a paper pre- 
pared by himself and Mr. C. E. Reid, en- 
titled “The Factors Which Affect the 
Energy Losses in Armature Cores.” This 
paper is a study of the effect of the core 
losses in armatures, as affected by the 
shape of the armature stamping and the 
number of field-poles. The results of 
these tests are shown graphically. An 
abstract of this paper will be published in 
a later issue of the ELECTRICAL REVIEW. 

This paper was discussed by Dr. W. E. 
Goldsborough, Professors S. F. Franklin 
and A. E. Kennelly and Mr. Leonard 
Wilson. 

Dr. Goldsborough read a paper, pre-` 
pared ‘by himself and Mr. P. E. Fansler, 
on “Central Station Economies,” which 
describes a test made of the generating 
station of the Union Traction Company 
of Indiana in the spring of 1902. The 
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oiler room contains Babcock & Wilcox 
oilers, chain grate stokers, and the en- 
rine room, three cross-compound con- 
lensing Corliss engines, each rated at 
000 horse-power, and each driving @ 
,000-kilowatt three-phase generator with 
otating fields. Tests show that the effi- 
iency of the boilers, expressed in terms 
f the total calorific power of the whole, 
s 79.6 per cent. Some interesting curves 
vere given, showing the distribution of 
oad between two pairs of engines when 
perating in parallel. The average effi- 
iency of the generating units—that is, 
he ratio of the generator output and in- 
licated horse-power—is nearly ninety per 
ent. The average coal consumption per 
ent indicated horse-power was 2.85 
wounds. The weight of water required to 
levelop an indicated horse-power varied 
rom 2.26 to 2.29 pounds. In approxi- 
nating the actual and water con- 
umption of engine and generators, 
he assumption was made that the 
uxiliaries required fifteen per cent 
f the steam generated. Replying to 
, question, Dr. Goldsborough stated 
hat the efficiency of the high-tension 
ransmission line was about seventy-four 
er cent, and that of the distributing line 
bout seventy-five per cent. This pro- 
oked a good deal of discussion, as many 
resent could not understand why such 
efinements in station design had been 
dopted, while a line having such poor 
ficiency was installed. Dr. Goldsborough 
tated in reply that the plans of the sta- 
ion contemplated an extension, and, 
-hen desirable, more copper could be 
dded to the line. It was suggested that 
Celvin’s law might be applied to this 
ine, but Mr. J. F. Kelly said that Kel- 
in’s law was only applicable when other 
hings were equal—that in many cases 
ther considerations determined the 
mount of copper to be used. 

A paper by Mr. Ralph L. Montague, 
ntitled “The Electrical Equipment of a 
‘old Dredge,” was read by Mr. M. H. 
‘erry, Jr. This described the types of 
nstallation which had been found satis- 
actory for the work of dredging, and the 
uthor stated that he did not suppose 
hat even one per cent of the dredging 
round in existence is at present being 
ined. The apparatus and process are 
oth in an experimental stage, and there 
; much chance for improvement, both 
lectrically and mechanically. 

Mr. Skinner commented on this use of 
iotors, stating that the service was very 
avere, as frequently the motors are 


alled. 
President Scott stated that it had been 
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intended to have Professor Elihu Thom- 
son outline a proposed electrical confer- 
ence in 1904. As Professor Thomson was 
absent, due to sickness in his family, he 
called upon Professor Kennelly, who ex- 
plained that a preliminary meeting of the 
Committee on Organization had been 
held, at which it was decided to hold a 
congress next year at the Louisiana Pur- 
chase Exposition, and that the govern- 
ment will be requested to extend invita- 
tions to other governments to send dele- 
gates. The scope and purpose of this con- 
gress had not been entered upon. 

Professor Henry S. Carhart, of Ann 
Arbor, Mich., read a paper entitled “The 
Legalized Standard of Electromotive 
Force.” In this he called attention to the 
doubt which exists concerning the correct 
value of the electromotive force of the 
Clark cell. The legal value in this 
country is 1.434 volts at fifteen degrees 
centigrade. A number of observers since 
this time have obtained values which 
point toward 1.433 as being the correct 
value. An absolute determination made 
bv Professor Carhart and Dr. Guthe had 
given a value of 1.4333, the last figure 
being in doubt. He is now having a more 
improved apparatus built, and will, with- 
in a few months, take up the work again, 
and also redetermine the electrochemical 
equivalent of silver. He has, however, 
made some comparative measurements of 
the Clark cell at fifteen degrees centi- 
grade and the cadmium cell, using the 
saturated cadmium sulphate solution at 
twenty degrees centigrade. Their results 
gave a ratio of 1.4067. Professor Car- 
hart then called attention to the case with 
which the cadmium cell can be con- 
structed and the advantages of this as a 
standard of electromotive force, and he 
recommended that the Institute appoint 
a committee to draw up specifications for 
the cadmium cell, and that steps be taken 
with a view to securing action by the 
government to adopt the cadmium cell as 
a standard, provided Mr. Weston would 
dedicate it to the public. It was ex- 
plained that this cell differs from the 
“Weston” cell, as in the latter the solu- 
tion is saturated only at four degrees 
centigrade. 

The discussion of this paper turned 
on the importance of the matter, and the 
resolutions were amended, providing that 
Professor Carhart’s paper be printed and 
distributed to scientific bodies both in 
this country and abroad, inviting com- 
ment. The resolutions were adopted, 
with the understanding that the com- 
mittee report to the Institute prior to the 
convening of the congress. It was sug- 
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gested that credit should be given to Mr. 
Weston by designating the standard as 
the “Weston” cell. 

Professor Kennelly made a statement 
in connection with the proposed congress, 
relating particularly to the desirability 
of adopting units of magnetomotive force 
and reluctance. He touched upon the un- 
fortunate existence of the two sets of 
units, the absolute and so-called “prac- 
tical.” It had been thought desirable to 
abandon the practical units, but it was 
now too late. It had also been suggested 
to use the same names for the absolute 
units, prefixing the syllables “ab” or “abs” 
before them (for instance, “abvolt,” “abs- 
ampere’). He pointed out that there are 
two sets of standards for engineering 
and for commercial work. The former 
should be international, and the latter 
may be local. It was thought also that it 
would be desirable to take up the ques- 
tion of a standard of light. 

Dr. Goldsborough moved that Dr. 
Kennelly’s paper be distributed with Pro- 
fessor Carhart’s. This was agreed to. 

Professor H. J. Ryan read a paper en- 
titled “The Cathode Ray Alternating- 
Current Wave Indicator,” which de- 
scribes the use of the cathode ray for 
tracing current and elecetromotive-force 
waves. This paper will be printed in an 
early issue of the ELECTRICAL REVIEW. 

The discussion of this paper pointed 
out the value of this apparatus in prac- 
tical work. On motion of Dr. Golds- 
borough, a vote of thanks was tendered 
to Professor Ryan for his painstaking 
work in developing an apparatus of such 
great value. 

A paper by Mr. A. W. K. Peirce, en- 
titled “Some Notes on Certain Under- 
ground Hoisting Problems on the 
Witwatersrand,” was read by title. 

President Scott made a reference to the 
proposed engineering building. Four of 
the five associations mentioned by Mr. 
Carnegie in his gift have accepted the 
gift, and have each appointed three mem- 
bers of a general committee to consider 
plans and means. This committee has 
appointed a subcommittee, one from each 
organization, and the American Society 
of Civil Engineers, which has not yet 
taken definite action, has been invited to 
appoint a member who will take part in 
the conferences, pending action by that 
society. 

Mr. J. G. White, on behalf of the Com- 
mittee on Resolutions, offered resolutions 
thanking Mayor Hancock for his kind 
welcome to the city of Niagara Falls; 
the Local Committee, for the delightful 
entertainments and excursions, which, the 
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members had enjoyed; the Convention 

Committee, for the excellent programme, 

and the companies who had so generously 

contributed to their entertainment. 

The meeting then adjourned, to meet 
the following morning in joint session 
with the Society for the Promotion of 
Engineering Education. 

Thursday afternoon special trolley cars 
left the terminal station of the Inter- 
national Railway Company at three 
o’clock, making a trip to the Tonawanda 
substation of the Niagara Falls Power 
Company. 

In the evening it had been planned to 
run special cars over the Great Gorge 
route, where the rapids would be illumi- 
nated by searchlights, but an unfortunate 
fire at a station on the road made the 
trip impossible. 

BUFFALO DAY, JULY 3, 1903. 

A joint meeting of the American In- 
stitute of Electrical Engineers and the 
Society for the Promotion of Engineer- 
ing Education was held at 9.30 A. M. 
This meeting was called to order by Presi- 
dent Scott, who introduced Professor 
Calvin M. Woodward, president of the 
society. 

A paper was read by Professor W. S. 
Franklin, of Bethlehem, Pa., entitled 
“The Teaching of Physics to Engineering 
Students.” The ultimate object of the 
teaching of physics to technical students 
is to lead the young man by a shortened 
route to that familiarity with physical 
things which is possessed by such a man 
as John Fritz. The shortening of the 
route which leads to this result depends 
upon the fact that the teacher of physics 
has to do largely with an epitome of real 
knowledge, and the primary object of 
physics is to develop in the young men’s 
minds a logical structure consisting of an 
aggregate of conceptions and theories. 
Professor Franklin criticised those meth- 
ods of teaching which apostrophize the 
wonders of Nature or which have the 
slightest speculative tendency. 

The discussion of this paper showed a 
general agreement with Professor Frank- 
lin’s ideas. It was pointed out by Pro- 
fessor Langsdorf, of St. Louis, that two 
methods should be recognized in labora- 
tory work. In the first an equation is 
given to the student, which he must verify 
by experiment. In the latter the experi- 
mental work must be carried out first, 
and from the results obtained the equa- 
tion for the curve must be deduced. In 
his opinion the latter method is the better. 

Mr. J. G. White, of New York, read 
a paper entitled “The Problems that Are 
Facing the Electrical Engineer of To- 
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day, and the Qualities of Mind and Char- 
acter Which Are Needed to Meet Them.” 
The qualities necessary in an engineer 
are originality, accuracy, quickness, thor- 
oughness, lucidity, tactfulness and hon- 
esty. Emphasis was laid upon the neces- 
sity for correct speech and good manners, 
and it was urged that English be taught 
throughout the entire engineering course. 
The engineer should also have the use of 
at least one other modern language, and 
a thorough training in mathematics. The 
education of an engineer really begins 
after graduation, and this should he 
recognized as it is in other professions. 
It is more important to be able to master 
thoroughly one subject than to know 
much about many things. The best 
training for an engineer would be 
a thorough, broad college course, 
followed by three years in a tech- 
nical school. Subjects for special at- 
tention would be English, arithmetic, 
particularly mental drill, algebra, physics, 
chemistry, electricity and magnetism, 
dynamo construction and ethics. Second- 
ary subjects would be Latin, French, sur- 
veying and electrochemistry. Third 
should come Spanish or German and 
geology, and fourth, botany, zoology, 
logic, and mental and moral philosophy. 
He thought it necessary that the engi- 
neer should have some knowlege of busi- 
ness methods. 

Professor Jackson read the paper con- 
tributed by Mr. B. Gherardi, Jr., upon 
“The Proper Qualifications of Electrical 
Engineering School Graduates, from the 
Telephone Engineer’s Standpoint.” While 
telephone engineering is a specialty, there 
is no need for special training, though 
it is desirable, if time allows, that tele- 
phone problems be taken up. The tele 
phone engineer’s general training should 
be such as to enable him to solve any 
problem, and no attempts should be made 
to teach data, to the neglect of other 
matters. 

A paper by Mr. L. A. Osborne, upon 
“The Proper Qualifications of Electrical 
Engineering School Graduates, from the 
Manufacturer’s Standpoint,” was read by 
Mr. J. S. Peck. Mr. Osborne’s experi- 
ence had been that, while all the young 
men go through training for engineering, 
but few of them follow strictly engineer- 
ing work, and not more than one in ten 
is fitted to take up this work successfully. 
On the other hand, there is a tendency of 
modern industries to demand technical 
training of men in its commercial de- 
partinents. 

In the discussion of these papers Dr. 
Goldsborough was not prepared to admit 


all that the practical men had said, ¢ 
questioned whether they knew the c 
ditions under which these courses w 
Jaid out. 

Professors A. F. Ganz, F. C. Caldw 
and others spoke of the great difficu 
in laying out a satisfactory techni 
course, and the limited time, and sa 


` that suggestions as to what could be Ic 


out wilhout loss in efficiency would | 
of much assistance. 

Professor C. F. Allen made the pon 
that the colleges were not turning ot 
trained engineers, and that the youn 
man must be given a chance to get som 
experience. 

Professor Henry S. Carhart though 
that differentiation should come in prac 
tice, and not in the schools, and that th 
principles should be taught in connectio1 
with the laboratory to give them points 
The object should be to make an engi 


neer, not a specialist. 

Professor D. C. Jackson read a paper 
entitled “Typical Electrical Engineering 
Courses.” Students have little power of 
thinking accurately, but the fault can not 
be laid on the secondary schools. The 
old method of training was better than 
the new, as it was thorough. An engi- 
‘neering course should include English, 
mathematics, drawing, chemistry, physics 
and mechanics, and then other things 
might be added to these. He criticised 
sharply superficial descriptive courses. 
The principles should be taught through- 
out, and it is Necessary for the director 
of the technical course to be thoroughly 
familiar with proper pedagogical methods. 

Mr. E. H. Mullin, of New York city, 
read a paper entitled “Training an Artist 
in the Forces of Nature.” This pointed 
out some of the defects of technical edu- 
cation in the present day, and in answer 
to the question “How may the average 
man be trained for his profession?” Mr. 
Mullin said that we should teach meth- 
ods, instill principles, and lay deep and 
sure the foundation of elementary knowl- 
edge, trusting the future to take care of 
itself. We have therefore two correlated 
branches of education to consider—ealu- 
cation as an art, and education as a 
science. Education as an art involves per- 
fect familiarity with a larger or smaller 
number of facts. We have to exercise 
the faculty of memory, and this memory 
must be clear and accurate. Having ob- 
tained the outlines through education as 
an art, the property of education is not 
to use them as we have been taught, but 
to apply them to new problems. Not 
only, therefore, is memory needed, but 
imagination, 

Mr. T. J. Johnston read a paper en- 
titled “Engineering English.” ln this 
Mr. Johnston criticised sharply the poor 
and often bad English found in technical 
writings, and made a strong plea for more 


t0 


atiention to the teaching of English in 
technical schools. 

President Woodward expressed the 
pleasure that the Society for the Pro- 
motion of Engineering Education had 
had in holding a joint session with the 
American Institute of Electrical Engi- 
neers, to which President Scott replied 
that the pleasure was mutual. 

On Friday afternoon, July 3, special 
trolley cars were provided for a trip to 
Buffalo, where visits of inspection were 
made at the terminal house of the Niagara- 
Buffalo Transmission Company, the sub- 
station of the Buffalo General Elec- 
trie Company and the substation of 
the Buffalo Railway Company, all 
əperated by Niagara power. Visits 
were also made to the central exchange of 
the Bell Telephone Company. For this 
run some of the new high-speed electric 
vars were provided, which can run at a 
peed of sixty miles an hour. 

The convention was then declared ad- 
journed. 


Among those present at the convention 
vere the following: C. F. Scott, Pitts- 
wurg, Pa.; R. W. Pope, New York; George 
", Sever, New York; E. H. Mullin, New 
York; W. S. Barstow, New York; H. W. 
Buck, Niagara Falls, N. Y.; deL. Ran- 
cine, Niagara Falls; E. G. Acheson, 
Niagara Falls; B. J. Arnold, Chicago, 
ll.; R. B. Owens, Montreal; C. J. Field, 
Brooklyn, N. Y.; Dr. W. E. Goldsbor- 
ugh, St. Louis, Mo.; G. A. Hamilton, 
tlizabeth, N. J.; Carl Hering, Philadel- 
hia, Pa.; William R. C. Corson, Hart- 
ord, Ct.; William Hand Browne, Jr., 
\ew York; D. B. Rushmore, Pittsfield, 
Mass., W. L. Waters, Milwaukee, Wis. ; 
V. J. Jenks, New York; Elmer A. 
Sperry, Cleveland, Ohio; John F. Kelly. 
Pittsfield, Mass.; William J. Hammer, 
vew York; William H. Wiley, New York; 
I. H. Gerry, Jr., Helena, Mont. ; Charles 
3. Bradley, New York; George W. Daven- 
ort, Winchester, Mass.: Charles R. 
Iuntlev, Buffalo, N. Y.; J. G. White, 
vew York; A. J. Wurts, Pittsburg, Pa. ; 
t. E. Cox, Niagara Falls; George Urban, 
r., Buffalo, N. Y.; R. F. Hayward, Salt 
ake City, Utah; William C. Woodward, 
Providence, R. I.; B. Abry, Pittsburg: 
\. H. Armstrong, Schenectady, N. Y.: 
rano S. Dunn, Ampere, N. J.; W. L. R. 
Sminet, Schenectady, N. Y.; Cary T. 
[utchinson, New York; P. M. Lincoln, 
ittshurg, Pa.; Francis B. Crocker, New 
York; A. E. Kennelly, Cambridge, Mass. ; 
“O E. Skinner, Pittsburg, Pa.; Calvert 
‘ownley, New York; Calvin M. Wood- 
vard, St. Louis, Mo.; H. A. Storrs, 
enver, Col.; Joseph W. Richards, Beth- 
ehem, Pa.; F. A. C. Perrine, Pittsfield, 
Tass.; C. A. Waldo, La Favette, Ind. ; 
\rthur N. Talbot, Urbana, Ill.; W. D. 
Veaver, New York; Frank G. Bolles, 
‘eveland, Ohio; D. B. Dean, Cleveland, 
Mhio; Henry S. Carhart, Ann Arbor, 
lich.; Edwin R. Weeks, Kansas City, 
Io.: Louis A. Ferguson, Chicago, IIl.; 
ra O. Baker, Champaign, Il; A. A. 
‘nndson, New York; F. L. Hutchinson, 
{ilwaukee, Wis. 
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THE PACIFIC CABLE. 


PRESIDENT ROOSEVELT SENDS FIRST MES- 
SAGE TO GOVERNOR TAFT, MANILA, 
P. L., JULY 4. 


Due to the energy and enterprise of Mr. 
Clarence H. Mackay, president of the Com- 
mercial Pacifie Cable Company, and his 
associates, the cable joining San Francisco 
with Manila was completed and a mes- 
sage sent on July 4, the anniversary of 
the Declaration of Independence. Mr. 
Mackay’s father, the late John W. 
Mackay, was the originator of the idea of 
the Pacifie cable, and to him and his son 
the credit of this great enterprise is due. 

The Commercial Pacifie Cable Com- 
pany was incorporated under the laws of 
New York on September 23, 1901, its 
charter authorizing it to lay and operate 
a submarine cable from California to 
the Philippine Islands by way of the 
Hawaiian Islands. 

A series of soundings that had been 
made under the direction of the Navy De- 
partment, when it was thought that. there 
was a possibility of the government con- 
structing the cable, was placed at the dis- 
posal of Mr. Mackay’s company. These 
recommended the route from San Fran- 
cisco to the Hawaiian Islands, thence to 
Midway Island, Island of Guam and the 
Philippines. This route had four great 
sound stretches of 2,276, 1,254, 2.539 
and 1.490 miles. | 

During the latter part of 1901, the late 
John W. Mackay made an offer to the 
government to lay a cable across the 
Pacific, without subsidy or guarantee of 
any kind and solely as a private enter- 
prise. The Commercial Pacific Cable 
Company had meanwhile been incorpo- 
rated and the contract for the first sec- 
tion of the cable, from San Francisco to 
Honolulu, awarded. This was to the 
India Rubber and Gutta Percha Works 
Company, of London, England. The 
cableship Silvertown with the first section 
of the cable, consisting of 2.413 nautical 
miles, on board, left the English coast ou 
September 23, 1902, arriving at San 
Francisco on December 4. The shore 
ends of the cable were manufactured at 
the New Jersey works of the Okonite 
Company, Limited, of New York, and 
laid by the experts of that company at 
San Francisco, Jonolulu, Manila and 
other points. 

On December 15 the Silvertown left 
for Honolulu, arriving there on De- 
cember 26. Meanwhile, on November 
2%, the steamship Ventura, with two 
cable hands and two splicers, under 
the direction of Mr. L. G. Martin. 
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had left with the shore end, which was to 
he laid at Honolulu. By December 19. 
the cables were in from the offices to the 
cable-house and the splicing completed on 
December 22. The arrival of the cable- 
ship at Honolulu on December 26 was the 
occasion of great excitement and enthusi- 
asm. On Sunday, December 27, the heavy 
shore end was laid, and on the morning 
of December 29 the ship buoyed this end 


up and went down to the deep-sea buoy. 
Owing to heavy weather, the shore end 
was not picked up and spliced on to the 
decp-sea end until January 1, and at 4 
P. M. the cableship told Honolulu that 
the final splice was about to be com- 
menced and to call San Francisco at nine 
o'clock. 

A separate contract had been awarded 
to the Telegraph Construction and Main- 
tenance Company for the remaining sec- 
tions of the eable from Honolulu to Mid- 
way, Guam and the Philippines. On 
April 9 last, the cableships Colonia and 
Anglia left London with more than 6,000 
miles of cable in their tanks. The 
Angha arrived at Manila on May 22, and 
having Janded the shore end on May 24, 
paid out cable through St. Bernardino 
Strait and on toward Guam. She ar- 
rived at Guam on June 4. The Colonia 
had proceeded direct to Guam, where she 
arrived on May 27, arriving at Midway 
on June 19, when communication be- 
tween Midway and Guam was established. 
This left only the small section between 
Midway and Honolulu to be laid to com- 
plete the system. On the arrival of the 
Colonia at Midway, the Anglia proceeded 
from Midway to Honolulu, 

As President Roosevelt is spending the 
summer at Oyster Bay, L. I., temporary 
headquarters had been established in one 
of the local village business houses. Mr. 
G. H. Usher, superintendent of the 
Postal Telegraph-Cable Company, was 1n 
charge of preparations for receiving the 
first’ message. 

At twelve minutes past eleven o’clock 
President Roosevelt sent the following 
message to Governor Taft: 


To Governor Taft, 
Manila. 

I open the American Pacific Cable with 
greetings to vou and the people of the 
Philippines. THEODORE ROOSEVELT. 

This message was immediately followed 
hy a congratulatory note to Mr. Mackay 
as follows: 

To Mr. Clarence H. Mackay, 
President Pacifie Cable Company. 

Congratulations and success to the 
Pacifie cable which the genius of your 
lamented father and your own enterprise 
made possible, 

THEODORE ROOSEVELT. 

These messages were followed by 4 
number of congratulatory, official an 
ordinary despatches. 

A section from Manila to Hong Kong 
is a part of the company’s contract. This 
will be completed in the same manner 
and with the same rapidity asthe section 
already finished. 
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A British Light Railway System. 


N interesting system of tramways or 
light railways has recently been 
completed in the south of England, 

serving a purely country district. It is an 
addition to the very few examples we 
have here of electric trolley lines 
running on private as well as public 
roads and its electrical equipment is of 
more than ordinary interest. In a sense 
the line may be stated to be an actual 


> 


a 


VIEW OF SUBSTATION, HAMPSHIRE LIGHT RAILWAYS SYSTEM. 


By Our Special Correspondent. 


operation of the line is purchased from 
the Portsmouth Corporation, and the 
manner in which the joint arrangement 
has been carried out suggests that other 
country districts might be effectively 
linked up with town tramways, even 
when the two systems are operated by 
different authorities, 

The commercial prospects of the line 
are excellent, and though in a sense it 


is practically divided into three sectio: 
owing to the different forms of cc 
struction rendered necessary by t 
nature of the country. 

Section No. 1 from the junction wi 
the Portsmouth Corporation Tramwa: 
to the top of Portsdown hill, is abo 
one mile in length. This sectio 
presents all the features of ordinary rai 
way construction, the line being take 


extension of the Portsmouth municipal 
tramway system which was compkted 
some months ago. It is owned by the 
Hampshire Light Railways Company, 
and an agreement has been entered into 
by which the Portsmouth corporation 
has undertaken to run a certain number 
of cars over the lines owned by the com- 
pany. 

The necessary electrical energy for the 


will be mainly patronized by pleasure- 
seekers, there is little doubt that it will 
be ultimately largely used by residents 
who, however, largely opposed the 
scheme, together with the railway com- 
panies. 

The length of line is six miles from 
the terminus at Cosham to the terminus 
at Horndean, and is of single line con- 
struction with passing places. The track 


across country some distance back from 
the county road, but parallel to it. 
There are three bridges in this section, 
one over the London & South Western 
Railway Company’s line at Cosham, and 
two others over roads crossing the line 
of the track. About three-quarters of a 
mile of the track is carried on embank- 
ments, and the remaining one-quarter is 
carried through cuttings. The rails are laid 


2 


n longitudinal concrete sleepers eight- 
on inches wide by twelve inches deep, 
nd are kept to gauge by tie-bars spaced 
bout every seven feet, the whole being 
allasted up to the level of the rail-table. 
‘his construction is general for this 
ection, except in places where the depth 
f the filling is considerable. In these 
nstances the rails are supported on 
imber framing, the uprights of which 
xtend right through the filling to a sub- 
tantial concrete foundation. This form 
f construction being adopted to ensure 
he stability of the track should the fill-. 
ng material settle at any time. 


P 
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RAILWAYS. 


Section No. 2 from the junction with 
setion No. 1 at the top of Portsdown 
ill, through the village of Purbrook to 
Vaterlooville, is a distance of about two 
nd one-half miles. This portion of the 
ne is laid on the county road, and the 
yrm of construction is that of ordinary 
‘eet tramway, that is, a foundation of 
x inches of concrete extending over the 
hole width of the track; the rails being 
id on this foundation, and the whole 
‘amway area paved with six-inch granite 
ts. 

Section No. 3 from the junction with 
ction No. 2 at Waterlooville to 
ie terminus at Horndean is about two 
ad one-half miles in length. This por- 
on of the line is laid on the waste 
‘ound at the side of the county road, 
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the construction of the track being 
exactly similar to that of section No. 2, 
that is, the rails are laid on the longi- 
tudinal concrete sleepers, and the whole 
being ballasted up to rail-table level. 
The rails used are of the ordinary 
grooved tramrail type, weighing ninety- 
six pounds to the yard, and are laid in 
lengths of forty-five feet with a pev- 
centage of shorter lengths to avoid cut- 
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the roadway is particularly wide the 
span wire system is in vogue. 

The type of brackets for light railway 
work, although plain in construction, is 
quite sightly, and particularly strong. 
The tie-rod supporting the bracket is 
held by a substantial malleable iron 
clamp on the top of the pole, the other 
end being attached to a combination flex- 
ible suspension bracket, and securely 


Moror-GENERATOR SETs, PorTsmMOuTAH Power-[lousEe, HAMPsHIRE Licgut RAILWAYS. 


ting rails in the construction of the 
loops. 

The overhead construction is some- 
what unique, combining a special form 


of construction for light railway work» 
bases. ' 


with the ordinary form of 


turned over the outside of the pipe, thus 
ensuring absolute rigidity for the bracket. 

The trolley line is as usual divided 
into one-half-mile sections, a feeder pillar 
being erected at each place, having in 
addition to the usual four line switches a 


EXTENSION OF SWITCHBOARD AT Marin Power-House, HAMPSHIRE LigHT RAILWAYS. 


brackets, etc., for those parts of the line 
going through towns and villages. The 
system adopted is centre-running, the 
trolley wire which is No. 00 B. & S. 
gauge being in duplicate and carried 
over the centre of the track. Where 
double track exists centre-pole con- 
struction is adopted, and where the track 
is single, side poles with brackets are 
used, and on some parts of the line where 


sufficient number of main switches to 
allow the main cables to be disconnect 
for making a loop test in case of break- 
down. 

The switches are mounted on marble 
panels, the holes being substantially 
bushed with ebonite and fitted in cast- 
iron pillars with water-tight doors. The 
trolley wire is supported by gun-meta 
hangers throughout. The insulation of 
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the bolts supporting the wire being of 
«pecially moulded mica and capable of 
standing particularly high mechanical 
and electrical stresses. The ears are also 
made of a specially tough quality of gun- 
metal, varying in lengths from fifteen 
inches to twenty-four inches to suit the 
conditions of the work. 

As the end of the line is a considerable 

distance from the Portsmouth power- 
house, the system necessarily called for 
transmission of energy at a high pres- 
sure. 
The system of transmission is a three- 
phase one, three-phase motor-generators 
being at the tramway power-house in 
Portsmouth, whence current is transmit- 
ted at 6,000 volts to a substation about 
midway along the line. 

There are two motor-generator sets 
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wound on removable spools which are 
kept in position by a pole-shoe which also 
serves the purpose of properly distribut- 
ing the magnetic flux. 
The alternatingcurrent generator 
having, as already stated, a capacity of 
250 kilowatts when supplying current at 
5,500 volts, is of the revolving field type, 
with external stationary armature. The 
stator consists of laminated segments, 
built up into a cast-iron frame, and 
special provision is made to give ample 
ventilation. The windings are carried in 
slots and connected up in star fashion. 
The field magnets, consisting of laminated 
steel, are carried on the revolving hub, 
which is itself keyed to the shaft. 
Exciting current is led into the field 
magnet coils by means of two brass slip- 
rings, cach slip-ring being provided with 


The switchboard at the substation c 
sists of eight panels, the details of c 
struction being similar to the board at 
power-house. The input panel and i 
motor panels deal with current at 5,( 
volts, and are arranged so that no | 
connections are accessible from the fr 
of the board. They are provided w 
the usual ammeters and the necesse 
fuses and switches. The genera 
panels, which deal with the current i 
the overhead line, are provided with t 
usual equipment. There are, in additic 
two feeder panels, and the ordina 
board of trade panel. 

The current is carried by a special 
constructed three-core cable to the su 
station; the sectional area of each co 
ductor in this cable is 0.05 square inc 
and has a conductivity of over ninet: 
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which have been erected in the tramway 
works, each consisting of a four-pole 
direct-current shunt-wound motor, direct- 
coupled to an eight-pole three-phase 
alternator, carried on the same bed-plate. 
The motor derives its supply from the 
tramway bus-bars, and in consequence 
runs at 550 volts, and the output of each 


machine at 375 revolutions per minute . 


is, on the alternating-current side, 250 
kilowatts. The motor closely follows the 
standard practice adopted by Messrs. 
Dick, Kerr & Company, which have car- 
ried out the complete contract in their 
direct-current machinery. The armature 
is of the tramway slotted type; the wind- 
Ings being carried in slots. The armature 
core, which is built up of laminated discs, 
Is carried on a cast-iron spider which is 
firmly keyed to the shaft, and the special 
construction of the spider permite of 
ample ventilation to the armature coils. 
The field yoke is of cast iron, the field 
magnets being built up of laminations 
and cast into the frame. The coils are 


copper gauze brushes. The excitation of 
the fields of the alternator is obtained from 
a direct-current shunt-wound. generator, 
which is coupled direct to the main shaft 
and carried fwside one of the outer 
bearings. The details of the substation 
nrachinery are exactly in accord with the 
machinery at the main power-house. 
The switchboard at the main power- 


‘house is connected to the already existing 


tramway switchboard, and is made up of 
five panels, carried on wrought-iron 
frames. On the motor panels are auto- 
matic circuit-breaker and illuminated 
dial ammeter, the necessary switches, 
motor starter and field rheostat. The 
generator panels, of which there are two, 
are provided with the necessary fuses and 
switches, field rheostat, field breaking 
switches and resistances, and synchro- 
nizing apparatus. The fifth panel is for 
the feeders, and controls the entire out- 
put of the motor-generator sets, and is 
provided with three high-tension fuses, one 
high-tension switch and Kelvin ammeter. 


eight per cent according to Matthieson’s 
standard. The cable is lead sheathed and 
under this lead sheathing is bound a 
copper earthing strip. The thickness of 
the dielectric between the cores is 0.1875 
inch and between the core and the cable 
and the cable earthing strip 1.875 inches. 

The insulation material used on the 
cables is specially impregnated paper, 
and so high is the insulation qualities of 
this that these cables which are in 
duplicate have stood an alternating 
electromotive ‘orce of 20,000 volts for 
fifteen minutes without the slightest de- 
fect becoming apparent. 

From the substation a continuous cur- 
rent is taken to different parts of the 
line to cables of 0.5 and 0.25 square inch 
capacity, the whole of the cables being 
laid on the solid system. Thanks are due 
to Messrs. Dick, Kerr & Company for the 
material and illustrations contained in 
the above description. A. W. 

London, June 27. 
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I—INTRODUCTION. 


The engineer ordinarily approaches 
he study of the synchronous converter 
‘ith ready-made knowledge of the direct- 
urrent dynamo and of the alternating- 
urrent dynamo, The result is that the 
ction of the synchronous converter is 
sually described in terms of the activi- 
ies of the synchronous alternating-cur- 
ent motor and the direct-current gen- 
rator, and the theory of the synchro- 
ous converter is usually developed in 
arms of those notions which apply pri- 
arily to the synchronous alternating- 
urrent motor on the one hand and to 
he direct-current generator on the other. 
s a matter of fact, the external elec- 
rical relations of the synchronous con- 
erter may be completely represented by 
his method of attack. When, however, 
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the synchronous converter itself—its in- 
ternal activities, as it were—is the object 
of study, the notions of the synchronous 
alternating-current motor and of the 
direct-current generator do not suffice. 
There are certain elements of behavior 
of the synchronous converter which are 
foreign both to the synchronous alternat- 
ing-current motor and to the direct-cur- 
rent generator; to examine into these 
elements we must attend to the actual 
physical activities of the synchronous 
converter without regard to the mathe- 
matical analysis of these activities into 
their more or less fictitious and unreal 
component parts, namely, synchronous 
motor activities and direct-current gen- 
erator activities. I give in a subsequent 
section of this paper a statement of the 
criterion which enables one to judge of 
the physical reality or unreality of the 
component parts into which a physical 
aggregate is resolved by mathematical 
analysis, and it suffices here to state that 
this criterion shows the physical un- 
reality of synchronous motor activity and 
direct-current generator activity as com- 
ponent parts of the activity of the syn- 
chronous converter. 


II —THE SYNCHRONOUS CONVERTER COM- 
PARED WITH THE AUTOTRANS- 
FORMER. STATEMENT OF OBJECT OF 
TIIIS PAPER. 


Let b Fig. 1 represent one of the di- 
rect-current brushes of a two-ring con- 
verter. Let this brush be chosen as the 
zero or reference point of potential, and 
let a represent the other direct-current 
brush. Let r be the position of the alter- 
nating-current tap at a given instant. 
This tap r is at a potential which is be- 
tween the potentials of b and a. Let i 
be the instantaneous value of the alter- 
nating current entering at r. A portion, 
A, of this current i flows up hill, as it 
were, from r to a, receiving energy be- 
cause of assistance due to the induced 
electromotive forces in the windings be- 
tween r and a. Another portion, B, of 
the current i flows down hill from r to b, 
giving up energy because it is opposed by 
induced electromotive forces in the wind- 
ings between r and b. 

The energy received by the current A 
as it is boosted up from r to a is in gen- 
eral equal to the energy which is deliv- 
ered by the current B which flows down 
from r to b. 

Let b, Fig. 2, represent one of the 
service mains to which alternating cur- 
rent is supplied by an autotransformer. 
Let this main be chosen as the zero or 
reference point of potential, and let a 
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represent the other service main. Let 
r and r be the two supply mains. The 
main r is at a given instant at a potential 
which is between the potentials of b and 
a, and the current 1, which enters at r 
at the given instant divides into two parts, 
A and B. The portion A flows up hill, 
as it were, to a, receiving energy because 
of assistance due to the induced electro- 
motive forces in the windings between r 
and a. The other portion, B, flows down 
hill, from r to b, giving up energy be- 
cause it is opposed by induced electro- 
motive forces in the windings between 
r and b. 

The energy received by the current A 
as it is boosted up from r to a is equal 
to the energy which is delivered by the 
current B which flows down from r to b. 

In the autotransformer a definite por- 
tion of the energy which is transferred 
from the supply mains to the service 
mains is transferred by virtue of the con- 
ductive connections between supply mains 
and service mains through the windings 
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of the transformer. In the synchronous 
converter, also, a definite portion of the 
energy which is transferred from the 
supply mains to the service mains 18 
transferred by virtue of the conductive 
connections through the armature wind- 
ings of the converter. 

In the autotransformer a definite por- 
tion of the energy which is transferred 
from the supply mains to the service 
mains is transferred by being inductively 
transformed from winding B, Fig. 2 
which acts as a primary coil, to winding 
A, which acts as a secondary coil. In the 
synchronous converter a definite portion 
of the energy which is transferred from 
the supply mains to the service mains, 
is transferred by being inductively trans- 
formed from the portion B, Fig. 1, of 
the armature winding, which at the given 
instant acts as a motor, to the portion 
A of the armature winding, which at the 
given instant acts as a generator. 

The object of this paper is to deter- 
mine, of the total energy which flows 
through a synchronous converter, the 
fractional. part ;which.1s conductively 
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transferred from supply mains to service 
mains, and the fractional part which is 
inductively transformed. In case of the 
two-ring converter, the inductively trans- 
formed energy consists of two distinct 
parts, namely, (a) the energy which is 
transformed by simultaneous and bal- 
anced generator-motor action, and (b) 
the energy which is transformed by suc- 
cessive and unbalanced generator-motor 
action. These parts will be more fully 
discussed when we consider the problem 
of the two-ring converter. 


III—THE MANY-RING CONVERTER. 


Fig. 3 represents one side of a two- 
pole, many-ring converter. F is the 
electromotive force between the direct- 
current brushes a and b, I is the direct 
current entering at a and leaving at b, i 
is the current in the armature wires, at 
a point on the armature which is at 
angular distance 8 from brush a, and d i 
is the value of the alternating current 
flowing out of all the collecting rings 
connected to commutator bars in the 
angular element ¢ B at the instant that 
these bars are at angular distance 8 from 
brush a. The arrows represent the direc- 


tions in which the various electromotive ` 


forces and currents are considered as 
positive. 

We shall assume here, as also in the 
discussion of the twu-ring, the three-ring 
and the four-ring converters, that the 
converter receives alternating currents ut 
unity power-factor, that alternating elec- 
tromotive forces and currents are har- 
monic, and that the losses of energy in 
the converter are negligible. 

Before proceeding to the consideration 
of energy transformations, it is necessary 
to determine the distribution of current 
in the armature for given direct-current 
output. From the above assumptions, 
we have: ; 
di=—AcosB.dB (1) 


in which A is an undetermined constant. 
Integrating this equation we have 


i=—AsinB+K (2) 


in which K is another undetermined 
constant. These constants A and K are 
determined by the following two condi- 
trons: 1. The generator and motor 
activities are at each instant balaneed 
in the many-ring converter. 2. The 
alternating-current input of power is 
equal to the direct-current output of 
power. In order to formulate these two 
conditions it is necessary to find an ex- 
pression for the generator (or motor) 
action in the element dB. Let de be 
the induced electromotive force in the 
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element d 8. Then it is easily shown on 
the basis of the above assumptions that 
de=t+Esin£B.dB (3) 
Let d G be the generator action in 
watts (motor action if negative) in the 
element d 8B. ThendG =7.de, or 


da=— EA sing. d p+ 


EK. . j 
=~ sin B.dB (4) 


The first condition above mentioned 
requires that the integral of d G from 
B = 0 to 8 = vx shall be equal.to zero. 


That is: 
f—Asin'?B.d8+Ksing.dp=0 
“0 (5) 


which gives 


rA og 
-—-- — 2) K = 0 (6) 
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The alternating current intake of 


power in the half armature is 


g 
4 Ef — cos B) di 
0 


and the direct-current output of power 
in the half armature is 

$ EI 
and these are equal, so that, using the 
value of d i from equation (1), we have 


I — fA co 8 .dB—AcosB.dB =0 
0 (7) 
which gives 
I— rA 
a e (8) 
Equations (6) and (8) determine the 
values of A and K, giving 


-2I 

sae (9) 
I 

n= (10) 


Using these values of A and K in equa- 
tion (2) we have 


=e 
Il 

20 | = 
| 


= sin B (11) 


It is worthy of note that the proble 
of the determination of armature cu 
rents in a synchronous converter is o) 
which is properly based in every case c 
energy considerations, as in the above di 
cussion. 

We are now prepared to discuss th 
problem of energy transformations in th 
many-ring converter. Since the tota 
generator action which is taking place a 
each instant in the many-ring converte 
is equal to the total motor action, there 
fore the inductively transformed powcı 
is equal to the total generator action (o1 
to the total motor action). That is: the 
inductively transformed powcr, P, is equal 
to the integral of (4) over those portions 
of the armature where d G is positive. 
Now d G is positive where i is positive, 
since d e is everywhere positive, and from 
equation (11) we find that i is negative 
from B = 0 to B = 51° .7%5, positive from 
B= 51° .75 to B = 128° .25, and nega- 
tive from B = 128° .25 to B = 18v°. 
Therefore, attending to one-half of the 
armature and multiplying the result by 
two, we have: 


B = 128°.25 
P = EI = sin’ g. d B+ 
¢sinB.dB 
B = 51°.75 (12) 
which gives 
P = 0.1153 EI (13) 


That is, 1114 per cent of the energy 
which flows through a many-ring con- 
verter is inductively transformed and 
S814 per cent is conductively transferred 
from fhe alternating-current supply 
mains to the direct-current service mains. 

Remarks—The activities of the two- 
ring, three-ring and four-ring converters 
are much more complicated than those of 
the many-ring converter. The wide sep- 
aration of the alternating-current taps in 
the few-ring converter introduces pulsa- 
tions in value of current and power in the 
various windings, as they pass a given 
point, so that in considering the internal 
actions of the few-ring converter, every- 
thing must be expressed as a function of 
time; and in the summation of generator 
and motor actions time integrations are 
involved. 

IV—THE TWO-RING CONVERTER. 


Fig. 4 represents one side of the arma- 
ture of a two-pole two-ring converter F 
is one of the alternating-current taps, a 
and b are the direct-current brushes, E 
is the electromotive force between direct- 
current brushes, I is the direct current 
flowing in at a and out at ò, and i and 
i, are the values of the currents jn the 
armature parts as shown at instant t. 


‘he arrows show the directions in which 
1e various electromotive forces and cur- 
ents are considered as positive. 

The algebraic expressions for i, and 
are determined fundamentally by the 
ume consideration of energy relations as 


n case of the many-ring converter. The 
xpressions are: 
= 4 I + I cos w £ 
(14) 
t, =ł4IĮI—I COS w É 


Furthermore, 


‘lectromotive force between aand r 
= $ E (1 —coswf) 


15 
‘lectromotive force between r and b | a 
= 4 E (1 + cosw t£) 

Let A be the generator action (motor 
ction when negative), in watts between 
, and r; and let B be the generator action 
motor action when negative), between r 
nd b. Then 


= } EI (4 + 4coswt—cos*wt) (16) 
3 = 4 EI (4 — § cos w £ — co! w t) (17) 


In case of the two-ring converter, the 
otal generator action does not balance 
he total motor action at each instant and 
ve must distinguish two parts in the in- 
luctively transformed power, namely, the 
yower P which is transformed by simul- 
aneous and balanced generator and mo- 
or action, and the power Q, which is first 
onverted into kinetic energy as the arma- 
ure is accelerated and afterward con- 
erted back into electrical energy as the 
irmature is retarded. 

The power P/2 (the division by two is 
yn account of our considering one-half 
nly of the armature) is equal to the in- 
eoral of A during the time that A is 
yositive, B negative, and A numerically 
ess than B; plus the integral of B during 
he time that B is positive, A negative 
ind B numerically less than A; minus 
che integral of A during the time that A 
s negative, B positive, and A numerically 
ess than B; minus the integral of B dur- 
ng the time that B is negative, A posi- 
tive, and B numerically less than A— 
these integrals being extended over half 
1 cycle, and the final result divided by the 
duration of half a cycle. The value of P 
30 found when divided by EI gives, of the 
total power which flows through the ma- 
shine, the fractional part which is induc- 


tively transformed without passing 
through the intermediate stage of kinetic 
energy. 


From equations (16) and (17) we find: 

1. Generator action in a r is less than 
motor action in r 6 from w £ = 0 to w t = 
ae 


2. Generator action a r is greater than 
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motor action r b from w t = 45° tow t = 
60°. 
3. Generator action takes place in both 
arand r b from w t = 60° tow t = 120°. 
4. Motor action in a r is less than gen- 


erator action in rb from wt = 120° to 


at= 13d°. 
5. Motor action in a r is greater than 


generator action in rd) from w £ = 135° 
to wt = 180°. 
Therefore, | 


45° 180° s 
pf aeri front 
T T T 

0 135° 
185° 60° 
2 
feet foe (18) 
120° 45° 


in which z is written for w £. 


P= 


The numerical evaluation of the in- 

tegrals in equation (18) gives: 
P 8 
w 0.09517 (19) 

That is, nine and one half per cent of 
the total energy which flows through a 
two-ring converter is inductively trans- 
formed by simultaneous and balanced 
generator and motor action. 

The power Q/2 (division by two is on 
account of considering one-half only of 
the armature) is found by taking the 
integral of A + B during the time that 
this sum is positive, namely, from w ¢ 
= 45° to w ¢ = 135°, and dividing the 
result by the duration of half a cycle. 
This gives 


135° 


ay (1 — 2 cos, z) d £ = 0.3183 
mT 
(20) 


R a 
El 


45° 

That is, 31.8 per cent of the energy 
which flows through a two-ring converter 
is inductively transformed by successive 
and unbalanced generator and motor ac- 
tion. 

From the above results, it follows that 
58.65 per cent of the energy which flows 
through a two-ring converter is trans- 
ferred from the alternating-current sup- 
ply mains to the direct-current service 
mains by virtue of the conductive connec- 
tions through the converter armature. 


V—THE THREE-RING CONVERTER. 


Fig. 5 shows one side of the armature 
of a two-pole three-ring converter, r’ and 
r” are two of the three alternating-current 
taps, a and b are the direct-current 
brushes, 7, i, and t, are the values of the 
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currents in the armature parts, as shown 
at instant t, E is the electromotive force 
between the direct-current brushes, and 
I is the steady current flowing in at a 
and out at b. The arrows show the direc- 
tion in which the various quantities are 
considered positive. 

The algebraic expressions for ¢,, t, and 
i, are 


I 4] E 

Pa aa OF a cc 
I 4] o 

ey eee ae — 30 

w= 2 3/5 cos (w £ — 30°) } (21) 
I 4] o 

= a- i wt + 90 

i i 34/3 cos (w t + ) 


For present purposes, we need consider 
only the generator and motor actions 
which occur in the three armature parts, 
a’, r'r” and r”b, during one-third of a 
cycle, namely, from w £ = O°to wf = 
120°. The integral of all the generator 
actions in these armature parts during 
this third of a cycle divided by the dura- 
tion of the third of a cycle, gives one- 
half of the inductively transformed power 
P: 

The electromotive forces involved are 
as follows: 
Electromotive force between a and r’ 

= 4 E (1 — cos w £) (22) 
Electromotive force between 7’ and 7” 
= n ' cos (w t — 30°) (23) 

This equation is available only from 
w ¿= 0 to w ¢ = 60°, since at the m- 
stant wt = 60°, r” coincides with 6 and 
after this instant a portion of the section 
r r” is in the half armature which is out 
of consideration. 

Electromotive force between r' and 6 
= } E (1 + cos w £) 

This equation is used only during the 
interval from w £ = 60° to wf = 120. 
Electromotive force between r” and 6 


SLE [ — cos (w t — 60°) | (25) 


Let A, B’, B” and C be the generator 
actions (motor actions when negative) 1 
the armature parts a r’, r’ 7”, 7 b and r i 
respectively at instant t. Then we have: 


(24) 


A = 4 E (1 — cos w t) alg (26) 

B= sae? cos (w £ — 30°) - te (27) 
2 

(28) 


B’ = 3 E (14 cos wf). i, 
C =48 | 1 — cos (o t — 60°) |i (29) 


; = 0 to 
Equation (27) applies from o» t ee 
w ¿ = 60°, and equation (28) applies 
w t = 60° to w £ = 120°. 


From equations (26)-to (29) we find: 


H 


etre 


4 is port ive from w 
4 ig negative from w 
120° 
B is negative all the 
it applies 
B' is negative from m 
19.5 
B’ is positive from w 
120° 
C is positive from o f 
Therefore 
10 5 


[rece 


F3 
Substituting the va 
‘tom equation (21) 
28) and (29), and 1 
of A, B” and C in 
integrating, we find: 
P = 0,23 
That is, 23.6 per. 
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A is positive from wot = 0 to w £ = 100°.5 
A is negative from w £ = 100°.5 to w t = 


rush 120° 
the steady current flowing in at; B' is negative all the time during which 
ut at b. The arrows show the jin. it applies 
n which the various quantities yp B” is negative from w t = 60° tow t = 
ered positive. 79°.5 
algebraic expressions for 1, i a B” is positive from w £ = 79°.5 to o t = 
120° 
I | oY, © is positive from w é = 0 to w £ = 60° 
a agar et) Therefore 
100°.5 
I 4] 
Ue a ae 3 3 
) Oe Ei 30) hi = A i 
| 4] i : 
ge Ue ea 120° 60° 
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ccur in the three armature pri 
"and r”b, during one-third o 
amely, from w ¢ = 0'to «/= 
‘he integral of all the genen 
in these armature parts dun 


Substituting the values of i, i, and i, 
from equation (21) in equations (26), 
(28) and (29), and the resulting values 
of A, B” and C in equation (30) and 
integrating, we find: 


1 of a cycle divided by the ùu es 
the third of a cycle, gives a ae P = 0.2358 EI (31) 
ye inductively transformed pir? Chat is, 23.6 per cent of the energy 

which flows through a three-ring con- 


verter is inductively transformed by 
simultaneous and balanced generator and 
motor action, and the remainder, 76.4 per 
cent, is transferred from the supply mains 
to service mains by virtue of the conduc- 
tive connections through the converter 
armature, 
VI—THE FOUR-RING CONVERTER. 


Fig. 6 shows one side of the armature 
of a two-pole four-ring converter, r’ and 
r” are two of the alternating-current taps, 
a and b the direct-current brushes, tt, 
and i, are the values of the currevts in 
ioa the armature parts, as shown at the in- 
se force between rand? i stant t, E is the electromotive force be- 
LEA 4 cos wl) (1 tween the direct-current brushes, and I 
ete nod only dui is the current flowing in at a and out at 
ition á ve s aw b. The arrows show the direction in which 
n ee ven r’ and) the various quantities are considered as 
ve force De ” positive. 

The algebraic expressions for t,» 1, and 
t, are as follows: 


ectromotive forces involve! 
tive force between a and r 

- 4 E (1 — cos of) (< 
tive force between rand r 

oe cos (wf — 30) z 

2 

uation is available only in 
y w £ = 60°, since at tte £ 
- 60°, 7” coincides with / a 
nstant a portion of the 8°" 
-he half armature which 8 ® 


f — COS (w t— 60°) j 
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In the present case we need only con- 
sider the generator and motor actions 
which occur in the half armature during 
a quarter of a cycle, namely, from w ¢ 
= 0 to w é = 90°. The integral of the 
generator actions in the three armature 
parts a r’, r’ r” and r” b during the speci- 
fied quarter of a cycle divided by the 
duration of a quarter cycle, gives one- 
half of the inductively transformed power 
F: 

Let A, B and C be the generator ac- 
tions (motor actions when negative) in 


7 ia 


qo mm wen 


oS 


Fie. 4. 


the armature parts a r’, r’ r” and r” b re- 
spectively at instant ¢. Then we have: 


A = ł4 E (1 — coso t). i (36) 
R= Js cos w £ — 45°). i, (37) 
C = 4 E (1 — sin o £). i, (38) 


Fro. 5. 


4 


and (38) and substituting the resultin 
values of A and C in equation (39) an 
integrating, we find 

P = 0.1285 EI 


That is, 12.9 per cent of the energy 
which flows through a four-ring converte) 
is inductively transformed by simul- 
taneous and balanced generator and motor 
action, and 87.1 per cent is conductively 
transferred from the supply mains to the 
service mains. 


(40 


VII—SUMMARY. 
ENERGY TRANSFORMATIONS IN THE SYNCHRONOUS 
CONVERTER. 
- k ‘ > + 
v 
z > 

& bou $ FE 36 D>; 
om a apn = n a5 ATs 
a | ageese | dgegts | ase 
ow SES = SRZ Sa wos 
© CbgSkS © aod CU 
he oS zs 2cagscs 258 
2 Sasasa | S25a3 Sag 
g SFE EE E= OSs 
a |e J| peg © 5 
á Au i | À 
2 81.83 9.517 58.65 
3 0 23.58 76.42 
4 0 12.85 87.15 

Infinite 0 11.53 88.47 


The calculation of these results de- 
manded a great deal of painstaking com- 
putation; in fact, an amount which is 
very unusual in problems of this kind. 
These computations were done chiefly by 
Professor William Esty, to whom the 
author wishes to express his thanks. 


VIII—ARMATURE REACTION OF THE MANY- 
RING CONVERTER AND ITS EFFECT IN 
DISTORTING THE ELECTROMOTIVE- 
FORCE CURVE OF THE MACHINE. 


Consider the distribution of the mag- 
netic field in the gap-space when the load 
on the converter is zero, and consider the 
distribution of field in the gap-space 
when the machine is delivering an amount 
of direct current I. Let f be the differ- 
ence in value of these two fields at a point 
at angular distance 8 from the direct-cur- 
rent brush a, Fig. 3. Let d f be the varia- 
tion of f in the element of angle d B. 
Let l be the magnetic length of the gap- 


“Br and O be the get I 
ne actions when negate) ` = C — =: cos (o ¢— 135°) space in centimetres, n the number of 
parts ar,? ad sent v2 From these equations we find armature conductors per centimetre of 
t instant i Then ¥° : si cack ee a ,, Als positive from wt = 0 to o £ = 90°, armature circumference, and let i be the 
ese ee (w #— 45°) $ (32) B is negative from w ¢ = 0 to wt = 90°, Current in the armature conductors at 
; Ci yei S — ano the element d 8. Then from the funda- 
: I I is positive from w £ = 0 to w £ = 90°, i l 
AE E. o mental relation between magnetomotive 
30) | ° 2 ana wa ie ae Therefore 
cos (o f= oa V2 ; force and current turns, we have: 
; (i Furthermore, rd r Axr 
+ COB @ t). b pes Electromotive force between a and 7’ P= w A.dz “fs EJ C.dz (39) z df = ETI ni. d B 
a} = 4$ E (1 — cos w t) (33) T = 
cos (v _ ot Electromotive force between r’ and r” 0 0 ae ifa trni dB (41) 
7) applies oe uae i < E cos (w £ — 45°) (34) in which z is written for w £. 10 7 
| equation (28) appl Electromotive force between 7” and 2 Substituting the values of i, and t. Substituting the value of i from equa- 
j= 120° eb = E (1 — sin w £) (35) from equations (32) in equations (36) tion (11) we have 
hs 29) we 
ons (26) to ( 


48 
2~Arnl 
ge PS 

SnI. 

For an BdB (42) 
Integrating 

_ArnIB , 8nIcosBP 

Pages egy ae a 


In which C is a constant to be de- 
termined. By symmetry of winding and 
symmetry of distribution of current in 
two halves of armature, the value of f 
when 8 = 0 must be equal and opposite 
to the value of f, when B = x. Applying 
this condition to equation (43) we find : 


mnt 
T (41) 
which substituted in equation (43) gives: 


J= (2? m B + 8 cos B — r?°) (45) 

This equation holds good on one side 
only of the armature. For expressing the 
values of f on the other side of the arma- 
ture, the angle 8 must be measured from 
the brush 8, Fig. 3. 

If the electromotive-force curve of the 
converter is determined by using an 
auxiliary concentrated winding of T turns 
of wire, then the amount by which the 


ordinate of the full load electromotive- - 


force curve exceeds the corresponding or- 
dinate of the zero load electromotive- 
force curve at the point 8 in volts is 

, 2LTval. 

a ger © 

(2 m B + 8 cos B— x) — 10° (46) 

in which L is the length of the armature 
in centimetres and v is the peripheral ve- 
locity of the armature in centimetres per 
second. 

If it is desired to cut away a layer of 
thickness x from the pole-face, so as to 
compensate for the armature reaction at 
full load, causing the machine to give 
the same eclectromotive-force curve at full 
load as it previously did at zero load, 
this may be done and the thickness v is 


a function of B. In fact 
ae A 
t=. l 


in which B is the field intensity in the 
gap-space at zero load. Therefore 


= ” i (22 B + 8 cos B— 7?) (47) 


IX—-THE CRITERION OF REALITY OF THE 
COMPONENT PARTS INTO WHICH A 
PHYSICAL AGGREGATE IS RESOLVED 
BY MATHEMATICAL ANALYSIS. 


In the derivation of an algebraic ex- 
pression for a determinate physical vari- 
able, two sets of conditions in general 
apply. 1. The condition or conditions 
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which must be satisfied always and every- 
where, that is throughout the interval of 
time and throughout the region of space 
over which the expression is to apply. 
These conditions are in most cases the 
requirements of the principle of the con- 
servation of energy. 2a. The condition 
or conditions which must be satisfied at 
the boundary of the region. 2b. The 
condition or conditions which must be 
satisfied at the beginning of the time. 
Conditions 1 we will call persistent con- 
ditions. Conditions 2a may be persistent. 

Consider as an example the problem 
of the vibration of an clastic string. The 
energy of the string is repeatedly trans- 
formed from kinetic to potential and back 
again, and the constancy of total energy 
is expressed by the well-known differ- 
ential equation: 


ËY Z p 
d Ë dx (a) 


ÑM A 


Fie. 6. 


which must be always and everywhere 


satisfied. 


At the ends of the string we have the. 


persistent conditions, 
r= 0 \ 
y = 0 when or i (4) 
les) 


Any motion of the string is possible 
which satisfies these persistent conditions. 
Suppose that at the instant £ = 0, the 
string is distorted into the shape repre- 
sented by the equation, 


y=f(-) (c) 


The solution of the problem is 


y = Asin ane + Basin tA. 
vce Oe 
+ C sin eat moos — (d) 


The various terms in this equation 
represent the component parts into which 
the actual motion of the string is resolved 
by the mathematical analysis of the prob- 
lem. Each of these component parts satis- 
fies all the persistent conditions of the 
problem and may therefore actually ex- 
ist by itself, and there is no reason why 
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we should not look upon each of these 
parts as real. In general the component 
parts into which a physical aggregate is 
resolved by mathematical analysis may 
be considered as real when each of these 
parts satisfies all of the persistent con- 
ditions of the problem and may exist 
alone. 

Consider, as another example, the 
problem of the decay of current in an 
inductive circuit when the driving elec- 
tromotive force is removed. Placing the 
rate of disappearance of electro-kinetic 
energy equal to the rate of generation of 
heat in the circuit, we have as a result 
the differential equation: 

eS (e) 
which equation must be always satis- 
fied. Furthermore, at the beginning, the 
current has a certain prescribed value I. 
That is: 


i = I whent=0 (f) 
The solution of this problem is 
P O 
=I(1— t+ -y 
t i" Joes 
ies topper) M 


in which R/L has been placed equal 
to unity for brevity. The various terms 
in equation (g) represent component 
parts of the current 1, these parts do not 
satisfy the conditions of the problem ; 
they can not exist alone under the coD- 
ditions of the problem, and therefore 
these parts can not be looked upon as 
physically real. In general, the com 
ponent parts into which a physical aggre- 
vate is resolved by mathematical analysis 
can not be considered as real when they 
do not separately satisfy the persistent 
conditions of the problem and when these 
parts can not exist individually and e 
rately under the conditions of the prob- 
lem. 


Consider the case of the polyphase syn- 


chronous converter aftar it is 10 u 
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equality of inflow and outflow pee 
trical energy and constancy of ee 
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The Norwood, Ohio, Telephone Exchange. 


building, shown in Fig. 1, is one of 

three new suburban exchange build- 
ings recently completed by the City & 
Suburban Telegraph Association, of Cin- 
cinnati, Ohio. These buildings, as shown, 
are two stories high, with a well lighted 
and ventilated basement. The outside is 


T°: Norwood telephone exchange 


Fia. 


By J. E. Peavey. 


288 incoming and 280 outgoing trunks, 


the Western Electric standard common 
battery equipment being used throughout. 
The switchboards are located on the 
second floor, and when al] of the sections 
are installed will be in a “U” shape, 
making operator supervision easy, as well 
as an attractive operating room. 
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2.—FRonT OF BOARD. 


The chief operator’s desk is mounted 


finished with red pressed brick and sand- 
stone trimmings, and the roof is of red 
tile. All floors in the interior are of 
ferroconcrete construction, making the 
buildings absolutely fireproof. 

Each of the buildings has an ultimate 
capacity of 4,800 gubscribers lines, and 


on a slightly elevated platform, giving 
the operator in charge a clear and un- 
obstructed view of the room and switch- 
board. This desk is equipped with two 
positions, each having ample line facili- 
ties and service-observing circuits. There 


is also a very conveniently arranged c: 
system, readily furnishing the ch 
operator with data on any subscriber 
the exchange. 

On the first floor are located the mz 
framas, relay racks, wire chief’s de 
and a very comfortably appointed ope 
tors’ quarters, consisting of locker roo 


Fig. $.—Back or Boarp. Fic. 4.—MAIN AND INTERMEDIATE FRAMES. 


with capacity for accommodating eighty 
operators, dining and sitting room, and 
kitchen and toilet room. 

The power plant is located in the basc- 
ment. At present there are eleven G-7 
chloride accumulators in lead tanks, 
mounted individually on an elevated stand, 


that any tank may be lowered away 
m the plates in case the battery should 
in need of repairs. 

here are two dynamotor selective 
ging machines, one motor-generator 
irging machine, and one charging gen- 
tor belted to a Fairbanks & Morse gas 
zinc, making the power almost infalli- 


Ihe power switchboard is finished in 
rk slate, with all wiring and apparatus 
istically and neatly arranged. 

‘igs. 2 and 3 show a part of the front 
1 back of the subscriber line switch- 
wd, and Fig. 4 the main and inter- 
diate frames. The Cincinnati Tele- 
one Company’s subscribers’ list is in- 
asing at the rate of about thirty-five 
' cent per annum, this being due prin- 
ally to the untiring efforts on the part 
the management to anticipate the 
ds, and give to the public the latest 
ipments and best service obtainable; 
1 with all due consideration, it may 
thfully be said that this company has 
equal in the enjoyment of the con- 
nce and good will of the public. 

Che officers are John Kilgour, presi- 
it; B. L. Kilgour, general manager; 
T. McComas, assistant general mana- 
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he American Society for Testing 
Materials. 


1 committee recently appointed by the 
erican Society for Testing Materials 
investigate the subject of “The Mag- 
ic Properties of Iron and Steel,” met 
New York city on June 26, to outline 
srics of investigations for the coming 
r. 
‘his committee, which is headed by 
fessor J. Walter Esterline, of Purdue 
versity, La Fayette, Ind., is composed 
he following experts on the subject of 
. and steel, and the results of its in- 
irations will be of interest to elec- 
il engineers, as well as those directly 
rected with the manufacture of mag- 
c materials: Dr. R. G. G. Moldenke, 
sulting metallurgit and chemist, 
chung, N. J.; Mr. J. A. Capp, chief 
testing laboratory, - General Electric 
pany, Schenectady, N. Y.; Mr. H. E. 
er, chief chemist, Western Electric 
ipany, Chicago, Ill.; Mr. J. A. Math- 
metallurgist, Sanderson Brothers’ 
ks, Crucible Steel Company of 
rica, Syracuse, N. Y.; Mr. Robert B. 
it, engineer, Crocker-Wheeler Com- 
r, Ampere, N. J.; Mr. W. A. Layman, 
ral manager, Wagner Electrice Manu- 
aring Company, St. Louis, Mo. 
he committee made its first report at 
annual meeting of the American 
ety. for Testing Materials, at 
ware Water Gap, July 1, 1903, and 
results of the investigations will be 
mneed at the annual meeting in 
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ALTERNATING-CURRENT MOTORS FOR 
VARIABLE SPEED.' 


BY W. I. SLICHTER. 


1. The impression is very general that 
a variable speed can not be obtained with 
an alternating-current motor, and that 
if an alternating-current plant is to be 
installed, the idea of obtaining a variable 
speed drive of any of the tools must be 
abandoned. That is not so, and the ob- 
ject of this paper is to show the possi- 
bilities of this type of motor, and to point 
out its limitations. 

But it must be understood in the first 
place that it is not claimed for the alter- 
nating-current motor that it can compete 
with the direct-current type where con- 
tinual variations of speed, throughout a 
wide range, are required, as the latter 
motor is usually superior in efficiency 
under these conditions. 

2. Let us assume, then, that the prob- 
lem to be solved is a case where an alter- 
nating-current plant is desirable for gen- 
eral reasons, such as distance of trans- 
mission or availability of power, and that 
a considerable amount of the power is 
used in constant speed work, but a cer- 


tain portion of the work requires a vari- | 


able speed. What is the most appropriate 
and most efficient method of obtaining the 
variable speed ? 

3. The speed of an alternating-cur- 
rent motor may be controlled in a num- 
ber of ways: 

(a) By varying the potential applied 
to the primary of a motor having a suit- 
able resistance in the secondary. 

(b) By varying the resistance in the 
secondary circuit. 

(c) By changing the connections of the 
primary in a manner to change the num- 
ber of poles. 

(d) By varying the frequency of the 
applied voltage. 

For the benefit of those not familiar 
with the polyphase induction motor, a 
general view of its characteristics may be 
desirable. 

4. These characteristics are very simi- 
lar to those of the continuous-current 
shunt motor—that is, at a constant im- 
pressed voltage and frequency the speed 
tends to be constant, and a considerable 
change in load will not cause an appreci- 
able change in speed. As the load in- 
creases, the speed drops gradually to a 
critical point, usually about fifteen to 
twenty per cent below the normal value, 
and then the motor breaks down com- 
pletely if the load is any further in- 


1 Abstract of a paper presented at the Saratoga 
meeting (June, 1903, of the American Society of Mechan- 
ical Engineers, 
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creased. The same action occurs exactly 
if the load is kept constant and the volt- 
age is decreased. But if the frequency 
of alternation of the impressed voltage is 
decreased, the speed will decrease in ex- 
actly the same proportion. That is, for 
a given frequency and a given number of 
poles in the motor, the speed is practically 
fixed and independent of all other effects. 

5. The drop in speed from the syn- 
chronous value is directly proportional to 
these losses. Thus, by increasing the re- 
sistance of this circuit, any desired speed 
may be obtained at the expense of these 
losses. With the increased resistance, the 
speed at which the motor breaks down 
may be reduced to a very low value, even 
to zero speed. Thus, by reducing the volt- 
age applied to the motor for a given tor- 
que, the effect is produced of overload- 
ing it, and the speed drops. 

6. In this connection it should be re 
membered that a variation of an alter- 
nating voltage may be obtained by means 
of a reactance or compensator with a very 
small loss of energy, whereas with a con- 
tinuous voltage the loss of energy is 
usually proportional to the variation in 
voltage. 

7. Potential Control—In this a suit- 
able reactance or “compensator” reduces 
the line voltage to the fractional value de- 
sired. In this reduction the energy lost 
is only about five per cent of the amount 
transformed. 

The induction motor should have a very 
large resistance in the secondary, which 
is preferably of the squirrel-cage type. 
This resistance gives the motor a spocd 
characteristic such that its full load speed 
is some ten per cent less than that of a 
normal motor, and as the load is in- 
creased, the speed will fall to about thirty 
per cent of this value without the motor 
“breaking down” or falling out of step, 
which in the normal motor usually takes 
place at about eighty per cent of the full 
load speed. 

8. Such a motor would have the follow- 
ing characteristics, assuming its syn- 
chronous speed as 100, and the voltage 
applied as 100. (This is based on a fifty- 
horse-power, forty-cycle motor, at 800 
revolutions per minute, as an instance.) 

For constant full load (fifty horse- 
power) torque at various speeds: 


5 E 
Sx oS 
= A cS % $3 
z 5 a AS ges 
à, S E E = aS 
= a S 7 pa om 
a) Q ‘ 
Full load speed..... .89 100 81 8.8 0. 
Tee quarter load 1.0 
SPCC ic ceiaas vase. 2 67 66 59 18.5 2 v 
One-half load speed 45 DT 37 32.0 . 
One -quarter load 
SCM severe as d 22 56 7 s 3.5 
Normal motor (full A 0.0 
Speed )ecceseccsees 98 100 3s 5.0 
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9. Rheostat Control—In this scheme 
the secondary or rotor must have a defi- 
nite winding (as opposed to the squirrel- 
cage, which is cheaper) with slip rings 
and brushes to lead out the current. The 
friction and resistance losses due to these 
brushes decrease the efficiency of the 
motor somewhat. The secondary is usually 
wound for a higher voltage and less cur- 
rent than in the standard or normal mo- 
tor, to minimize these losses. The action 
of this method is based on the principal 
that, in an induction motor, the drop in 
speed for any given torque is proportional 
to the resistance of the secondary cir- 
cuit. 

10. This scheme would show the fol- 
lowing characteristics for the same motor 
as before at fifty-horse-power torque, con- 
stant: 


te 
ve ne . 
f > 6S #3 
E 23 ë a Za $28 
2 3 2p gz 
mn > g Íg = 
Wo a m 
œ) 
Full load speed............. 96 100 BR 5 0.0 
Three-quarter load speed.. .72 10o 65 5 9.0 
One-half load speed........ .48 100 43 5 18.5 
One-quarter load apered: sae 24A 100 R 5 WO 
Normal motor (full)....... 96 100 8&8 5 0.0 


As will be seen, this method gives a 
higher efficiency throughout, but particu- 
larly excels the previous method in having 
so much smaller losses in the motor it- 
self, thus permitting of a smaller design 
and less danger of damage. The losses 
are concentrated in a rheostat, which is 
a cheaper piece of apparatus and less 
liable to damage, being of iron and asbes- 
tos usually, instead of high grade insu- 
lating materials, as in the motor proper. 

11. Changeable Poles—By using a pitch 
of winding which is commensurable with 
two numbers of poles, we may build a 
motor which will operate with either four 
or eight, six or twelve, etc., poles, by a 
slight change of the connection. Or by 
a more intricate arrangement of windings 
a change from four to six, six to eight, 
etc., may be made. 

In this arrangement it is necessary to 
use a squirrel-cage armature, since it is 
suitable for any number of poles, and the 
pitch of the primary coils has to be made 
some compromise value between the nor- 
mal pitch of the two combinations, so it 
is usually not the best or most effective 
pitch for either number of poles. There- 
fore the constants of this motor should 
not be expected to be as good as those 
of the standard motor. 

12. For a motor operating at full and 
half speede, say with six and twelve poles 
for 800 and 400 revolutions, we would 


have: 
Volts. Efficiency. Losses. 


Full speed, 50 horse-power. 100 88 5.8 
Half speed, 25 horse-power. 100 74 v.6 
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Thus, for full load torque at half speed 
we get an efficiency almost double that 
obtained with the other methods, but what 
losses there are are in the motor itself, 
as in the first case. The losses are about 
the same in the two cases, the speed and 
thus the ventilation being half in one case, 
the heating is greater at the lower speed. 

13. Variable Frequency—Every induc- 
tion motor tends to run at synchronous 
speed—that is, at a speed equal to 

60 x frequency 
Poles 
2 
Thus, if a different frequency ds im- 
pressed on the motor, it will run at a 
different speed. Some installations have 
been made where two or three alternating- 
current generators are used to obtain dif- 
ferent frequencies, and these circuits are 
carried around the shops by various sets 
of lines (usually three in each eet) and 
the motor connected to the lines giving 
the frequency and speed desired. For 
norma] losses in the iron the voltage must 
vary with the frequency. Thus for full 
and half speed we have: 
Volts. Efficiency. Losses. 


Full speed. 50 horse-power. 100 88 4 F 


Half speed, 25 horse-power. 50 87 

14. Generators have been built having 
two stationary armatures in the same 
frame and two revolving fields, with a 
different number of poles on the same 
shaft to give the multiple frequency de- 
sired. An application of this principle, 
which is very pretty theoretically, 1s that 
of a very small variable speed induction 
motor (whose losses are negligible) 
which drives a commutator feeding the 
primary of the load machine; by a suit- 
able control of the little motor any de- 
sired frequency may be supplied to the 
lead machine from zero to full value, thus 
it may be started and run at any desired 
speed. A variation of this is to attach the 
commutator to the shaft of the load ma- 
chine and the brushes to the shaft of the 
controlling motor, thus when the load 
machine is standing still the brushes re- 
volve at almost full speed on the com- 
mutator, and a very low frequency is 
obtained in the commutated circuit. As 
the load machine speeds up, the differ- 
ence in the speeds of the commutator and 
the brushes decreases, and hence the fre- 
quency increases until that time when 
the commutator and brushes are revolving 
together at the same speed when there is 
no commutation and the load machine 
receives full frequency. | 

15. Summary—From these descriptions 
it will be seen that the changeable pole 
and variable frequency methods are the 


most efficient, but do not permit of 
variation through a wide range of spe 
The rheostatic control is the simplest a 
easiest of control, giving a range fro 
standstill to full speed, but is not 

efficient as the first two, although mo 
efficient than potential control. The la 
mentioned has the disadvantages of lc 
efficiency and considerably increased hea 
ing in the motor itself, and is also u 
stable at low speeds, say below one-thi 
speed. That is, a small variation in to 
que or a smaller variation in voltage wi 
cause a considerable variation in speed 

16. The potential control is used whe: 
moderate variations in speed are wante 
not reaching to less than half speed fe 
instance, and where the load is inte 
mittent, not giving the motor a chance t 
get too hot. Its great disadvantage is th 
amount of current it takes at startin; 
which causes considerable disturbance 1 
the supply circuit, flickering of lights 
etc., due to the drop in voltage. Th 
motor used is a cheaper one to build (fo 
the same size) than the others, but i 
anything like continuous running is de 
sired, the motor must he larger, thus mucl 
of this advantage is lost. 

17. One advantage of this motor is tha: 
it may be totally enclosed for use in 
powder mills, oil refineries or where much 
dust or corrosive vapor is encountered, a: 
it may be controlled from a distance with- 
out increasing the number of wires. 

18. The rheostatic method is particu- 
larly adapted where frequent starting and 
low speeds are required, as it causes no 
unusual drain on the supply system when 
starting. Thus it is used for hoists, ele- 
vators, ete. 

The changeable pole system has the 
same disadvantages in starting as the po- 
tential control. For long-continued run- 
ning at only two different speeds it is 
excellent, and has constants comparable 
with those of a continuous-current motor. 

19. To vary the frequency of alterna- 
tion for the motor requires an increased 
investment in generating etation or 
auxiliary apparatus and line copper, and 
the greater the number of speeds desired, 
the greater this complication; but in its 
action and economy it is equal to any. 

One point which is important to bring 
out is that with the changeable pole and 
changeable frequency systems the motor 
will not vary appreciably from the set 
speed for changes of load, while with 
either potential or rheostatic control, a 
change of load will cause an appreciable 
variation from the desired speed, requir- 
ing a readjustment of the potential or 
resistance to bring the speed to the de- 
sired value again. | 
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Notes from Great Britain. 


HE 1903 parliamentary session which 
is now well on its way toward con- 
clusion has, despite the suspension 

f all the bills dealing with “tube” rail- 
rays in London, raised many hitherto un- 
ebated points, and many matters which 
ave been fought out in previous sessions 
ave been argued, with opposite results 
his year. One of the most important of 
he latter is in connection with the large 
lectrice power supply companies. Previ- 
us to this year it has been the general 
ustom to exclude from the areas asked 
or by the companies all large towns al- 
ady owning electricity supply works, 
ut this session, on the only two bills of 
w0 kind which were opposed, the com- 
ittee decreed oppositely to this, on cer- 
un conditions, of course. The two com- 
anies in question scheduled large areas 
1 Somersetshire and in the Northwest 
fidlands, and the parliamentary com- 
ittees dealing with the bills have set 
p a precedent which will be largely re- 
ed upon in the future, viz., that the com- 
iny shall not supply any town already 
vning an electricity works except with 
ie consent of the municipality, but 
puld such consent be unreasonably 
ithheld an appeal may be made to the 
oard of Trade. The general feeling is 
at this attitude of Parliament—which, 
wever, may be reversed when the bills 
me before the House of Commons— 
all for the good of the industry, as the 
ready authorized distributors of elec- 
icity will always have the possibility of 
e big company under some pretence or 
other, appealing to the Board of Trade 

to why they should not be allowed to 
pply any of those particular places. 
nother matter of somewhat new import, 
the sanction to run a service of trolley 
nnibuses, without rails, tn Somersigt- 
ire in connection with a system of elec- 
c tramways. The idea is to carry on 
ch a service in those less populated por- 
ns of the country where the traffic, for 
e present, is not likely to be very large. 
ie experiment will be watched with in- 
est outside Great Britain, but I believe 
2 promoters have not gone into the de- 
ls of that part of the scheme yet. Then, 
uin, that much debated question of 
inicipal trading has been largely to 
» fore in relation to electrical matters. 
@ gas companies, whose undertakings 
, heavily assessed by the local authority 
hin ,whose boundaries they are situ- 
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By Our Special Correspondent. 


ated, now come before Parliament with 
the argument that being ratepayers some 
restriction should be placed upon mu- 
nicipal trading in a commodity—such as 
the electric light—which is in direct com- 
petition with themselves, as in the event 
of a loss, the deficit upon .such com- 
petitors’ undertakings has, in part, to be 
made up, per its share of increased rates, 
by the gas companies. So forcibly has the 
argument been put before Parliament, 
that in two instances clauses have been 
inserted specifying that if, after the first 
year’s working of the municipal under- 
taking, a loss is declared, the prices shall 
be increased so as to prevent a loss in 
future years. It may also be interesting 
here to note that a joint committee of the 
houses of Lords and Commons has been 
selected to consider the whole question 
of municipal trading. These constitute 
the main points of electrical interest which 
have arisen in connection with the year’s 
bills, and it will be interesting to revert 
to them when they have been dealt with 
in the House of Commons. 


The Wolverhampton Town Council has, 
after a year’s working of some eleven 
miles of surface contact tramways, come 
to the conclusion that, mainly on the 
score of expense, they are unsuitable, and 
has ordered its consulting electrical engi- 
neer to prepare a scheme of overhead elec- 
tric lines for the borough. This is the only 
instance of its kind in Great Britain, and 
whereas both the corporation and the Lor- 
ain Steel Company, whose system was 
adopted, are now being blamed for enter- 
ing into an agreement of the nature of the 
one which was entered into, it must be 
said that it is only now for the first time 
that the terms of the said agreement have 
been made public, so that the press had no 
opportunity of commenting upon this 
part of the arrangements before. The 
complaint of the corporation is that it had 
been misled as to the cost of the working 
expenses of the system, which, for the 
electrical energy required alone, worked 
out at one penny per car mile extra to the 


average cost for the overhead trolley sys- 


tem here, and the total extra cost per 
annum over the overhead system for the 
eleven miles in Wolverhampton is put at 
nearly £6,000. The attitude of the local 
authority, therefore, was that looking at 
these figures in the light of the heavy rates 
of the borough, the cheapest system of 


traction, consistent with reasonable safety, 
should be adopted. The resolution to 
terminate the agreement with the com- 
pany was therefore passed, and a sub- 
committee was appointed to settle the 
affair up. Unfortunately, the company 
will be the heaviest loser in the matter, 
as by the agrement with the corporation 
that if the tramways, among a list of 
things, did not prove commercially suc- 
cessful, it would, upon receipt of notice 
from the corporation, remove all feeder 
pillars and contact boxes, and reinstate 
and make good all paving in connection 
with the tramways, but leaving al] cables, 
and connections laid under the roadways 
in possession of the corporation, no pay- 
ment whatever being made by the cor- 
poration. It was a sporting offer on the 
part of the company, but British local 
authorities, when an opportunity arises 
for getting something for nothing, are 
apt to forget to look at things from all 
points. 


The details of the electrical equipment 
of the North-Eastern Railway Com- 
pany’s lines are being gradually evolved, 
and the following is some information of 
what has been decided upon up to date: 
A single conductor is to be placed in the 
six-foot way with a return by way of the 
running rails, current being supplied to 
the lines at 600 volts continuous. The 
conductor rail will be of steel, and will 
weigh eighty pounds per yard, being car- 
ried on granite insulators. The New- 
castle-on-T'yne Electric Supply Com- 
pany, which will supply the necessary 
electrical energy to the railway company, 
at first intended to supply from its exist- 
ing gunerating station, but its generel 
supply business has so largely increased 
that this has been found to be impossible, 
and a new power-house will be erected. 
In this new generating station, the gen- 
erating plant will be a number of 3,500- 
kilowatt Parsons turbo-generators, 8Uup- 
plying three-phase current at 6,000 volte 
pressure and forty cycles. per second. 
This current will be supplied to five sub- 
stations, in which will be situated four- 


_teen 800-kilowatt rotary converters. The 


train coaches, the bodies of which will be 
made by the railway company’s own work- 
men, will be fitted with the British Thom- 
son-Houston multiple unit systems 

control. Motor coaches will be at each 
end of the trains, and each will be equip- 
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ped with two 150-horse-power G.-E. mo- 
tors, both being carried on one bogie truck. 
Four contact shoes will be fitted to each 
motor car. For the goods service, electric 
locomotives are to be employed. The 
British Thomson-Houston Company has 
the contract for the electrical equipment 
of the rolling stock and permanent way, 
the British Westinghouse Company that 
for the complete equipment of the substa- 
tions, and Messrs. Siemens Brothers & 
Company that for the three-phase high- 
tension, telephone, and pilot cables. Al- 
though in no way precisely comparable 
with the Mersey railway, yet in some di- 
rections it may be so compared, and from 
that point of view the experience gained 
on the Mersey railway may be useful. But 
as a perfectly open surface steam railway 
converted to electrical working, it will 
afford great interest, especially in view of 
the possible adoption of electric traction 
on the main steam lines of the country. 


There have been many discussions in 
Parliament upon the, to some minds, 
unsatisfactory condition of the postal- 
telegraph system of Great Britain, but 
the one which took place in the 
Housed of Commons a short time ago 
was about as comprehensive an affair as 
has taken place for some time. The oc- 
casion was afforded by the proposal to 
vote a large sum of money for telegraph 
purposes, and in the debate the faults of 
the Post Office Department were freely 
discussed. In the first place, attention was 
once more drawn to that £1,000,000 loss 
last year on the telegraph system of the 
country; then was asked the question as 
to why the government did not negotiate 
for the purchase of the submarine cables 
in connection with Great Britain; this 
was followed by complaints of the present 
high tariffs for submarine cable messages, 
as well as the high rates for telephonic 
communication between Great Britain and 
the continent, and on the trunk lines 
generally. Finally, great indignation was 
expressed as to the manner in which 
the government had treated Mr. Marconi 
in connection with his system of wireless 
telegraphy. These are quite a sufficient 
quantity of queries for the Postmaster- 
General to have to answer “at one go,” 
and it is quite as well that government 
officials as a rule do not take these trifles 
too seriously. All the questions enum- 
erated above, be it mentioned, were put 
by that champion of telegraphic and 
postal reform, Mr. Henniker Heaton. 
Among questions put by other speakers 
was one as to the results of the interna- 
tional telegraph conference, about which 
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a good many would be glad to hear some- 
thing. Mr. Austen Chamberlain, the 
Postmaster-General, replying on behalf 
of the government, dealt seriatem with 
the queries put to him. The large deficit 
on the telegraph system he attributed to 
a variety of causes. He considered the 
state had paid an exorbitant price when 
it bought the telegraphs from the old 
companies, a price which  forestalled 
profit, and exceeded any profits which 
could be fairly taken into account at 
the time of the purchase. In addition 
to this, there had been in recent years 
repeated demands for concessions to the 
public, and also for increased salaries to 
the telegraph employés. It was obvious, 
he concluded, that with all these forces 
at work profits could hardly be expected. 
lle hoped to make some reforms how- 
ever. With the purchase of cables he did 
not deal, but in connection with the re- 
duction of rates, he pointed out that 


foreign administrations had to be dealt. 


with, which increased the difficulties, but 
as a result of the international telegraph 
conference he hoped to be able to an- 
nounce some further reductions. Coming 
to the question of wireless telegraphy, he 
repudiated the suggestion that the Post 
Oflice was trying to stifle that invention. 
What had been done was to avoid giving 
away the rights of the Post Office in the 
way that they had been parted with in 
the case of telephones to the National 
Telephone Company. The Marconi Com- 
pany had not merely asked for the rights 
at present accorded to the cable com- 
panies, but wanted exclusive permanent 
rights, which he could not give them. 
In connection with the Post Office tele- 
phone system he said that there were now 
laid in London about 100,000 miles of 
cables. The greater part of the licenses 
of the National Telephone Company ex- 
pired in 1911, and, from past experience, 
he could never imagine any government 
would ever allow the service to pass out 
of its hands. Finally, he dealt briefly 
with the international telegraph confer- 
ence. He said this was mainly concerned 
with the domestic details of the tele- 
phonic administration of the world, 
which was not a very fit subject for 
public discussion. But with the question 
of the compulsory adoption of the Berne 
vocabulary, he felt so convinced of ite in- 
convenience and disadvantage that he 
had instructed the British delegates to 


oppose it. 


A short time ago announcement was 
made of the formation of a new scientific 
society, known as the Society of Electro- 


chemists. The name of this has n 

been changed to the Faraday Society, f 
the promotion of the study of electr 
chemistry, electrometallurgy, chemic 
physics, metallography and kindred su 
jects. The first president is Mr. J. \ 
Swan, and in order that the work of tl 
society may not be too long delayed, 

meeting was fixed for June 30, and 

half session will then be commenced. 1 
may also be mentioned that arrangement 
are being made for the free distribution t 
the members of the Faraday Society o 
the transactions of the American Electro 


chemical Society. 


Very little has been heard for some 
time of the mono-rail scheme between 
Liverpool and Manchester, which Parlia- 
ment sanctioned a couple of years ago, and 
like many another similar project, it has 
soon been forgotten by the public. ‘There 
have been several reasons why the particu- 
lar scheme mentioned above has not been 
yet matured beyond the completion of the 
surveys, the most important being the in- 
ability to raise the capital. The Board of 
Trade also desired that an experimental 
length should at first be constructed, in 
order to demonstrate the safety of the 
system, To this latter condition the pro- 
moters have agreed. Finding money for 
electrical undertakings of so speculative a 
character as this one must naturally be a 
difficult matter, but a separate company 
has been formed, consisting mostly of 
stock exchange men, expressly for finan- 
scheme in particular and 


cing this 
Ever since 


similar schemes in general. 
the year when Parliament sanctioned the 
Manchester-Liverpool] line, the inventor 
of the system, Mr. Behr, has lost no 
opportunity of expounding the merits of 
the principle, and he has succeeded in con- 
vincing a number of eminent engincers. 
lor instance, Sir Frederick Bramwell 
fully supports the contention that derail- 
ment is impossible, and even goes so far 
as to say that as regards speed and com- 
fort, the mono-rail is far ahead of the two- 
rail line. Again, Sir William Preece is of 
the opinion that the idea reduces the 
cause of accidents on ordinary lines to a 
minimum. The only experience of such a 
railway is the experimental line at Brus- 
sels, where eighty-three miles an hour has 
been attained on curves, The Liverpool- 
Manchester line will be thirty-four and 
one-half miles of double track, and the 
rate of progress is put at 110 miles per 
hour. The cost of working is put at 
sevenpence halfpenny per train-mile. 
A. W. 


London, June 27. 
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THE TELEPHONE AND THE TECHNICAL 
SCHOOL.' 


BY J. C. KELSEY. 


In this commercial age, whenever a 
new branch of science or industry ex- 
hibits unusual activity and growing im- 
portance, the authorities of our uni- 
versities are ordinarily prompt in 
adopting a coure of instruction 
especially adapted to that particu- 
lar work. Electrical engineering, jour- 
nalism, insurance and commerce are 
some of the branches which, in these later 
days, have received consideration by lead- 
ing universities. A late and prominent 
branch of industry is that embraced by 
telephony, and this lusty offspring of 
electrical engineering now vigorously de- 
mands recognition. But progress will be 
slow in this direction, if we rely upon 
scholastic opinion. For prior to the 
adoption of the course of telephone engi- 
neering at Purdue University, enquiries 
were made of many persons known to be 
interested in the telephone and of a num- 
ber of professors of electrical engineer- 
ing. Nearly every person interrogated, 
who was interested in the telephone from 
a manufacturing or operating standpoint, 
was in favor of the movement, while 
nearly to a unit the idea was opposed 
by the college people on the ground that 
there was no call for such a course. 

There is a great deal of justification 
for tha attitude of the teachers. For 
years they have tried to look into the 
possibilities of the telephone. There was 
not much to look into, for the pains 
taken by the telephone interests of past 
years to help them were microscopic. In 
most university laboratories, even to this 
day, a Blake set and an obsolete drop are 
the sole representatives of a great branch 
of electrical engineering. Surely, in these 
there is not much to attract the teacher 
or the student, much less induce him to 
look with favor upon the advantages of 
studying telephony as a life work. 

But changes have taken place. Com- 
petition brings out man’s best effort. The 
old and experienced telephone man, with 
his knowledge of detail, has combined 
his talents with the later generation of 
electrical engineers, and as a result’ a 
system of engineering has been evolved, 
which combines all the lighter, as well 
as much of the heavier, construction fea- 
tures of electrical engineering, making 
the practice of telephone engineering an 
acceptable profession. However, to place 
telephone engineering where it Mehtly 


a ead before the convention of the Independ- 
sae piophone Association of the United States, Chi- 


cago, June 24 and 25. 
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belongs one thing yet remains, and that 
is, the attention of the scientific world 
must be attracted by our deeds and words, 
The American Institute of Electrical En- 
gineers is the body to which we look for 
the official expression of the electrical 
profession. Everything good, novel and 
interesting is brought before this body 
in the fulness of time. It is discussed 
freely and honestly, and if found meri- 
torious is given a place in the records for 
all men to read and to think about. If all 
the telephone engineers had permission 
(?) or had the inclination to take broad 
and comprehensive papers before that 
body, there is plenty of material, the en- 
gineering world would more fully realize 
the breadth of telephony, and scientific 
men would take more interest in study- 
ing the various and vexatious problems 
now confronting the practice of telephone 
engineering. But all that has been thus 
far brought before the Institute is in 
general a sort of apology, an evasion of 
the subject by a prolonged discussion of 
rates, or an assurance that telephone en- 
gineering is a broad profession. It will 
take more than assurances to establish 
this fact. How much better it would be 
if an institute of telephone engineers 
could be organized and perpetuated on a 
broad basis. — 

The general public has not been fully 
educated as regards the telephone. It 
has seen demonstrations of light and 
power and transportation, and has been 
impressed. But the telephone is not a 
spectacular agency, and the public is not 
at all impressed. When students enter 
college to take mechanical or electrical 
engineering thev think they have a defi- 
nite idea of what they want, and ask no 
questions. But regarding the teaching 
of telephone engineering many, many 
questions are asked: What do you teach? 
Of what value is it? Is it necessary? 
Why can not one learn in practical work ? 
What is there about a telephone that 
takes two whole years of study? Why, 
my son could talk from the barn to the 
house years ago. 

And a more intelligent lot of ques- 
tions are asked, such as: Is it of benefit 
to the telephone field? Are you ‘train- 
ing young men for the benefit of manu- 
facturers? Are you trying to make them 
conversant with the operating sides? Is 
the work of a practical nature? If we 
hire your graduates, will they be able 
to take an active hand in our business? 
And last, but not least, are you Bell or 
Independent? 

These questions can not be evaded, and 
‘will be answered here. There seems to be 
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no neutral ground, and a school naturally 
has to seek neutral ground, not being so 
constituted as to recognize business com- 
plications. Must the telehpone be an ex- 
ception? The university works in the 
open field, and its investigations belong 
to the world. The apparatus it uses must 
necessarily come from the open field. 
Freely it gives, and freely is should re 
ceive. 

To say what should be taught would 
be impertinent. We want to know that, 
for we want to make the course for you, 
to meet your needs. As now planned and 
administered, the telephone work begins 
in the junior year, after the student is 
grounded in mathematics and the funda- 
mental principles of electricity. The stu- 
dents then take up the regular electrical 
course, simply substituting telephony for 
the mechanical engineering subjects in 
the regular electrical course. The first 
consideration is a study of circuits, be- 
ginning with the old series grounded sys- 
tem, on through the metallic self-re- 
storing drop period, and then into com- 
mon battery systems. Each and every 
commercial common battery system is dis- 
cussed and analyzed in the classroom, and 
in the laboratory the various relays, im- 
pedances and lamps are arranged on 
tables, not only to show accuracy of con- 
nection and transmission, but to enable 
the student to observe the methods and 
rules of operation. 

After the “A” circuits are well under- 
stood, the “B” circuit of each system, with 
the accompanying order wire device, busy 
test method and manual and automatic 
ringing, is taken up. The laboratory }5 
divided, so that the “A” and “B” 
operators are in separate rooms, thereby 
making the student appreciate fully the 
usage of the order wire, the method of 
disconnection, and the general rule of 
operation. . 

After the “B” circuit, with its free in- 
teroltice service and its charge for 1D- 
terurban service, is investigated, the toll 
business is studied. The many phases of 
operation, the methods of switching and 
recording, and the auxiliary uses of the 
toll line are given as much attention a8 1$ 
possible outside of regular business. 

Upon this foundation, the second year 
begins the details of the various systems, 
and a study of the appliances and cit- 
cuits connected with the chief operator's, 
chief inspector’s, supervisors, and mane 
ger’s desks. Complete specifications and 
drawings of entire systems are made, 

a mathematical investigation of the load- 
ed line is made in association, with e 
perimental conditions made as practi 
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as possible, operating cable being used 
for that purpose. The limitations of com- 
mon battery systems, as regards distance 
of a subscriber from the exchange, affect- 
ing transmission and operation of re- 
lays; the effects of induction, from one, 
two or three-phase alternating currents, 
from 104 to 9,000 volts pressure, or from 
continuous currents of from 110 to 500 
volts, or from series are systems; quick 
and efficient methods of cable testing, 
finding wet spots, open places and crosses 
under actual working conditions; con- 
siderations of patent law; specifications 
and estimates upon overhead and under- 
ground construction ; these are among the 
features of the course. 

Is such a course valuable? In the first 
place, it must be understood that a tech- 
nical school docs not pretend to teach 
a man a trade or a profession. It only 
teaches him how to begin; it prepares him 
as a skilled apprentice, and not as a 
journeyman. Failure on the part of the 
student to realize this has frequently put 
him in a somewhat disagreeable light. 

As to the necessity of the course, the 
experience of electrical engineering may 
be recalled. Time has disproved the early 
claims of the futility of such a course, 
for all the graduates of the electrotech- 
nical schools are hired by the electrical 
interests before they leave the institutions. 
So, upon this evolutionary telephone 
ground, we hope for the ultimate ap- 
preciation of the necessity of telephony 
having its proper place in the technical 
schools. 

These schools can be of benefit to the 
telephone field by giving the results of 
research to the telephone public. And if 
the schools are given knowledge of the 
Various conditions of service, they will 
help to evolve, if not a standardization, 
at least a more general understanding of 
the rules and laws of design and opera- 
tion. Schools have time in which to col- 
lect facts together and look into details 
und reasons, which the busy commercial 
man has not. And if a school can do this, 
1t is certainly an important factor in 
the progress of telephony, and should be 
approved of and encouraged by every 
worker in the telephone industry. The 
authorities of Purdue are fully convinced 
that it can do all that has been claimed, 
and are well satisfied with the results 
of one year’s experience with the tele- 
phone. 

We feel certain of the approval of every 
One interested in telephony, and of the 
Cooperation of every branch of the tele- 
phone industry in our attempt to build 
up a telephone course and a telephone 
laboratory that will be a real benefit to 
a ee and tend to dignify and 
feon ephone engineering as a pro- 


ELECTRICAL REVIEW 


A New Building for the New York 
Times. 

The spirit of enterprise which is so 
definite a part of American newspaper 
practice, is well evidenced in the far- 
reaching plans which the management of 
the New York Times has formulated in 
the choice of a site for, and the struc- 
tural design of, its new building. 

On August 4 last it was announced 
that the Times had secured the triangle 
bounded by Broadway, Seventh avenue, 
Forty-second and Forty-third streets, New 
York city, for the purpose of erecting a 
building, primarily for its own use. The 
peculiar geographical formation of New 
York city, and the localizing of almost 
all of the large metropolitan dailies in 
the lower part of the town, made it neces- 
sary to stick to this quarter of the city for 
the manufacturing operation of a news- 
paper plant, to avoid great inconvenience 
and loss of time. This was in order that 
the best facilities for the rapid distribu- 
tion of editions of the paper might be 
made use of. With the completion of the 
underground rapid transit system, this 
condition will be entirely changed. The 
trains of that railway will run through 
the basement of the Times’ new building. 
Turning on a curve from Forty-second 
street up Broadway, the tunnel traverses 
the lot acquired by the Times, and will 
enter the building obliquely about the 
middle of the Broadway front, passing 
out at the Forty-third street end. A ter- 
minal station of the subway road will 
also be erected at this point, giving access 
to trains without leaving the building. 
It will be possible, therefore, at the early 
morning hours when the newspapers are 
printed, to put the printed copies of the 
paper on board cars standing within a 
few fect of the presses, for distribution to 
various parts of the city. 

These conditions have been greatly re- 
enforced by the project of the Pennsyl- 
vania Railroad for a great terminal on 
the Manhattan side of the Hudson River; 
by the project of the New York Central 
system for greatly enlarging the area and 
increasing the use of its terminal at the 
Grand Central Station and by the pro- 
jects of the Interborough company for 
connections across the East River. 

The fact that the rapid transit subway 
will go beneath the structure brings with 
it, however, some grave architectural dif- 
ficulties. In order to properly accommo- 
date the presses and storerooms of the 
newspaper printing plant it will be neces- 
sary to excavate and occupy a level which 
will allow of the subway system and the 
structural supports which sre necessary 


to uphold the trackage. The floor of t 

Times’ pressrooms will be fifty feet L 

low the strect level, the actual depth L 

ing divided into three stories. Ventil 

tion for this lowest part of the buildir 
is provided by an inlet of fresh air throug 
a shaft opened for the purpose, while tl 
exhaust for foul air encloses the mal 
chimney, which extends to bed-rock an 
the top of the tower. Mr. Cyrus L. \ 
Kidlitz, of New York city, is architec 
for the Times’ building, and the work 1 
to be executed by the George A. Fulle 
Construction Company. The building 
will be 375 feet high. It is expected t 
have the lower stories of the building 
from the first to the twelfth, inclusive 
and including also the basement, read) 
for occupancy early in April, 1904. 
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After considerable discussion, it has 
been decided to adopt water as the mo- 
tive power in running the electrical trans- 
mission plant which the Dunedin Tram- 
ways Company, of New Zealand, is about 
to erect. In order, however, that the 
operation of the tramways may not be de- 
layed pending the completion of the 
transmission plant, a temporary steam 
plant will be put in. The transmission 
scheme includes the erection of a power- 
house situated on the banks of the river, 
about twenty miles from the city, where 
three-phase current will be generated by 
turbine-driven alternators and trans- 
formed up to 15,000 volts for transmis- 
sion. From a point near the city, the 
main transmission line will be divided 
and branch off to the various sub- 
stations which will be equipped 
with Westinghouse rotary converters, 
with storage batiertes, and all necessary 
appliances. The designs for the whole 
scheme were carried out by Noyes Broth- 
ers, of Sidney, Australia, and the work of 
construction will also be under their con- 
trol. All motors and other electrical ma- 
chinery will be supplied by the British 
Westinghouse Electric and Manufactur- 
ing Company, Limited, the cars being 
furnished by the J. G. Brill Company. 


“The Four-Track News.” 

The Four-Track News for July is more 
than ordinarily interesting. This paper is 
growing, not only in size, but in popular 
fancy, and at this day it can hardly be 
called a venture, as it has become a well- 
established fact. The sketches and storics 
are just the kind that the busy man or tlie 
restless woman is pleased to take hold of 
and read. 


Velocity of Objects Floating in 
Water. 
O THE EDITOR OF THE ELBSCTRBICAL REVIEW: 

I have read with considerable interest 
he editorial in your issue of June 20, 
n the velocity of objects floating in run- 
ling water. I can not, however, entirely 
gree with either you or General Bent- 
1am, nor do I believe the explanation 
4fered by the American Machinist to be 
onclusive. 

Your reductio ad absurdum fails at the 
ritical point, that is, at the moment when 
‘our supposed floating block of ice melts 
nto water and no longer possesses rigidity 
yr tensile strength. General Bentham’s 
planation is not exact, as will appear 
ater. 

Starting with the river-bed, which for 
the sake of simplicity we will treat as a 
rough, but uniformly inclined, plane, 
water, or anything that is placed upon it, 
will move downward with increasing ve- 
locity until the frictional resistance to 
motion is equal to the component of the 
varth’s attraction parallel with the sur- 
face of the plane. If this first body of 
water be treated as a continually run- 
ning sheet, and a second sheet of water 
be superposed on the first sheet, the second 
sheet will reach a final velocity higher 
than that of the first, because it is slid- 
ing upon a surface itself in motion and 
offering less frictional resistance. 

This argument may be continued until 
we have any supposable depth of water. 

If now an object be placed upon the 
stream, we might suppose it to act like 
a superposed sheet of water. However, 
if it projects into the water to any depth, 
as a solid floating object would do, the 
upper parts will be in contact with water 
moving with greater velocity than the 
water below. The deeper water will natu- 
rally retard its tendency to float as fast 
as, or faster than, the water near the 
surface and it will have an intermediate 
velocity. , 

It might be possible for a very thin 
floating object, as a board for instance, 
to float as fast or nearly as fast as the sur- 
face water, and considerably faster than 
the water at a depth. On the other hand, 
since the water at a depth would move 
more slowly than the surface water, it 
would retard deep floating bodies, and 
bodies of different shapes would have 
slightly different velocities. 

It is well known to hydraulic engineers 
that the velocity of water in a stream in- 
creases with the distance from the bed 
and the banks. It is impossible to con- 
ceive how a floating body, since it must 
have depth, could float faster than the 
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very surface of the water, which is in no 
way tied to the water below it. In your 
assumed cube of water surrounded by a 
weightless membrane this condition, of 
course, does not hold, which destroys the 
force of your argument. General Bent- 
ham’s explanation is not correct, since he 
neglects the retarding action of the water 
about the lower part of the floating ob- 
ject, although in any case it would have 
no tendency to move faster than the very 
surface, unless, indeed, its “skin resist- 
ance”? were less than that of an equiva- 
lent body of water, which is highly im- 
probable. 

In the above, the action of the air upon 
the motion of either the water or the 
floating object is neglected. Assuming it 
to be at rest, it would retard the motion 
of either, and of the floating object more, 
probably, than of the water. 

Gro. H. GIBSON. 

Boston, Mass., June 25. 
< 
Ventilating Equipment for a Turkish 

Cruiser. 

Messrs. William Cramp & Sons, of 
Philadelphia, are now building for ithe 
Ottoman Empire a large cruiser, to be 
named the Medjidia. One feature which 
has been looked after with particular care 
is the ventilation, which is of great im- 
portance in a vessel serving in tropical or 
subtropical waters. Nine electrically 
driven centrifugal fans are provided to 
ventilate the hull of the Medjidia. Fan 
No. 1 is a forty-inch ‘steel-plate “ex- 
hauster,” which will supply air above the 
protected deck, forward, while No. 2, of 
the same size, will supply air below the 
protected deck forward. Fan No. 3 is 
an exact duplicate of No. 1 and will sup- 
ply air between frames 65 and 66 aft. No. 
4, of the same size, will furnish air aft 
of frame 66. No. 5, which is a fifty-inch 
stecl-plate “exhauster,” will supply air to 
the dynamo and evaporating rooms. No. 
6, a “Monogram exhauster” having a cast- 
iron housing, will supply air to the crew's 
quarters between frames 10 and 24. This 
fan is bolted to the ceiling and is driven 
by an electric motor supported on the 
side of the fan. Fan No. 7, which fur- 
nishes air to the crew’s quarters between 
frames 24 and 34, is similar to fan No. 
2. Fan No. 8, for the crew’s quarters be- 
tween frames 34 and 35, is a duplicate-of 
fan No. 6, and No. 9, of the same size and 
character, furnishes air to the officers’ 
quarters between frames 55 and 83. The 
forty-inch fans are capable of supplying 
4,260 cubic feet of air at one ounce press- 
ure when running at 822 revolutions per 
minute and one and one-half ounces when 
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running at 1,010 revolutions. The fifty- 
inch fan will supply 3,690 cubic feet at 
one ounce pressure at 660 revolutions, and 
one and one-half ounces at 808 revolu- 
tions. The four “Monogram” fans can 
supply 2,110 cubic feet of air ak one 
ounce pressure running at 822 revolutions 
per minute or at one and one-half ounces 
when running at 1,030 revolutions per 
minute. The entire ventilating equipment 
above described was furnished by the B. 
F. Sturtevant Company, of Boston. 

—o <-> 
BOOK REVIEWS. 


“A Few Remarks.” Simeon Ford. New 
York. Doubleday, Page & Company, pub- 
lishers. Price $1.00. 


This book is a life-lengthener. It is 
full of dry humor and quaint philosophy. 
A delightful vein of sarcasm prevails in 


all its chapters, thirty-seven in number, 


each an address delivered as an after- 
dinner address. Mr. Ford’s “Remarks” 
are a unique and entertaining addition to 
humorous literature. In them he treats 
of the automobile and the electric rail- 
way, as viewed by the observer on the 
street and the passenger on the car. The 
book will be read and enjoyed by many, 
and we all hope there will be more from 
the same sprightly, good-humored pen. 


“American Street Railway Investments.” 
Published annually by the Street Railway 


Journal. New York. McGraw Publishing 
Company. Cloth. 9%, by 13 inches. 350 
pages. 25 maps. Supplied by the ELEc- 


TRICAL REVIEW at $5.00. 

This is the tenth annual volume, and 
contains reports of 1,361 companies, show- 
ing in detail the physical and financial 
condition of the properties. Of this num- 
ber nearly 1,300 reports are of an official 
character, the information being fur- 
nished by the railroad companies them- 
selves. The figures include both oper- 
ating and leased roads, and also data of 
all new roads. Figures are given for all 
important consolidations during the year, 
and a valuable feature is the arranging 
of the reports of companies by states 1n- 
stead of alphabetically by towns, as here- 
tofore. ‘The volume contains about 
twenty-five folding maps, some of these 
in colors, of the most important street 
railway systems in the United States. A 
table is given showing by comparison the 
gross receipts of all companies earning 
$25,000 or more for the years 1901 and 
1902. The report in each case 18 fol- 
lowed by the date of the information as 
supplied by the street railwav company 
making the report. It is surprising 
those who have had occasion to answer 
enquiries of this nature, how much a 
work of this description is appreciated. 
This volume does for the street railway 
interests what is absolutely essential for 
all the other branches of electrical indus- 
tries. The information is given in a way 
that can be easily comprehended, the 1m- 
dexing is very complete, and the maps are 
of great advantage in determining 8 
graphical as well as physical conditions. 
The hook is, and ought to be, very.popt” 
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The National Electrical Contractors’ Association Third Annual 


Convention, Detroit, Mich., July 15, 


National Electrical Contractore’ 

Association of the United States 
will be held at Detroit, Mich., July 15, 
16 and 17. In connection with this ex- 
hibits will be made by electrical manu- 
facturers at the Light Guard Armory. 
A New York Central & Hudson River 
Railroad special from New York to De- 
troit will leave New York, Grand Central 
Station, on Monday evening, July 13, at 
eight o’clock. Going, tickets will permit 
stop-over at Buffalo for delegates who 
may wish to attend the meeting of the 
United Electrical Contractors’ Associa- 
tion of New York State on Tues- 
day, July 14. The New York state mem- 
bers will go up to Buffalo on July 14, 
and gathering forces at this point will 
leave Buffalo over the Michigan Central 
line at 6.25 p. M., July 14, arriving in 
Detroit at 12.25 a. Įm., July 15; or they 
may go by way of steamer, leaving Buffalo 
at 5.30 p. M., July 14, arriving in Detroit 
at 7.30 A. M., July 15. 

The National Electrical Contractors’ 
Association of the United States was or- 
ganized in Buffalo, July 17, 1901, at a 
meeting called for this purpose by the 
United Electrical Contractors’ Associa- 
tion of New York State. 

The electrical contractors have for a 
long time been a factor in the building 
business of the country, and as the trade 
increased in magnitude the necessity of 
organization bécame apparent. The asso- 
ciation movement was first started by the 
formation of local associations in the 
different cities in New York State. In 
August, 1899, these local associations 
met and formed the United Electrical 
Contraciors’ Association of New York 
State. This organization proved to be 
such a benefit to the members, that in 
1901 it was decided to issue a call for a 
meeting of electrical contractors from all 
parts of the country, to be held in Buffalo 
in July of that year. 

This meeting was largely attended and 
enthusiastic inauguration of the National 
Association participated in. Since that 
time, the organization has grown steadily, 
and at the present moment has a member- 
ship list including contractors from all 
parts of the country and thoroughly rep- 
resenting the electrical contracting busi- 
ness. In connection with the association, 
a monthly paper called The National 
Electrical Contractor is issued. This 


Ts third annual convention of the 


paper is not in any way a technical jour- 
nal, but is devoted to the interests of the 
electrical contractor. 

The object of the association is to 
formulate plans for the equitable carry- 
ing out of business in every quarter of 
the country. Much good can be accom- 
plished by the getting together of the 
men who represent large expenditures of 
capital and the manipulation of large 
numbers of laboring men. The accom- 
panying photographs and sketches will 
give a fair idea of the characteristics of 


CHARLES L. EIDLI12Z. 
President National Electrical Contractors’ Association. 


the gentlemen who make up the personnel 
of this organization. 

Mr. Charles L. Eidlitz, National presi- 
dent, is the son of Marc Eidlitz, who 
was the founder and first president of 
the Building Trades’ Association. Mr. 
Eidlitz is thirty-six years old and was 
born in New York city. He graduated at 
Columbia University in the class of 1888, 
and was a member of the famous boat 
crew of 1885. He has been engaged in 
electrical engineering and contracting in 
New York city for the past fourteen years, 
and several hundred of the more promi- 
nent buildings in New York city are 
equipped with apparatus and material in- 
stalled by his company. A notable in- 
stallation which was made by Mr. Eidlitz 
is the new headquarters of the New York 


16 and 17. 


Stock Exchange, which was elaborate! 

described a short time ago in these column 

While Mr. Eidlitz is a phenomenally bus 

man, he is at all times approachable an 

has the reputation among his busines 
associates and those who are working fo 
him of being the fairest minded employe 
in the city. His personality is one whicl 
convinces the observer of great forceful 
ness and at the same time an expressior 
of cordial good will is always evident in 
his bearing. Mr. Bidlitz is a member of 
the Electrical Contractors’ Association of 
New York city, the Electrical Contractors’ 
Association of New York State, and is 
now president of the Building Trades 
Employers? Association. As the organiza- 
tion of the National Electrical Con- 
tractors’ Association was largely due to 
the work of Mr. Eidlitz, he, in conjunc- 
tion with Mr. E. S. Keefer, issuing the 
first call for the national body, so he 
is the leading spirit in the Building 
Trades Employers’ Association. Credit 
is entirely due to Mr. Eidlitz for the 
formation of this organization. It was 
following his speech before a large gather- 
ing of building trades employers in New 
York city that the Building Trades Em- 
ployers’ Association was launched, and 
he was immediately elected first presi- 
dent. He is a member of the New York 
Electrical Society; president of the 
Charles LL. Eidlitz Company, electrical 
engineers and contractors ; treasurer of the 
Metropolitan Switchboard Company, and 
he is also interested in the Goetz Manu- 
facturing Company. In 1889, Mr. Eid- 
litz was married to Miss Margretta Ruth 
Lydon, daughter of one of the prominent 
contractors of New York city in the 
earlier days. They have one child, a 
daughter, thirteen years of age. 

Mr. G. M. Jones, of Minneapolis, 
Minn., is the first vice-president of the 
association. 

Mr. E. T. Cooke, of St. Louis, Mo., 
second vice-president, is one of the 
pioneers among the electrical contractors, 
starting wiring and bell-hanging as far | 
back as 1867. 

Mr. H. K. McCay, of Baltimore, Md., 
third vice-president of the association, is 
a graduate of the United States Naval 
Academy of the class of 1884. He re 
signed immediately from the navy and 
took up special technical training under 
Professor Helmholtz, in Berlin, Ger- 
many, continuing this work for nearly 


8 


wo years. Upon returning to the United 
States, he immediately joined forces with 
he Marr Construction Company and as- 
isted in installing many of the present 
¿dison illuminating companies, includ- 
ng the Wilkesbarre, Scranton, New Or- 


E. T. Cooke. 


Second Vice-President. 


eans, Birmingham and many other simi- 
ar installations. After installing the 
Birmingham station, he took charge of 
his station for three years, until it 
vas bought up by a competing company 
nd consolidated therewith. Following 
his venture, he assumed charge of tho 
aghting and Street Railway Company, 
f Amsterdam, N. Y., and operated this 
ompany, constructing a large portion of 
he extensions to track and overhead work 
f ihe company. 

In 1890, he founded the McCay Power 
wngimecring Company, which was later 
bsorbed by the McCay Engineering Com- 
any. This company has developed into 
ne of the largest constructing companies 
n the South, installing principally light- 
ag and power plants throughout this 
erritory. One of the largest pieces of 
nvineering was the laying of three sub- 
arine cables for the United States 
veather Bureau. These cables were suc- 
vssfully laid from Key West, a distance 
f ten miles, to Sand Key ; from the South 
‘arallone Islands, Cal., a distance of 
venty-five miles, to Point Reyes; and 
rom Glen Haven, Mich., a distance of 
ht miles, to South Manitou Island. 
lr. McCay personally managed the work 
f installing all three cables, and has re- 
rived many congratulations on the suc- 
sssful consummation of this engineering 
roject. The Farallone cable is remark- 
ble, owing to the fact that it is the 
migest gutta-percha cable ever manu- 
1ctured and laid in this country. 
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Mr. George R. Mathieu, of Pittsburg, 
Pa., treasurer of the association, has 
served in this capacity since the inaugura- 
tion of the body. In addition to this, he 
has been president of the Association of 
Electrical Contractors in Pittsburg and 
western Pennsylvania for four years, and 
When in last July a number of its mem- 
bers dropped out and formed a new body 
known as the Pittsburg Electrical Con- 
tractors’ Exchange, he was made presi- 
dent, and also formed the Electrical Con- 
tractors’ Association of the State of 
Pennsylvania in 1902, of which associa- 
tion he was made president, and has 
served that oflice ever since. Mr. Mathieu 
has been in the electrical business in 
Pittsburg for fourteen years, and in that 
time he has wired some of the largest and 


GEORGE R. MATHIEU. 
Treasurer. 


finest residences and busines houses there. 
He has also installed the clectrie work in 
several of the modern skyscrapers in 
Pittsburg. Mr. Mathieu js a public 
spirited man, and is connected with severa] 
of the public institutions, and is secre- 
tarv of the board of directors of the East 
End Hospital. 

Mr. Walter H. Morton, of Utica, N. Y., 
secretery of the association, is a popular 
figure in this field. He was born in Spring- 
field, Mass., and is tha son of J udga 
James H. Morton and grandson of Gov- 
enor Marcus Morton. He was educated 
in the public schools of Springfield, 
Mass., and afterward took a three years’ 
course at the Gunnery School, Washing- 
ton, Ct. In 1889, he went to Schenectady, 
N. Y., and took a student’s course in the 
General Electric Company’s works, After 
completing this course, he had charge of 
the testing department of the ar 
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tady works until 1885, when he went to 
Utica, N. Y., and engaged in the elec- 
trical contractors’ business with the firm 
of Nightingale & Johnson, of which he 
was soon made a partner. In 1897, the 
firm became Johnson & Morton, and since 
that time it has done a large contracting 
and manufacturing business. Mr. Morton 
was four years secretary of the United 
Electrical Contractors’ Association of New 
York State, and is still a director in that 
organization. He has been secretary of 
the National Association since its forma- 
tion, and is manager of the National 
Electrical Contractor, a monthly paper 
devoted to the interest. of the electrical 
contracting trade. 

Mr. J. C. Sterns, of Buffalo, N. Y., 
sergeant-at-arms of the association, is the 
senior partner of J. C. Sterna & Com- 
pany, of Buffalo, N. Y., his partner in 
business being Mr. Walter Cary. Mr. 
Sterns was born in 1860, and has been 
interested in electrical engineering for 
some twenty-five years. In the year 1890, 
he entered into copartnership with Mr. 
F. P. Jones and carried on business under 
the name of F. P. Jones & Company. 
In February, 1897, Mr. Sterns dissolved 
partnership with Mr. Jones, Mr. Sterns 
and Mr. Cary carrying on the business 
since that time. The principal specialty 
of this firm is electric light and power 
equipment, special attention being given 
to Niagara Falls power installations. Mr. 


W. H. 
Secretary. 


MORTON. 


Sterns has been active in the organiza- 
tion of the Electrical Contractors’ Asso- 
ciation since its first inception AN Buffalo 
in 1892, when theifitste Electrical Con- 
tractors’ Association in the country was 
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Mr. Edmond D. McCarthy, of Buffalo, 


E. D. McCartuy. 
Director from the 8tate of New York. 


N. Y., is one of the directors from the 
He is president of 
the Buffalo Electrical Contractors’ Asso- 
Mr. McCarthy started in the 
electrical contracting business with Little, 


state of New York. 
ciation. 


McDonald & Company, of Buffalo, in 
1890, remaining with this company and 


its successors until March 1, 1898, having 


filled the positions of superintendent, 


assistant superintendent and general 


JAMES HILTON. 

Director from the State of New York. 
manager, when he resigned and entered 
the field of electrical work on his own 
account with Mr. Eugene J. McCarthy 
and Mr. Henry R. Ford, under the firm 


the New York State Con- 
tractors’ Association, being treasurer of 
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name of McCarthy Brothers & Ford, do- 
ing a general electrical manufacturing, 
engineering and supply business. 

Mr. James Hilton, one of the directors 
from the state of New York, started in 
the electrical business with the Thomson 
& Houston Electric Company at Lynn, 
Mass., in 1887. In 1890, he left this con- 
nection to take charge of the electrical 
repair department of the Electrical En- 
gineering and Supply Company, of Nyra- 
cuse, N. Y. In March, 1894, with Mr. 
F. S. Rogers, he formed the firm of 
Rovers & Hilton. He is president of the 
Svracuse Local Association of Electrical 
Contractors and a director of the State 
Association ever since it was formed. 

Mr. Ifoward A. Loeb. of Philadelphia, 
Pa., is the director for the state of Penn- 
sylvamia. Mr. Loeb was born in Phila- 
delphia, April 25, 1873, graduating from 
the University of Pennsylvania with the 


II. A. Loes. 


Director from the State of Pennsylvania. 


degree of Bachelor of Science in 1893. 
In 1894, this university gave him the de- 
gree of Mechanical Engineer. Since that 
time he has been a member of the firm 
of Messrs. Francis Brothers & Jellett, 
Inc., mechanical and electrical engineers 
and contractors, with offices at No. 245 
North Broad street, Philadelphia, and 47 
East Eighteenth street, New York city. 

Mr. E. McCleary, of Detroit, Mich., is 
the director for the state of Michigan. Mr. 
McCleary is a member of the firm of Mc- 
Cleary & Colquitt Company, Ltd., elec- 
trical contractors and dealers, Detroit, 
Mich. Mr. McCleary is one of the most 
popular men in the national organization. 
He not only possesses a thorough train- 
ing as an electrical engineer, but has a 
knowledge of the law which has been of 
inestimable value in all sessions of the 
directors of the association. He has been 
actively interested in the national body 


since its organization, and was early re 
nized as a leader in the organizat 
Iis selection by the nominating ¢ 
mittee as next president of the Natie 


E. MCCLEARY. 
Director from the State of Michigan. 


Association is in recognition of his grea 
fitness for this position of trust. He i 
a man of pleasing personality, and hi 
friendship is greatly valued. 

Mr. W. I. Gray, of Minneapolis, Minn. 
is the director for the state of Minnesota 
Mr. Gray is a member of the firm of W. I. 
Gray & Co., engineers and contractors, 
Minneapolis, Minn. 

Mr. John K. How, of Baltimora, Md., 


W. I. GRAY. 


Director from the State of Minnesota. 


is the director for the state of Maryland. 
Mr. How started in the electrical busi- 
ness in 1882 as an employé of the Edison 
company for isolated lighting in New 


rk city, and was with this company 
il 1886, when he started as an elec- 
‘al contractor in Baltimore, Md. He 

been engaged in this business since 
t time in this city. Mr. How was one 


JoHN K. How. 


Director from the State of Maryland. 


the organizers of the Electrical Con- 


ctors’ 


Association of the 


State of 


ryland, and has taken.an active part 


its affairs ever since. 


When the Na- 


nal Electrical Contractors’ Association 
; formed two years ago, he was chosen 
lirector, which position he has held 
ce that time. 


F. E. NEWBERY. 
Director from the State of Missouri. 


fr. F. E. Newbery, of St. Louis, Mo., 
he director for the state of Missouri. 

Newbery is a graduate of the Fins- 
y Technical College, London, Eng- 
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trical engineering and contracting busi- 
ness in the United States for the past 
fifteen years. He has been located in St. 
Louis, Mo., and has built up a very suc- 
cessful business under the firm name of 
F. E. Newbery & Company, installing a 
line of heavy work covering the field of 
`alifornia in the West, Georgia in the 
Southeast and Texas and New Mexico in 
the South. The advent of the Louisiana 
Purchase Exposition has materially in- 
creased this firm’s business this year, as 
it has been awarded the permanent work 
in connection therewith. 

Mr. G. N. Sanborn, of Indianapolis, 
Ind., is the director for the state of In- 
diana. Mr. Sanborn has been engaged in 
the electrical contracting business in In- 
dianapolis for the past twelve years. 


G. M. SANBORN, 
Director from the State of Indiana. 


He organized the Sanborn Electric 
Company, which two years ago con- 
solidated with the Advance Electric 
Company, incorporating under the firm 
name of the Sanborn-Marsh Electrie 
Company. Mr. Sanborn is president of this 
firm. He has taken an active interest in 
the National Electrical Contractors’ As- 
sociation since its organization, having 
served on the board of directors and as 
chairman of the Underwriters’ Committee 
which met with the Underwriters’ Elec- 
trical Committee in December, in New 
York. It was under his leadership that 
this committee was successful in bringing 
to the attention of the underwriters the 
importance of cooperation with the con- 
tractors. This matter of methods of in- 
spections and underwriters’ rules is a 
specialty with Mr. Sanborn, and his ser- 
vices have been of great value to the elec- 
trical industry at large. 
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state of Virginia. 
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Washington, D. C., is the director for 
Washington, D. C. Mr. Anderson is 
thirty-seven years old and was born in 
Fayetteville, N. C., and is a direct de- 
scendent of James Matthews, who was a 


D. M. ANDERSON. 
Director fiom Washington, D. C. 


General of the Revolutionary War and 
prominent in the early history of the 
Mr. Anderson, like 
many other boys of the South at that 


time, was by the fate of war denied the 
advantages of a college education. He 


preferred the mechanical training, and 


at an early age entered a railroad loco- 


E. M. LAWTON. 
Director from the Stats of Ohio. 


motive shop where he learned the first 
principles of what was to be his life work. _ 


His ambition carried! HiaetoORi@hmond,\ J’ 
Va., and when the old Sprague company 
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railway he secured a position with it, and 
by his great application to the business 
soon rose to positions of importance. 
The company sent him from Richmond 
to Ohio as assistant in charge of the con- 
struction of a railway to be built there, 
and later he was sent to other places as 
superintendent of construction in full 
charge of all its work. At this time, he 
was but twenty-two years of age. He 
was also superintendent of construction 
of the old Edison General Company at 
its southern office, and has been identified 
with the installation of electric railways 
and lighting plants in the states of New 
York and Pennsylvania, and throughout 
the South, as well as in Central and 
South America. For the past four years 
Mr. Anderson has been in the electrical 
contracting business in Washington, 
D. C., and hag taken an active interest in 
the Electrical Contractors’ Association, 
being among the first to start activity in 
this line. He was the first from this dis- 
trict to represent the electrical contractors 
on the National Board of Directors. Mr. 
Anderson is now the head of the firm of 
D. M. Anderson, Mariner, Son & Com- 


ny. . 

Mr. Ezra Mills Tawton, the director 
for the state of Ohio, is a native of that 
state and was born in Ironton in August 
of 1864. Mr. Lawton is not a college 
man, but a graduate of public schools, 
and for some years looked upon the medi- 
cal profession as his future work. While 
cmployed as civil engineer with one of 
the leading railroad systems, a romantic 
meeting with his future wife convinced 
him of the futility of his ambition toward 
his career as a physician, and it was an 
easy step from civil engineer to electrical 
work. For a number of years Mr. Lawton 
was superintendent of construction of the 
combined Cincinnati Lighting Compa- 
nies. He has filled many electrical posi- 
tions, his first work dating back some 
seventeen years. He has had great suc- 
cess in telephone engineering, working as 
operator, lineman and superintendent of 
exchanges, and has filled places in light- 
ing and power installations from the most 
humble position to the head of a depart- 
ment. For the past eight vears, Mr. 
Lawton has heen actively engaged in con- 
tracting, and as president of the Lawton 
Electric Company is doing a prosperous 
business in Cincinnati, Ohio. 
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Electrical Patents. 


The Westinghouse Electric and Manu- 
facturing Company has obtained control 
of a patent issued to Mr. Ernest R. Hill, 
of Wilkinsburg, Pa., on a new electric 
brake. The invention relates to means 
for braking electrically propelled vehicles, 
and particularly to such means as utilize 
the propelling motors to generate current 
for energizing the magnets of brake-shoes 
when the current supplied to the motors 
is cut off and their armatures are propelled 
by the momentum of the vehicle acquired 
during the time when the machines were 
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operating as motors or by the momentum 


due to the grade of the track. In the 
operation of electric or electromagnetic 
brakes, as heretofore generally practised, 
the field magnet and armature windings 
of the motors are connected in a closed 
circuit with a considerable amount pf ex- 
ternal resistance when the main line cur- 
rent is cut off, so that the motors then 
act as series-wound generators to supply 
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energy to the brake magnets. In the use 
of the motors in this manner, since all 
of the current generated must pass 
through the field-magnet windings, these 


windings become heated to a high tem- _ 


perature. The magnetic density of the 
armature -cores is also raised to a high 
point by reason of the large current in 
the field-magnet coils, and the resulting 
iron losses cause a high armature tem- 
perature. Furthermore, the large amount 
of external resistance necessarily includ- 
ed in the circuit at the beginning of 
the braking operation is such that the 
brakes do not act as quickly as is some- 
times desired, since the energizing cur- 
rent for the brake magnets is cut down to 
a very small amount by such resistance. 
In order to obviate these objectionable 
features, Mr. Hill proposes to connect the 
field magnets and armatures of the mo- 
tors in separate circuits for braking pur- 
poses and to energize the field magnets 
by current from a separate source of cur- 
rent, preferably a battery of the second- 
ary type. With this proposed arrange- 
ment there need be, and preferably will 
be, no external resistance in the armature 
circuits, the variable resistance or other 
means for varying the field magnet ex- 


citation, and consequently the braking 
fect, being all included in the field n 
net circuits. A further feature incic 
to the invention resides in the fact 1 


an independent source of current for 
field magnets ensures a certain amo 
of braking action under conditions t 
would preclude such action if the ener; 
ing current were derived from the an 
tures. 

Another improvement in  oscillat 
buzz fans has been invented and paten 
by Mr. Charles A. Eck, of Belleville, N. 
A suitable base is employed having 
standard provided with a vertical soc 
in which is journaled by means of b 
bearings a vertical spindle. This spin 
carries at’ its upper end the usual mot 
and fan, the latter being surrounded 
an ordinary wire guard. Secured to t 
bottom of this guard is a fixed sleeve 
which is journaled a rock shaft. T 
outer end of the rock shaft carries a ps 
of divergent arms having hook-shap 
terminals. Upon these terminals are a 
justably mounted vanes which are adapt 
to swing into and out of the current 
air from the fan and on opposite sid 
of the centre of the same when the ro 
shaft is swung. The inner end of the roc 
shaft is provided with an upstandir 
finger located between the rear of the fa 
and the standard of the base. Upon th 
standard are adjustably attached two ou 
standing stops located in the path 
movement of the finger. The vanes ar 
so arranged that when one is in the pat 
of the current of air produced by the far 
the other is out of such path, and conse 
quently the force of the air coming fror 
the fan will tend to move the vane out 
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wardly. As already stated, this vane is 
on one side of the centre of the fan, 
and, as a result, the fan will be swung 
upon its vertical axis. As soon as the up- 
standing finger at the inner end of the 
rock shaft comes into contact with one of 
the stops of the standard, the rock shaft 
will be swung, thus bringing the oppo- 
site vane into the current of air, while 
moving the first-mentioned fan out of 
such current. The movement of the fan 
is thus reversed. The speed of oscillation 
can be varied as desired by inclining the 
vanes to any extent. 
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Electrical Notes from Europe. 


HE southern section of the Paris 
Metropolitan is now in construc- 
tion and is making rapid progress. 

o new portion makes a semi-circular 

through the southern districts of the 
on the same general plan as the 

h section, which has been previously 

ribed, and is now practically finished. 

two lines will make practically a 

e and when completed will form a 

muous belt line around the city. The 

Metropolitan, which runs- east and 

and parallel to the Seine, will bisect 

irele, and at the two points of junc- 
will be two important stations, one 

e eastern and the second part of the 
The western station has already 
completed, under the Place de 

ile, as from this point a short section 

e new southern line was constructed 

ır as the Seine shortly after the old 

opolitan, and now terminates at the 
reround station of the Trocadero. 
new line which is now in construction 

s from this point and runs under- 

nd for a short distance. It then 

s out near the river bank and will 
the Seine on a specially designed 

re not far from the Eifel Tower. 

r leaving the bridge the line con- 

s upon an overhead structure which 

ected in the middle of the principal 

wards and is supported upon iron 
uns. After passing over the low- 
districts near the Seine it then runs 


n underground section which con- 


s for some distance, and then comes 
pon a second overhcad portion which 
out half as long as the first, which 
needed owing to a depression in the 
nd at this point. The length of the 
et over the Seine valley is 8,278 feet, 
» the second overhead part is 2,818 
long, making the total length of the 
ead structure 11,096 feet, which is 
than one-third of the entire line 
1 is about five and a half miles long. 
trusses have been mounted as low as 
Dle, with a minimum of seventeen 
above the ground, this height being 
ient to allow the double-decked cars 
iss. Most of the spans are from 
five to eighty feet long, but in a few 
the length of the span reaches 
feet. There will be fifteen stations 
the whole section, which, added to 
three which already exist on the 
«Trocadero part, make eighteen sta- 
in all over the total length of five 
yne-half miles. At the terminus of 
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the section at the Place d'Italie (from 
which a branch is to join on to the old 
Metropolitan) there will be two under- 
ground stations side by side. One of 
these belongs to the present line and the 
other is the main terminus of a new line 
which is to'be constructed later. The pas- 
sengers can pass from one station to the 
other to change cars. The station of the 
present line will be of the usual type, with 
a platform thirteen feet wide on each 
side of the track. Of the fifteen stations 
on the southern line, six will be built 
overhead on the viaduct part, and here 
the construction is somewhat widened to 
form the station platforms, and the outer 
parts are supported on masonry columns 
somewhat as in the northern section. The 
other stations will be nearly at the ground 
level, as they are placed at the points 
where the line passes from the overhead 
part into the tunnel. This is carried out 
on an easy grade and the cutting which 
leads to the tunnel will be partly roofed 
over on a level with the street. The new 
bridge which will be erected to carry the 
road over the Seine will be of considerable 
size. The contract for this work has been 
lately awarded to Davdé & Pillé, a large 
coustrnetion firm, As there is a small 
island in the middle of the river, the 
bridge will be built in two parts. From 
the underground section trusses of 280 
feet total length will lead to the bridge 
proper, which has a central span of 170 
feet with a ninety-eight-foot span at each 
end, or 376 feet in all. The length of the 
second part is about 300 feet. The first 
level of the bridge will be used for ordi- 
nary traffic, while the Metropolitan tracks 
will be carried upon an upper structure 
supported from the first platform by iron 
columns. 


A new method of measuring the fre- 
quency of alternating currents has been 
devised by M. Pierre Wyss, of Paris. For 
this purpose he uses a vibrating cord 
which can be stretched at varying ten- 
sions and brought into resonance with the 
current. The cord is an iron wire which 
is stretched upon a suitable support. At 
the middle point of the wire is mounted 
a small electromagnet carrying the cur- 
rent whose frequency is to be measured. 
The cord is fixed at one end, while the 
free end is attached to one arm of a right- 
angled lever. The second arm of the lever 
has a spring attached to it and by varv- 
ing the tension of the spring the wire 


can be stretched more or less tightly over 
the board. To a point near the spring is 
fixed a needle, which is mounted so as 
to move over a graduated dial as the ten- 
sion of the spring is Increased; the dial 
is graduated in frequencies. On turning 
the wire so that it has double the num- 
ber of vibrations of the alternating cur- 
rent it comes into resonance with the lat- 
ter and the magnet has a more powerful 
action upon it, causing a great incercase in 
the amplitude of vibration. This pro- 
duces a visible effect and the moment at 
which the cord comes into resonance with 
the current is easily observed and the 
point of the dial corresponding to the 
frequency is noted. This forms a very 
simple device and it works very well in 
practice. With one of these instruments 
which reads from forty to sixty eyele the 
frequency can be easily determined with- 
in one-tenth of a cycle. 


An electric railway system of some 
interest is shortly to be constructed in 
the south of France, in the Pyrenees re- 
gion, and as it traverses a mountainous 
district its construction will present some 
special features. ‘The road will be built in 
two lines. The first of these will start 
from the branch of the southern railway 
system which leads from the Mediter- 
rancan coast as far west as Villefranche, 
and will run from this point for a dis- 
tance of thirty miles, ending at the Span- 
ish frontier. The electric road will make 
a steep climb for the first eighteen miles 
as the difference of level is 3,900 feet over 
this distance. The second electric line 
will start from Axat, which is the ter- 
minus of another railroad branch some- 
what further north, and will run directly 
south through the valley of the Aude, 
joining on to the first line at Mont Louis. 
This road will be about twenty-five miles 
long, with a climb of 4,000 feet from 
Axat to Mont Louis. From the latter 
point the two lines continue together to 
the frontier, and it is proposed to make 
connection from this point with the main 
railroad line which runs to Barcelona. 
The new roads will traverse a mountain- 
ous district of considerable interest, and 
will prove of great benefit to the inhabi- 
tants of the region as well as to the 
numerous tourists which fraquent this 
picturesque locality. The character of the 
country over whieh the road passes will 
make it necessary to construct a great 
number of tunnels and viaducts and the 
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road will contain many short curves and 
steep grades. Besides the passenger cars 
it is proposed to run freight trains which 
will carry heavy loads of ore as well as 
granite aml marble and other products of 
the region, also heavy forest timber. To 
supply power for the road several large 
hydraulic plants are to be built which 
will employ different mountain streams 
of the Pyrenees region, This enterprise is 
to be one of the most important in south- 


ern Franee. 


The municipality of St. Petersburg is 
shortly to transform the sixty miles of 
lines which it controls from animal to 
eleetrie traction, The trollev system is 
to be used, both on the city and suburban 
lines. Within the city limits the read-bed 
is to be constructed of armed beton, 
using Phenix rails, but in the suburbs wood 
ties will be used, with Vignole rails. The 
power for the electric system will be fur- 
nished from a large plant which is already 
used for the lighting system. A substa- 
tion is to be erected in the Alexander 
Gardens, where the alternating current 
supplied from the central station will 
be transformed to continuous current by 
a set of retary converters with their trans- 
formers. Later on it is expected to erect 
a number of other substations. The new 
svstem will start with fifty-five cars, di- 
vided into first and second-class compart- 
ments. These cars, which will contain 
fifty-two places in all, will have a central 
platform with one of the compartinents 


at either end. 


Electric traction on main railroad lines 
is now occupying considerable attention 
in Italy, and some interesting work is to 
be expected in this direction, The Minis- 
ter of Public Works is now making plans 
for running electric trains over the exist- 
ing tracks between Rome and Naples, as 
well as for constructing a new road be- 
tween the two cities especially for elec- 


trie traction. On the other hand, the 
Mediterranean Railroad Company 


is 
shortly to introduce the electric system 
on some of its lines. The first. step will 
be to transform the RomeAlbano-Net- 
tuni and four other branches which have 
a total length of 200 miles. It is esti- 
mated that 14,000 horse-power will be 
necded for this extensive system. The 
two lines from Rome to Naples will no 
doubt take 20,000 horse-power, while if 
electric traction is applied on the Rocca- 
secca-Arenza branch, as proposed, 17,000 
horse-power will be needed for the latter. 
The whole system will thus take no less 
than 54,000 horse-power, which is to be 
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supplied from a number of hydraulic 
plants to be constructed for the purpose. 
The Valtellina electric railroad is new in 
successful operation and an order has 
lately been given to the Ganz Company 
for three new electric locomotives of fifty- 
five tons cach, which will be used either 
for passenger or freight trains. The loco- 
motives will be mounted on four axles 
with a motor on each axle, and will be the 
heaviest which have yet been built in 
Europe. They are to draw the passenger 
trains at a speed of forty’ miles an hour 
and the freight trains at twenty miles. 
Another important project. in Ttaly is 
that which is to be carried out by the 
Oerlikon Company, which is to erect a 
large hydraulic station for light and 
power distribution to Brescia and the 
different. industrial plants in the neigh- 
borhood, which are especially engaged in 
electrochomical work and use a large 
amount of power. One of the remark- 
able features of this plant is that the 
distribution is to be made at 40.000 
volts, which is the highest tension that 
has been vet employed in the coun- 
trv. The Caffaro River, which is a 
tributary of the Chiesa and has its 
origin in the Tyrolian Alps, will furnish 
the power, Two plants are to be erected 
near each other on this stream, and to- 
gether they will take about 12,000 horse- 
power. The first of these plants is now 
being constructed at Bageline and is to 
use 7,000 horse-power with a seventy-five- 
foot head of water. The canal leading the 
water from the river to the station will 
be 13.500 feet long, of which three sec- 
tions or 7,000 feet will be laid in tunnel. 
The station will contain turbines of 
2,000 horse-power which drive three-phase 
alternators, giving 9,000 volts at forty- 
two evcles. A series of step-up trans- 
formers will raise the tension from 9,000 
to 40,000 volts for the line. Venice is also 
to be supplied with a light and power 
system from a hydraulic plant which will 
be erected in the neighborhood. A large 
company has recently been formed for 
this purpose and it has already obtained 
the concession from the municipality. The 
power of the Cellina River is to be used 
and a generating station is to be erected 
at a point near Varci within the next 


two Vvears, 


One of the new Swiss electric plants 
is that of Vouvrier, which is erected on 
the bank of the Rhone a few miles from 
the point where it leaves the Lake of 
Geneva. The hydraulic power which is 
thus obtained is 3,000 horse-power, on 
an average, which is furnished by a head 


of water of 2,700 feet. The plant tak 


the water directly from the lake by 
flow 


natural fissure which affords a 
sity gallons per second. The water 
brought from there to the station by 
canal 1.2 miles long. To the end of tl 
canal is joined a steel penstock 1.7 fe 
in diameter which is laid undergroun 
Tha penstock, which is 2050 feet lon; 
ends in a basin from which lead tw 
branch conduits of smaller diameter: th 
latter run for 5.850 feet to the statio 
building. The turbines and alternator 
are installed on the upper floor, leavin, 
the lower for the water system. The sta 
ton contains two alternators of th 
Brown-Boveri pattern which are driver 
by 500-horse-power turbines. The latte 
have been furnished by the Piedboeu. 
firm of Düsseldorf. The exciters of these 
machines are mounted on the same shafi 
opposite the turbines. Two other alter- 
nators ol the Thury pattern, which are of 
the monophase type, giving 6,000 volts 
at fifty eveles, are driven at 1,000 revo- 
lutions per minute by 500-herse-power 
turbines built at the Vevey works. The 
Thury alternators are excited by two 
small dircet-current turbine groups of 
twenty-five horse-power. This plant can 
be ran in parallel with a second station 
in the same region at Vuargny, which is 
operatcd by the same company, and the 
two plants are used to distribute light 
and power in the surrounding districts. 
C. L. DURAND. 
Paris, June 27. 


Electric Process of Making Castings. 

CA. Keller, of Paris, has patented in 
France and England a process for the 
electric heating and refining of metals 
and other substances. An auxiliary feed 
chamber is employed in connection with 
electric or other smelting furnaces, which 
takes the form of a tapping ladle mounted 
on a movable truck. This can be moved 
close to each furnace of a battery, in order 
to receive the metal tapped from it. It is 
then passed under a group or groups of 
vertical electrodes, which are plunged into 
the fused material coming from the’ fur- 
nace, This material is thus placed in the 
electric: circuit) and maintained at the 
requisite temperature for mixing and re- 
fining in the auxiliary refining chamber, 
and for subsequent casting into moulds. 
The electrodes are arranged vertically and 
in groups Comprising two or more positive 
and negative electrodes, so that one elec- 
trode can be easily replaced without the 
necessity of stopping the operation. An- 
other arrangement consists of a cupola, 
the front basin of which replaces 
the ladle, and receives the fused material. 
Vertical electrodes dip into the material, 
and maintain it at a temperature re- 
quired for refining the east and trans- 
forming it directly into steel. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Electricity in Mining. 
In both coal and metallic ore mining 
ctric power is being successfully ap- 
ed to hoisting, hauling, drilling, cut- 
g, ventilating, pumping and lighting. 


Fic, 1.—TWenty-Horsk-PowEr INDUCTION MOTOR. 


equaled ease of control in the opera- 
n of machinery, the great flexibility of 
etric circuits, and the facility with 


neers the alleged dangers which arise 
from electric current when used in deep 
levels in mining, but the great develop- 
ment which has been made in recent years 
has, without doubt, overcome many, if 


not all, of these difficulties. There are 
many instances of operation in present- 


day mining, where work would have to 


Fig. 3.—Drrect-CURRENT SERIES-WouND MINING MOTOR, WITH 
SINGLE REDUCTION GEAR. 


ich the mining machinery may be car- 
d into inconvenient places make the 
» of electricity of great practical ad- 
ntage. From time to time there have 
m brought to the attention of engi- 


be abandoned entirely were recourse only 
to be had to the older forms of mining 
machinery. With the ability to carry the 


high quality of insulation which is now 
possible, the electric motor can be made 
use of in hundreds of practical ways. Not 
only is the electric motor useful for work- 
ing the cutting machines, driving the 


Fic. ?.— ROTATING PART OR SECONDARY OF 


INDUCTION MOTOR. 
ventilating fans and operating the pump- 
ing machinery, but it also has a valu- 
able application in connection with hoist- 
ing machinery for haulage and) where 
conditions make it possible for operating 
locomotives carrying the coal bunkers 


1 See 
STILE 


Fic. 4.—CONTROLLER. 


from the headings to the shaft entrances, 
or the openings of the pits. 
The Westinghouse Electric and Manu- 


electric conductor into the deepest re- facturing Company, Pittsburg, Pa., has 


cess of the bottommost level, and with the developed a line of apparatus Which is 
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especially adapted for mining purposca. 
This apparatus is the result of years of 
concentration and specializing along the 
lines most needed for such service. While 
this line is standardized to a consider- 
able degree, the company makes careful 
investigation of the conditions to be satis- 
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circuit, or, in fact, any contact or adjust- 
ments except the friction of the shaft in 
the bearings. The standard motors for 
200 horse-power and smaller sizes are 
provided with a hollow cylindrical frame 
of cast iron, in which the primary is 
mounted. This frame forms a base for 


Fic. 5.—Dow TRIPLE AND DOUBLE PLUNGER Pomp, DRIVEN BY INDUCTION MOTOR. 


fied, and only those types which perform 
with the greatest efficiency are suggested 
for installation. 

The accompanying illustrations show 
some of the apparatus which the West- 
inghouse company has now on the market, 
which is especially adapted for use in 
mining installations. Fig. 1 shows a 
twentv-horse-power Westinghouse type C 
induction motor, Fig. 2 showing the ro- 


. tating part or secondary. This motor 


the machine, and also supports the two. 
end brackets carrying the self-oiling bear- 
ings. The housing entirely encloses the 
primary and secondary elements, and pro- 
tects them from any external damage. 
The primary element consists of a hol- 
low cylinder built up of laminated rings 
of sheet steel, slotted on the inside to re- 
ceive the conductors. The rings are 
rigidly supported by the cast-iron hous- 
ing that encloses the primary and forms 


2, is built up of laminated discs made 
a high grade of steel, mounted upon 
spider, and carries the rectangular co 
per bars of the winding in partially clos 
slots around its periphery. Thie constru 
tion is practically indestructible by hea 
ing, and obviates any possible displac 
ment of conductors or any accident. 
short-circuit. 

Fig. 3 shows the Westinghouse direc 
current series-wound mining motor, wit 
a single reduction gear and gear casi 
These motors are most suitable for hoist 
ing work, and the series motor has grea 
practical value where a very high start 
ing torque is desirable, but where clos 
speed regulation is not required. Wher 
there is any possibility that the moto: 
might race, the compound-wound moto 
is used. The compound-wound motor ha: 
the high starting torque of the series mo 
tor, and, like the shunt motor, will nol 
exceed a certain speed when the load is 
thrown off. Suitable controllers are sup- 
plied with these machines, consisting of 
an iron box containing resistance, a com- 
mutator composed of a number of con- 
tact bloeks, each of which is connected 
to the resistance at suitable points, and 
a set of brushes mounted on a rocker- 
arm. The direction of rotation of the 


Fia. 6.—BALDWIN-WESTINGHOUSE MINING LOCOMOTIVE. 


has neither commutator nor brushes nor 
any other moving contacts. The winding 
consists simply of copper bars bolted at 
their ends to brass rings. 


The stationary part of this machine 


is permanently connected to the main 
circuits, and the rotating part has no 
electrical connection with any external 


the frame of the motor. The conductors 
are usually machine-wound coils of wire 
that are thoroughly insulated before be- 
ing placed in the slots of the primary 
iron core. Instead of wire, in some of the 
larger motors a copper strap, bent to the 
proper form, is used for the coils. 


The secondary, which is shown in Fig. 


motor depends upon the direction in 
which the controller handle is moved 
from the neutral point. A typical con- 
troller is shown in Fig. 4. Fig. 5 shows 
a Dow triple and double plunger pump, 
four inches by six inches, driven by an 
induction motor. 

Fig. 6 shows the Baldwin-Westing- 
house electric mining locomotive. Elec- 


we 


‘ic locomotives for mining service are 
vided into two classes—locomotives for 
irfuce haulage and for underground 
ine haulage. The use of these locomo- 
ves for mining purposes has passed the 
‘perimental period, and some of the 
rgest mines in the country have been 
wipped with them. The amount of 
ving effected by the use of the electric 
comotive for mine haulage in place of 
ules or other means of haulage will, of 
wmrse. vary with the conditions that ex- 
t in each particular case. The cost of 
tendance is the chief item in which 
‘onomy is found over the other methods 
f haulage, the cost of fuel, ete., being 
uirly comparable to that of feed. and a 
milar relation holding in depreciation 
arges. The saving in the item of at- 
ndance, however, has been found to he 
y great as to amount to a thirty per cent 
ividend upon the cost of eledtrie in- 
allatien. 

The compactness of the eleetrie loco- 
tive makes it adaptable to low and 
arrow entries. There are no moving 
arts exposed to external injuries, the 
wehanism is of the simplest. character, 
e running parts are readily accessible, 
vd the cost of maintenance is brought 
Ya minimum. 

A valuable feature of the electric loco- 
otive for mine service is that. while 
iere is a variety of power service de- 
anded in the mine, the power for 
erating the electric locomotive may con- 
ently be furnished from the same elec- 
ic generating plant that supplies cur- 
nt for lighting the mine, and the same 
true equally of the pumping, ventilat- 
ir, hosting, drilling and other work. At 
we same time, the electric system affords 
simpler method of power distribution. 
The standard type of locomotive frame 
msists of heavy cast-iron side and end- 
eces, securely bolted together, and kept 
mare by machine joints and shoulders, 
ccurately fitted. Interchangeahility of 
| parts is effected. The pedestal caps 
e forgings made to templet, and are 
ted so as to relieve the frame from 
‘aking strains in case of severe shocks. 
he driving-wheels and axles, bearings, 
ake equipment, operating platform, 
ring supports and accessories, in the 
av of levers and mechanical fittings, 
e all of the most substantial character, 
id designed to correspond with the 
chest type of locomotive building. 
The locomotive is driven by two mo- 
rs, separately  spring-supported, one 
‘ared to each axle by single reduction 
aring, the gears being enclosed in neat 
sings. The motors are designed es- 
wially for mine service, and are of the 
ur-pole steel-clad enclosed railway type. 
he armature is of the ironclad tvpe, the 
ils being held in slots below the sur- 
eo, and secured from displacement as 
the most improved railway service. 
The current controller or starting de- 
ce is of the latest type, with magnetic 
ow-out to prevent arcing at the con- 
cts. It is provided with various speed 
anges, and is operated by handles for 
arting and ypeversing. 
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Fault Detector. 

A simple portable instrument for the 
Jocalization of faults on electric light and 
mains is based on Mr. F. C. 
Raphaels principle, and gives a direct 
reading of the distance of the fault from 
the station bv a simple balancing test. 
The test is independent of the resistance 
of the cables and hy its means a fault of 
high resistance may be localized, as well 
as a dead earth or short-circuit. The con- 
nections for this instrument are shown in 
The faulty cable is con- 
nected to terminal F, and a sound one, 
used to complete the loop, is connected to 
the terminal L. A sliding key S is set to 
Indicate the length of the cable loop. Then 
the portable key P is shifted until a point 
is Obtained where by pressing the gal- 
vanometer key K no deflection is obtained. 
The reading of the key P indicates the 


power 


the diagram. 


distance of the fault from the terminal 


F. If the cables are not the same cross- 
sectional area, or if they can not be eon- 
nected to the instrument, suitable allow- 
ances must be made for the equivalent 


Galvanometer 


hile pra 
eatning C) 
or Earth. G 


Pal 


CIRCUIT oF F 


AULT DETECTOR, 


This instrument is 
being manufactured by Messrs. Nalder 
Brothers & Company, of Queen Anne's 
Gate, S. W., London. 


lengths of the eables. 


‘ 


Heating and Ventilating Telephone 


Exchanges. 
The New England Telephone and 


Telegraph Company, of Boston, Mass., 
has given a great deal of attention to the 
heating and ventilating of its exchange. 
The ventilation is especially important, 
and arrangements are provided by which 
it can be maintained constant in volume 
independently of the amount of heat re- 
quired or the state of the weather. 

In the present plant, the fan, which 
is direct-connected to a vertical engine, 
forees the air through a steam heater 
composed of pipe coils, enclosed within 
a stecl-plate housing. The heater, how- 
ever, is by-passed, so that a greater or less 
proportion of the air may be forced into 
the distributing pipes without passing 
through it, and this by-pass is fitted with 
a special hot and cold damper arrange- 
ment which is automatically controlled 
by Johnson thermostats located in the 
several rooms of the building. The B. F. 
Sturtevant Company, Boston, Mass., by 
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whom the fan and heater were installed, 
also supplied the galvanized iron piping 
elbows, fittings, registers and screens, 
together with’ the. direct steam-heating 
work, automatie control and the boiler 
and boiler setting. The steam is deliv- 
ered to the engine at twenty-five pounds 
pressure, and the exhaust passes into the 
heater. 

A somewhat similar equipment was 
furnished by the above company to the 
Twin City Telephone Company, of St. 
Paul, Minn., some time ago. In this 
ease special preeaution was taken to 
purify the air supply. It has been stated 
that about ninety per cent of the trouble 
‘aused by imperfect contact in the switeh- 
board connections can be prevented by 
thoroughly cleansing the air as it enters 
the building, Many experiments have 
been tried in the way of dry-cleaning by 
filtering through screens of wire and 
cheese-cloth or cotton-batting. 

The action of the air-purifying and 
cooling apparatus adopted by the Twin 
City Telephone Company consists in 
thoroughly saturating the air with water 
by passing it through a fine spray and 
afterward precipitating the moisture with 
the collected impurities and discharging 
it into the sewer. The water which is 
taken up at high velocity and held in 
extracted by 
centrifugal force by passing it through 
a series of tubes in which spirals 
placed as to give the ait 
a whirling motion, causing the suspended 
particles, which are heavier than the air, 
to be thrown outward and brought in 
contact with the tubes, from, which they 
flow through perforations to a drip-pan 
below. 

The washing process imparts about 
seventy per cent humidity at a tempera- 
ture of seventy degrees Fahrenheit in the 
operating room. This is considered the 
most desirable for health and comfort 
and avoids the excessive dryness resulting 
with other systems of heating and venti- 
lating which often require a humidostat 
to correct the defeet. Moreover, in the 
summer time, with the temperature out- 
side of eighty degrees Fahrenheit and 
with the normal temperature of the city 
water, the air delivered to the rooms cap 
be readily reduced to seventy degrees. 

The air after being tempered, washed 
and dried is blown by the fan through 
the reheating coils into the tempered air- 
chamber. A mixing damper is plac 
with connections to both, so arranged that 
the hot or tempered air, under the con- 
trol of the Power's thermostat in the 
operating room, is mixed automatically 
to the proper degree, maintaining 
thronghout the vear a constant tem- 
perature in the room with uniform alt 
delivery and humidity, 
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together with a twelve-station outfit, six 


Some New Telephone Specialties. 

The accompanying illustrations show a 
number of telephone specialties which 
have been developed by the De Veau Tele- 


at short angles. The base of the instru- 
ment is of composition, and the metal 
parts can be finished to match the hard- 


interference. 


pairs can be talking at one time without 


Figs. 3 and 4 show the side view and 


Fiu. 1.—Pusn-Button TELEPHONE. 


phone Manufacturing Company, of 27 
Rose street, New York city. Figs. 1 and 
2 show the De Veau push-button tele- 
phone. This resembles the ordinary push- 
button, and can be used as such, but is 
still a complete telephone instrument, 
and may be used for intereommunicating, 


Fic. 3.—SipE VIEW. 


switchboard or straight line work. The 
instruments are equipped with double- 
pole receiver and long-distance transmit- 
ter, All springs are of phosphor-bronze, 


ware. The instrument is simple, 
compact and reliable. 

These push-button telephones 
are so constructed that they can 
he used in intercommunicating, 
switchboard or straight line 
work, without making any 
changes in the connections. 
Complete wiring diagrams, 
showing connections for all the 
systems, are furnished with 
cach instrument. 

Fig. 2 shows the same type of 
telephone as Fig. 1, with the ad- 
dition of an intercommunicating 
plug block. This arrangement 
has many advantageous fea- 


Fic. 2.— Pusan. Button TELEPUCNE, WITH 
PLUG CONTACTS. 


tures. The plug sets into a metal head, 
ensuring a perfect contact at all times. 
It is held by a chain, which ensures the 
availability of a plug af all times. The 
plug may be left in any jack, and the 
station can be called. This makes the 
instrument automatic, as it is not neces- 
sary to return to the home station to re- 
ceive a call, With this type of telephone, 


Fis. 4.— RECEIVER REMOVED. 


the receiver removed, showing the trans- 
mitter. ‘The watch-case receiver is of 
aluminum, and the push-button -is of 
hard rubber. There has been a prejudice 
against the button in push-button tele- 
phones being placed in the centre of the 
receiver. This trouble has been obviated 
by placing the button in the transmitter 
fraine-plate, it having no connection 
Whatever with the transmitter or receiver. 

ig. 5 shows the De Veau patented 
automatic combination telephone and 
messenger call box. This is a telegraphic 
messenger system, only one battery being 


- — 
“a a 


Fig. 5,—AUTOMATIC COMBINATION TELEPHONE 


AND MESSENGER CALL. 


employed for any number of instruments 
and circuits. The line is normally open 
to battery, except when in actual use. The 
circuits are never open at any time, either 
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in conversation or in signaling. Signal- 
ing central office is accomplished by add- 
ing a ground. To make any desired call, 
by adjusting the teeth contacts, in and 
out of path movements of the inner arm 
contacts, designate any desired number 
that is necessary. The number of instru- 
ments on a line is not limited. When the 
instrument is hanging normal it is shunt- 
ed out of circuit. It is noiseless, wheel- 
less and springless. No contact springs 
or wheels are in the circuit. Subscribers 
can not converse with each other over 
this system, as no battery is on the cir- 
cuit until “central” plugs in and gives 
it. An open wire does not affect the in- 
strument in signaling over the line. If 
a “central” and a subscriber are talking, 
and a second subscriber comes in on the 
line, the signal is unheard by the first 
subscriber, but it is received by “cen- 
tral.” 

The valve in this instrument can be 
so adjusted that the call will be regis- 
tered'in the central office by the time the 
subscriber gets the telephone receiver to 
his ear. 


A New Zimdars & Hunt Panel-Board. 
Zimdars & Hunt, of 127 Fifth avenue, 
New York, have just added to their line 


New TypE PANEL-BOARD. 


a new type of panel-board which it is be- 
lieved will meet with considerable favor. 
These panel-boards are made to take the 
common Edison plug, that old standby for 
protecting low-tension circuits carrying a 
few amperes. It seems eminently proper 
that a form of panel-board should be de- 
signed to make a more extended use of 
this device than that heretofore afforded 
by the common porcelain cutout block, 
for, of the many devices introduced in 
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the earlier days of electric lighting, it is 
one of the very few that has not since 
been altered into unrecognizable form or 
discarded altogether. 

The panel-boards now being introduced 


New Type PANEL-BOARD. 


by Zimdars & Hunt, two forms of which 
are shown in the illustrations, are made in 
all of the usual forms demanded in panel- 
boards generally, such as with and with- 
out branch or main switches, meter loops, 
fuse connections in mains, etc., and with 
two or three-wire mains. These pancel- 
boards in other respects embody the well- 
known Zimdars & Hunt features to be 
found in all of this concern’s panels. 


A New Cable Bracket Frame. 

Among the exhibits at the National 
Light Association convention, held in 
Chicago recently, was that of C. M. Gest, 
expert subway contractor of Cincinnati 
and New York. 

Mr. Gest has invented and placed upon 
the market many valuable specialties for 
use in conduit construction, one of which, 


* 
re 
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New CABLE BRACKET FRAME. 


“the Gest bracket frame,” is illustrated 
herewith. The frame is made of angle 
iron heavily galvanized. As can be seen, 
the frame is supplied at top and bottom 
with anchors which, with the frame it- 
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self, are built in the wall, the face of 

frame being flush with the wall, thereby 

taking up no room in the manhole at 
all. 

The cable bracket (galvanized cast 
iron) is secured to the frame by means 
of a galvanized T head-bolt with a 
special nut so designed that the 
bracket is removed by being lifted 
straight up. By means of the special 
nut the bracket can be adjusted to any 
angle, and as the slot in the frame is 
unobstructed from top to bottom the 
bracket can be adjusted to any height 
desired. The frames are made in the 
following lengths, twelve inches, twen- 
ty-four inches, thirty inches, thirty- 

six inches, forty-two inches, and the 

brackets are made in three sizes, single, 
double and triple. Longer frames than 
the above are made to special order. 

The bracket bolts are removable at any 
time and very little time is required to 
change from a single bracket to a double 
or triple type. 

All parts being heavily galvanized 
they will last as long as the conduit sys- 
tem itself. 


Terminal for Copper-Tipped Fuse 
Links. 

The Chicago Fuse Wire and Manu- 
facturing Company, of Chicago, New 
York and Buffalo, has recently been 
granted a patent, No. 730,906, covering 
an improved terminal for copper-tipped 
fuse links. One form of this device is 


TERMINAL FOR COPPER-TIPPED FUSE LINKS. 


shown in the illustration herewith, this 
fuse being specially adapted for use 1D 
main cutouts and for dynamo fuses. 

The manufacturer claims as special 
features a strong and reliable connection 
between the fuse and terminal, as the con- 
tact surface is very great. Another 
prominent point is the enhanced appear” 
ance of the completed fuse. It 1s also 
very compact. 

The Chicago Fuse Wire and Manufac- 
turing Company has been using this 
style of connection for some time, pry 
cipally in connection with the larger 81Zes 
of fuses which are made from strip. = 
company will be glad to send its lates 
catalogue No. 14 upon request, showing 
a full line of its well-known fuse wil’ 
strip, fuse links/@ndctélephone: supplies. | 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


BOSTON-WORCESTER TROLLEYS—A new trolley line between 
Boston and Worcester, Mass., was scheduled for opening on July 1. 
The first car run over the new street railway was on the occasion 
of the official tour of inspection, and the railroad commissioners 
and officials of the road made the trip in a special car on Friday 


morning, June 26. 


ST. LOUIS LIGHT CONSOLIDATION—The Union Electric 
Light and rower Company, of St. Louis, Mo., is to be a consolida- 
tion of the Imperial Electric Light, Heat and Fower Company and 
the Citizens’ Electric Lighting and Power Company with the Mis- 
souri Edison Electric Company. The company is capitalized at 
$10,000,000, and is at present erecting a large central power sta- 
tion at a cost of over $2,000,000, with a capacity of $50,000 horse- 
power. A ten-year contract has just been entered into with the 
St. Louis Transit Company, to supply the latter with a minimum 
of 12,000 horse-power. 


MANILA ELECTRIC PROJECT—The Manila Electric Rail- 
road and Ligbting Corporation, of Hartford, Ct., with an author- 
ized capitalization of $6,000,000, has filed a certificate of incor- 
poration with the Secretary of State. The incorporators are Arthur 
L. Shipman, Charles W. Gross and Charles A. Goodwin. Accord- 
ing to the terms of the charter the purpose of the company is to 
acquire, construct, equip, own, lease and operate in the city of 
Manila, Luzon, Philippine Islands, etc., street railroads, lighting, 
power and ice plants, ferryboats and vessels. The company is 
authorized to conduct its operations in any of the possessions of 
the United States, and to have its offices outside of the state of 


Connecticut. 


JOHNSTOWN-CHAMBERSBURG TROLLEY—A movement is 
under way for the consolidation of all the electric railways and 
electric lighting plants between Cumberand, Md., and Johnstown, 
Pa., a distance of seventy-two miles. The entire mileage will be 
150, and considerable new construction will have to be done in the 
way of connections. Among those announced as interested are 
Thomas T. Boswell, of Baltimore; S. J. Graham, of Cumberland; 
O. W. Kennedy, general manager of the H. C. Frick Coke Com- 
pany; L. F. Rutn, Connellsville, Pa.; William Gibson, formerly 
general superintendent of the Baltimore & Ohio Railroad, and 
Charles Donnelly, president of the Pittsburg & Terminal Railway. 
To carry out this consolidation the Johnstown & Cumberland Elec- 
tric Railway Company has been incorporated in New Jersey. 


MEXICAN ELECTRICAL DEVELOPMENTS —American inter- 
ests are to build another extensive power transmission system in 
Mexico. A new project is to furnish the cities of Chihuahua and 
Parral, and mines along the route, with energy for lighting, trac- 
tion, manufacturing and general power purposes. The Conchos 
River Power Company will build the plant and operate the system. 
The power plant is to be located at La Joya, on the Conchos River. 
The {initial equipment will be a 3,200-horse-power plant, although 
it is expected that 30,000 horse-power will be generated ultimately. 
Four units of 800 horse-power each will be employed in the present 
installation. The available head is 125 feet. Chihuahua is eighty 
miles distant from the power-house site, and Parral is eighty-six 
miles away. The transmission line will operate at 40,000 volts. 
The concession was originally granted by the Mexican authorities 
to R. M. Burke, formerly United States consul stationed in 
Chihuahua. Mr. Frank H. Wright is at the head of the installing 
company. Two other important power transmission lines are now 
under construction in Mexico. These are the Guanajuato Light 
and Power Company and the Mexico Light and Power Company, 
Limited. The Guanajuato company is building a large power-house 
on the Douro River, the power to be transmitted a distance of some 
125 miles. The Mexico company will ultimately generate 80,000 
horse-power, the power-house to be constructed near Huauchinango, 
the energy being transmitted to Mexico City, ninety miles distant. 


GEORGIA LIGHTING INTERESTS MERGED—It is announced 


that the entire street and house lighting facilities of Atlanta, Ga., 
are now under the control of the H. M. Atkinson interests, a 
merger of the Georgia Railway and Electric Company and the 
Atlanta Gas Light Company having been effected. The following 
statement has been issued from the office of Preston S. Arkwright, 
president of the Georgia Railway and Electric Company: “The par- 
ties interested in the Georgia Railway and Electric Company and 
the Atlanta Gas Light Company have arranged for an exchange of 
the stock of the companies. By the terms of the exchange the pres- 
ent stockholders of the Atlanta Gas Light Company will become 
largely interested in the Georgia Railway and Electric Company. 
They hold at present $600,000 par value preferred stock, and $1,014,- 
625 par value of the common stock of the Atlanta Gas Light Com- 
pany. They receive in exchange for this a like amount, par value, 
of the common and preferred stock of the Georgia Railway and 
Electric Company. There will be no consolidation of the two com- 
panies, but they will continue to be operated as separate and inde- 
pendent organizations. By the exchange, however, the ownership 
of the two companies is common, and they will be brought in closer 
touch with each other, will be able to purchase their supplies 
jointly, and by this means it is believed that economies in the 
operation of each can be effected and higher efficiency and better 
service accomplished in all departments of both companies. The 
management of each company will remain the same as it is now.” 


ELECTRIC LIGHTING. 


WINONA, MINN.—An electric light plant will be installed at 
Spring Grove. 


HACKENSACK, N. J.— It is stated that Park Ridge is to have 
a municipal electric lighting plant, to cost $15,000. 


MILWAUKEE, W1S.—The Milwaukee Electric Railway and 
Light Company has begun active operations on its plant at West 
Allis. 

GRANDVIEW, TEX.—A franchise has been granted to W. B. 
Head for an electric light plant, which will be put in as soon as 


possible. 


ROCKVILLE, MD.—The town of Rockville has entered into an 
agreement with Joseph Schreiber, of Baltimore, to light the town 
with electricity. 

WASP, IOWA—At a special election it was decided to install 
an electric light plant, to be in operation within ninety days. 
The contract was awarded to J. K. Alline, of Fort Dodge. 


MARION, IND.—A company with a capital of $25,000 has been 
orgainzed at Converse for the purpose of taking over the public 
utilities of the town, including the electric light and telephone 


plant. 

MACON, GA.—Work is progressing on the dam which is being 
built on the Oconee, near Milledgeville. The object of this work 
is to secure power for generating electricity for Macon and other 
cities and towns in this section. It is expected that 25,0v0 horse- 


power will be developed. 


OCEAN SPRINGS, LA.—A contract has been entered into with 
the Biloxi Electric Light and Street Railway Company to light 
the streets of the town for a period of ten years. The company 
was granted a twenty-five-year franchise to erect and maintain 
an electric light system in this city. The system will be in opera- 
tion in about six months. 

TROY, N. Y.—The Edison Electric Light and Power Company. 
of Amsterdam, has been incorporated with the Secretary of State, 
the company being the outcome of the merger of the Edison Elec- 
tric Light and Power Company and the Amsterdam Arc Light 
The new company proposes to operate in the counties 


Company. 
of Montgomery, Fulton, Schenectady, Herkimer, Schoharie and 
Saratoga. Its principal place of business is to be in Gloversville. 


The capital stock is $23,000. 
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ELECTRIC RAILWAYS. 
CINCINNATI, OHIO—The Cincinnati, Milford & Loveland 
Traction Company has closed a deal whereby it acquires the right 


of way, privileges and interests of the Cincinati, Milford & Eastern 
Traction Company. 


PHILADELPHIA, PA.—The Bustleton & Byberry Rapid Tran- 
sit Street Railway Company has been chartered with a capital of 
$120,000, to build a road twenty miles long between Frankford 
and Byberry. Building will begin shortly. 


LANSING, MICH.—-Articles of incorporation of the Jackson. 
Ann Arbor & Detroit Traction Company, capitalized at $2,500,000, 
Have heen filed with the Secretary of State. 
tend the Boland electric line and operate it. 


JANESVILLE, WIS.—The council has granted a franchise to 
the Janesville Traction Company, which proposes to construct a 
line from Janesville to Madison, by way of Stoughton and Edger- 
ton. The line is to be completed in three years. 


NASHVILLE, TENN.—AII the property of the Nashville Rail- 
way was sold recently by a special master of the United States 
Circuit Court. The purchaser was Colonel A. M. Shook, repre- 
senting the former stockholders, and the price paid was $500,000. 


OMAHA, NEB.—Callahan Brothers & Katz have been 
awarded the contract for building thirty-five miles of electric road 
from Indianapolis to Rushville, Ind. Tne road will be double- 
tracked all the way, and will cost in the neighborhood of $1,000,000. 
Work will begin at once. 


LANSING, MICH.—The Grand Rapids & Southern Traction 
Company, organized with $1,300,000 capital to build an electric 
road from Battle Creek to Gull Lake, Prairieville, Gun Lake and 
other places to Grand Rapids, has filed articles of incorporation 
with the Secretary of State. 


ALBANY, N. Y.—The Court of Appeals has sustained the per- 
mission granted by the State Railroad Commissioners for a third- 
rail electric railroad by tne Portchester Electric Railroad, from 
the Harlem River, through Westchester County to Porchester. The 
road is to connect with the New York subway. 


CINCINNATI, OH!IO—The Cincinnati, Lawrenceburg & Aurora 
Electric Street Railway Company will shortly begin extending its 
line from Aurora to Rising Sun, Ind., nine and one-half miles. 
The surveying of the right of way has been finished. The com- 
pany expects to have cars running by the last of the year. 


DES MOINES, IOWA—Articles of incorporation for the West- 
ern Iowa Interurban Railway Company, which is to have its prin- 
cipal place of business in Des Moines, were filed recently with the 
county recorder. The capital stock is placed at $100,000. The 
company will build a line from Des Moines to Council Bluffs. 


TOLEDO, OHIO—The Louisville & New Albany Traction Com- 
pany has been incorporated with a capital stock of $3,000,000. 
James W. Dunbar, of New Albany; J. F. Stratton, of Jeffersonville; 
Samuel Insull, representing R. W. White and other Chicago inter- 
ests, and J. O. English are directors. The length of the lines will 
be nearly 200 miles. . 

AUGUSTA, GA.—Messrs. George E. Coughlin and Frank Wil- 
son are at the head of an enterprise to build an electric line from 
Anderson to Greenville, a distance of thirty-six miles. It will 
pass through the towns of Piedmont, Belton, Williamston and 


Pelzer. Power will be generated from the water power of the 
Savannah, Tugalo and Saluda rivers. About $1,000,000 will be in- 
vested. 


KINGSTON, N. Y.—The property and franchises of the New 
Paltz & Poughkeepsie Traction Company, which operates over the 
Poughkeepsie Bridge, have been sold at auction under foreclosure 
of a mortgage by the Franklin Trust Company, of New York, to 
Charles J. Rowe, a New Jersey lawyer, for $20,000. The mort- 
gage was for $1,000,000. Mr. Rowe is believed to represent the 


trust company. 

ALBANY, N. Y.—The IthacaCortland Traction Company has 
been incorporated with a capital of $200,000, to operate from Cort- 
land to Ithaca a street surface railroad. The directors are Howard 
L. Chandler, Ogden Armstrong, F. C. Howell, J. B. Staley and 
C. T. Leland, of Philadelphia; C. J. Harrington and J. W. Laugh- 
ran, of New York city; J. P. Archer, of Camden, N. J., and E. H. 


Chandler, of Atlantic City. 
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TELEPHONE AND TELEGRAPH. 
RICHMOND, VA.—The Salisbury Telephone Company is build. 
ing a system in Spencer. 


OAKLAND, CAL.—It is said that Colton is soon to have a tele- 
phone system under city ownership. 


CHICAGO, ILL.—The Chicago Telephone Company will build 
a $25,000 exchange building in Austin. 


GREENVILLE, TENN.—A new telephone line will soon be 
built from Sacteels Mill into Greenville. 


INDIANAPOLIS, IND.—The Lynn Local Telephone Company 
has filed a notice of an increase in capital stock from $8,000 to 
$15.000. 


LEAVENWORTH, KAN.—The Missouri & Kansas City Tele- 
phone Company will build a new telephone exchange building in 
this city. 

LITTLE FALLS, N. Y.—A telephone line is to be established 
from Grant to Gray and thence to Cold Brook, a distance of about 
fourteen miles. 


MUSCATINE, IOWA.—The Madura Telephone Company has 
filed articles of incorporation. The company will operate in Musca- 
tine and Louisa counties. 


MEMPHIS, TENN.—The city counci: has granted the Cumber- 
land Telephone and Telegraph Company a thirty-year franchise 
over and under the streets of the city. 


HARTFORD, CT.—The Gagnon Selective Telephone Company 
has been incorporated with a capital of $10,000. Amos Gagnon, 
Michael F. Brown and Michael Gillicuddy, of Stafford Springs, are 
the incorporators. 


NEW INCORPORATIONS. 
PENN YAN, N. Y.—Friend Telephone Company. $5.000. 


FITCHVILLE, OHIO—The Clinton Air Telephone Company. 
$1,000. 


SUMPTER, ORE.—Sumpter Light and Water Company. 
$150,000. 

HARRISBURG, PA.—The  Pottsgrove Traction Company. 
$130,000. 


TAZEWELL, VA.—Clear Fork Telephone Company. Increased 
to $4,000. 

CANANDAIGUA, N. Y.—People’s Telephone Company. Increased 
to $25,000. 


BAY CITY, TEX.—The Bay City Ice, Light and Power Com- 
pany. $50,000. 


DOYLESTOWN, PA.—The Hatboro & Hartsville Street Railway 
Company. $36,000. 


BURLINGTON, IOWA—The Modern Telephone Company. alt 
000. Incorporators: W. W. Copeland, H. A. Brown, J. H. Pettibone. 


BOZEMAN, MONT.—The People’s Electric Light and nee 
Company. $50,000. Directors: F. L. Benepe, George Flanders anc 
G. L. Hogan. 


JEFFERSON CITY, MO.—Cape Girardeau Bell Telephone Com 
pany. $20,000. Incorporators: John F. La Peck, Henry L. Roziei 
and Edgar J. Rozier. 


PARKERSBURG, W. VA.—The Southern States Telegraph en 
Telephone Company. $25,000. Incorporators: H. Tisdale, John 
Stander, Samuel Trissler and Harry Budd. 


RICHMOND, VA.—The Carolina & Henrietta Telephone ae 
pany. $10,000. Ineorporators: Edward Thompson, R. P. n 
Jr., Thomas P. Rennolis, J. M. Turnley, B. B. Doggett and others. 


FRANKLIN, MINN.—Franklin Local and Rural Telephone 
Company. $3,000. Incorpovators: C. W. Parsons, Henry Dittes. 
A. J. Olin, Daniel Whetstone, R. E. O'Keefe, H. B. Cole, L. H. 
Kirwin, and others. 


CHARLESTON, W. VA.—Salem Terminal Traction Company. 
$260,000. Incorporators: C. E. Barnes, Pittsburg, Pa-; J. T. a 
Graw, Grafton; H. B. McKinley, Salem, W; Van J. Ea Law, Clarks 
burg; W. T. Henis, of Uniontown, Pa., and others. 
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ELECTRICAL SECURITIES. 


The hopes that the past week would see a decided rally in 
market prices were evidently discounted by reason of the holiday 
spirit which pervaded the exchanges in general. Outside of the 
apathy which has prevailed for some months, the methods of sev- 
eral large and influential speculative interests have caused a ten- 
dency toward conservatism and a leaning to bear operations. The 
present outlook is more or less clouded, due to the conflicting re- 
ports from industrial and agricultural centres. The July crop re- 
port will do muen to shape and influence buying for the balance 
of the year. Half-yearly statements from centres of industry 
will also give a better view of these conditions, and there is every 
possibility that with the recurrence of high-class statistics the 
market will continue firm, even if prices are not advanced for 


some time. 
ELECTRICAL SECURITIES FOR TILE WEEK ENDING JULY 4. 


New York: Closing. 
Brooklyn Rapid Transit................. 58g 
Consolidated G@aS...... 0... cee ee eee ees 192215 
General ElectriC.......senensaneseressesee 177 
Kings County Electric................... 200 
Manhattan Blevated.................. ‘eee, 137 
Metropolitan Street Railway......... Gate bee 
New York & New Jersey Telephone...... 155 
Westinghouse Manufacturing Company.. 190 

Philadelphia ; Closing. 
Electric Company of America........... 8 
Electric Storage Battery common........ 62 
Electric Storage Battery preferred....... 62 
Philadelphia Electric. ............ 0.0000. 6 
Union  Tractioninc sess o6e8edece dace sauces es 45 
United Gas Improvement................. 881% 


Electric Company of America directors have declared the regu- 
lar semi-annual dividend of thirty cents per share out of the earn- 
ings for the six months ending June 30 last. The dividend, which 
is at the rate of six per cent per annum, is payable July 31 to 
stockholders of record July 20. Books close July 20 and reopen 


August 1. 
Boston: Closing. 
American Telephone and Telegraph...... 13234 
Edison Electric Illuminating............ 245 
Massachusetts Electric. .........0..0 eee 83 14 
New England Telephone................ 130 


Western Telephone & Telegraph preferred 89 


Chicago: Closing. 
- Chicago Telephone......ssessssssoesesso 124 
Chicago Edison Light.................. 150 
Metropolitan Elevated preferred......... 66 
National Carbon common..............- 23 
National Carbon preferred.............. 93 
Union Traction common................ 314 
Union Traction preferred............... 32 


Metropolitan Elevated, for the half year ended June 30, has 
maintained an average gain of ten per cent over the corresponding 
period of 1902. The daily average for the half year is $114,000, 


against $103,500 for similar period last year. 
PERSONAL MENTION. 
PROFESSOR R. B. OWENS has received the degree of Doctor 


of Science from McGill University, Montreal, Canada. 


MR. O. F. CONKLIN, head of the electrical department of the 


Robbins & Myers Company, of Springfield, Ohio, was a New York 
visitor last week. 


MR. THOMAS M. GOGIN, treasurer and manager of the Ameri- 


can Thermo-Call Company, of Boston, Mass., was a visitor to New 
York city last week. 


MR. HENRY W. BROOKS, JR., has resigned as director and 


treasurer of the McCreary Electric Company, and will hereafter 
devote his attention to his construction interests. 


MR. WILLIAM CURRIE, of the Stanley Electric Manufacturing 


Company, who for some time has been at the Pittsfield works as 


ELECTRICAL REVIEW 


Mr. C. C. Chesney's assistant, has been appointed sales enginee 
of the Chicago office of the company. 


MR. TITUS ULKE has recently been transferred from the posi 
tion of assistant inspector to that of mechanical draftsman of the 
ordinance department of che Watervliet Arsenal, near Troy, N. Y 


MR. WILLIAM W. DEAN, for many years an engineer with the 
Kellogg Switchboard and Supply Company, has resigned to accept 
an appointment as consulting engineer for the Consolidated Fire- 
Alarm Company, of New York city. 


MR. G..A. BOWERS, who recently resigned as master mechanic 
of the Southern Railway, at Alexandria, Va., has been appointed 
master mechanic of the Baltimore & Annapolis Short Line and the 
Washington, Baltimore & Annapolis, at Annapolis, Md. 


MR. B. H. SCRANTON, president and general manager of the 
American Electrical Heater Company, of Detroit, Mich., has been 
at the Park Avenue Hotel, New York, for ten days, and during his 
return trip spent a few days at Madison, Ct., his birthplace. 


PROFESSOR WILLIAM ESTY has been placed at the head of 
the electrical engineering department of Lehigh University. 
Bethlehem, Pa. The department of engineering is now a separate | 
function from that of the department of physics at the university. 


MR. J. A. HOLMES, chief of the department of mining and 
metallurgy of the Louisiana Purchase Exposition, has returned 
to St. Louis after a prolonged eastern trip, where arrangements 
have been made by him for a very complete exhibition of fron and 
steel processes and products. 


M. HENRI POINCARIsS has received the honorary degree of 
Doctor of Scienve from the University of Oxford; the honorary 
degree of Doctor of Laws of the University has been conferred 
upon His Royal Highness Prince of Wales, Lord Kelvin and Lord. 
Lister, and the honorary degree of D. C. L. of Durham University 
has been conferred upon Dr. Joseph Larmor. 


MR. ALFRED H. SMITH has been appointed general manager 
of the New York Central & Hudson River Railroad, assuming the 
new position on July 1. Mr. Smith began his railroad career 
twenty-five years ago, in the office of the Lake Shore Railroad 
in Cleveland, and for two years carried messages for the officers 
of that company. His rise has been gradual, though steady, and 
he has been, in turn, brakeman, conductor, telegraph operator, 
train despatcher, division superintendent and general superintend- 
ent. Mr. Smith has for a year and a half been general super- 
intendent under William C. Brown, third vice-president and gen- 
eral manager. Mr. Smith will relieve his chief, Mr. Brown, of a 
part of his work, which, as a result of combining the four operat- 
ing departments, has grown considerably since Mr. Brown came 


from Cleveland in February, 1902. 
OBITUARY NOTICES. 


MR. J. A. HESSE, of Atlanta, Ga., died suddenly in Boston, 
Mass., on June 29, while on a business trip to that city. Mr. Hesse 
has been identified with the commercial side of the electrical in- 
dustries for many years, and for the past four years has repre- 
sented the Fort Wayne Electric Works in the South. Mr. Hesse 
was well known to many of the pioneers in the trade. Announce- 
ment of his death will be read with great sorrow by a large 
acquaintanceship in the field. The funeral was held at Lima, 


Ohio, Thursday, July 2. 


MR. CHARLES C. BARTON died on June 28 at his home, 29 
West Twenty-sixth street, New York city. Mr. Barton was born 
in Rochester in 1840, and was the son of the president of the Bar- 
ton Tool Company. He was graduated from Rochester University, 
and at the breaking out of the Civil War joined the Ninety-eighth 
New York Volunteer Regiment. He won promotion during the 
war, and served on the staff of General Halleck and General Grant 
at Vicksburg. Since the war ne had devoted himself to invention, 
chiefly along electrical lines, and had invented several appliances 
now in general use. 
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INDUSTRIAL ITEMS. | 


THE HART MANUFACTURING COMPANY, Hartford, Ct., has 
10ved into a large new building well equipped for manufacturing 
urposes. This company makes the celebrated “Diamond H” 
witches. 


THE NATIONAL TELEPHONE SUPPLY COMPANY, Cleveland, 
hio, is manufacturing a new form of cable hanger, which is 
laimed to be especially adapted for telephone and electric light 
ne service and to be extremely simple and permanent. 


THE GLACIER METAL COMPANY, of New York and London, 
as recently opened an office at Richmond, Va., to facilitate the 
andling of its increased trade in that locality. “Glacier” metal is 
high-grade Babbitt used for high-speed and heavy running ma- 
hines. + 


THE NATIONAL WIRE CORPORATION, New Haven, Ct. 
lanufacturer of wire, rods and wire nails, has issued a new bul- 
‘atin giving special prices on galvanized telegraph and telephone 
rire and wire strand. This bulletin may be had on request to the 
ompany. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
NG COMPANY, Chicago, Ill., and Rochester, N. Y., has recently 
old a magneto switchboard to the Deerfield Telephone Company, 
[orth Benton, Ohio, and a large number of bridging telephones to 
he Clinton Telephone Company, Wilmington, Ohio. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill, is 
onding out an illustrated circular descriptive of the new cartridge 
use designated as the McBride “Arkless,” for which this company 
3 the selling agent. The fuse is adapted for all classes of work, 
nd is made for 125 and 250 volts, and in capacities from three to 
hirty amperes. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
hio, celebrated its eighteenth annual outing on Saturday, 
une 27, at Olentangy Park, Columbus, Ohio. A number of athletic 
vents were held, valuable prizes being awarded to the winners. 
fter the athletic events, a four-act play was given, which was 
ollowed by dancing. 


THE C. W. HUNT COMPANY, West New Brighton, Staten 
sland, N. Y., will be pleased to send its latest catalogue, entitled 
Coal-Handling Machinery,” to any one interested, upon request. 
‘his describes and illustrates coal-handling machinery for power 
tations, boiler rooms, coaling stations, gas companies, coal yards, 
hipping docks, manufactories, etc. 


THE REYNOLDS ELECTRIC FLASHER MANUFACTURING 
‘OMPANY, 225 Fifth avenue, Chicago, Ill., manufacturer of the 
mproved Reynolds electric sign flashers, will be pleased to send 
n request its pamphlet, “What’s a Flasher,” which describes in 
short, terse manner what these flashers may be used for, and of 
heir business bringing and money saving possibilities. 


THE CANADIAN GENERAL ELECTRIC COMPANY, Limited, 
‘oronto, Province of: Ontario, Canada, is now representing the 
slectric Storage Battery Company in the sale of the chloride ac- 
umulator and tue exide accumulator throughout Canada. All 
nquiries from Canada, in regard to storage batteries, should be 
ddressed to the Canadian General Electric Company, Limited. 


MR. H. T. HOCHHAUSEN has sold his business to the Metro- 
olitan Engineering Company, of which firm he will assume the 
ntire management. The company will be located at 27 Sixth 
venue, Brooklyn, N. Y. It will have a splendidly equipped factory 
or the manufacture of signs of every description. The specialty 
vill be electrical signs and effects. This company will be pleased 
o correspond with electric light men regarding signs and fixtures. 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, is 
bout ready to occupy its large, new factory, for the manufacture 
f power motors and transformers, the motors being a new line 
‘ith this concern. Mr. H. E. Temple, for the past seven years 
ith the Bullock Electric Manufacturing Company, of Cincinnati, 
hio, becomes general superintendent of the Peerless company’s 


lant. 
THE AMERICAN STEEL AND WIRE COMPANY, Chicago, 
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Ill., has recently published a number of interesting bulletins de- 
scriptive of its products. These include wire of every description, 
wire hoops, electrical wires and cables, telegraph and telephone 
wire, rail bonds, wire rope, nails, staples, spikes and tacks, barbed 
wire and woven wire fencing, springs, Venetian red and oxides 
of iron, poultry netting, wire rods, horseshoes, shafting, cold- 
drawn steel, and plates and sheets. 


THE INTERNATIONAL POWER COMPANY, 253 Broadway, 
New York, operating the George H. Corliss Engine Works, at Provi- 
dence, R. I., and builders of the Diesel engine, has recently con- 
ducted a series of tests on an American engine eleven and one- 
quarter inches by twenty inches, built in America, and a German 
engine ten and fifteen-sixteenths inches by sixteen and one-six- 
teenth inches, built in Germany. These tests showed a large ad- 
vantage in favor of the American-built engine. The International 
Power Company will be pleased to answer any correspondence re- 
garding statistics concerning the Diesel engine. 


THE ADVANCE THRESHING MACHINE COMPANY, the J. I. 
Case Threshing Machine Company, the J. I. Case Implement Com- 
pany, the Bement-Darling Company and the Adland Transfer and 
Storage Company, five of the prominent implement and machine 
jobbers of Minneapolis, Minn., whose buildings are located in close 
proximity, are figuring on the advisability of putting in a joint 
plant for the purpose of heating, lighting and furnishing power 
for their buildings. Four of these buildings are each seven stories 
high and the fifth is five stories high. The J. 1. Case Implement 
Company, 622 and 628 South Third street, Minneapolis, Minn., will 
have charge of the installation. 


THE MICHIGAN CENTRAL (the Niagara Falls Route) has 
published a handsome booklet descriptive of summer tours to the 
Thousand Islands, the White Mountains, the Adirondacks, Sara- 
toga, the Berkshires, Poland Springs, the New England coast, New 
York and the seashore. Tne reading matter is supplemented by 
numerous half-tone engravings, depicting typical scenes in differ- 
ent parts of the country traversed by this system. A number of 
routes and rates are added, the classifications making a quick sur- 
vey possible. A large map in colors helps the reader to a ready 
understanding of the topography of the country. Mr. R. H. 
L'Hommedieu is the general superintendent, at Detroit, and Mr. 
O. W. Ruggles is the general passenger and ticket agent, at 
Chicago. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., has issued an attractive circular describing its graphite pipe- 
joint compound. This graphite pipe-joint compound has been on 
the market now for more than twenty years, and its chief feature 
lies in the fact that graphite is a lubricant, and does not form with 
the oil a hard, brittle compound which would bind the joint against 
any future release. This compound rubbed on the surface of gas- 
kets enables them to be removed easily, so that they can be used 
again. It also has a useful application in slushing bolts for inser- 
tion into green woodwork, preventing entirely any rusting of the 
bolt. The applications are, in fact, very numerous, and the length 


of time this material has been on the market, during which time. 


it has won commendation from all classes of users, is a guarantee 
of its merit. 


THE OTIS ELEVATOR COMPANY, 71 Broadway, New York 
city, is distributing a handsome booklet descriptive of its electric 
elevators. This company has in actual operation more than 6,000 
electric machines in the United States and foreign countries. The 
electric elevators are particularly well adapted for private resi- 
dence service, as with the improved push-button system of control 
a regular attendant is unnecessary. The machine can be operated 
both from the car and hallways. By pressing a button placed in 
a hallway, the car can be brought to that floor, stopping auto- 
matically when opposite the landing. Inside the car is placed a 
series of buttons, numbered to correspond with the various floors, 
and by pressing one of these the passenger can send the car to the 
desired landing, or, by pressing the safety button, can stop the 
car at any point in its travel. While the car is in motion the hall 
buttons are inoperative, giving the person in the car entire control 
of the elevator. The enclosure doors are provided with an automatic 
interlocking door fixture which prevents the opening of-any door 
until the car is opposite it, and prevents; the, moving of. the car 


- until the door is securely closed. 
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FAN MOTORS. 

These are the days when the fan motor 
declares dividends of many hundred per 
cent in fresh air and cooling breezes. 
Many offices and salesrooms are rendered 
fairly comfortable, which, without their 
use, would be unbearable. We may 
safely say that no one who has a fan 
motor would be willing to part with it 
during the hot spell, if he could not easily 
replace it. 

It may not be out of place to say a 
word about the proper location of the 
fan. It should be placed near a window 
or other opening, so that it may draw 
in fresh air from the outside, or, in some 
cases, drive out heated or vitiated air, 
allowing fresh, cool air to flow in from 
another opening. Far better results will 
be obtained if attention is paid to this 
matter than if the fan motor is put in 
some corner where it merely stirs up the 
air. One is apt to think that he is ob- 
taining the best results if the current of 
air is directed toward him, but more real 
comfort is derived when, in addition to 
keeping up the circulation, the motor 
supplies fresh air. 
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STREET-CAR OPERATION. 

Some time ago attention was called to 
the opportunity for improving street- 
car service by making fewer stops, 
emphasis being laid upon the saving in 
time. In a recent article by Mr. W. Park, 
in the Tramway and Railway World, 
London, another phase of this same ques- 
tion is touched upon. 


Service Improved by Fewer Stops. 

Mr. Park shows that the greatest part 
of the energy required to drive the cars 
is used in acceleration, and that by far 
the greater part of this is later dissipated 
in the form of heat when the car is 
stopped by means of the brakes. This 
loss, of course, increases directly with the 
number of stops, so that by appointing 
fixed stopping-places and adhering to 
them, not only could the schedule be im- 
proved, but the car could be operated 
more efficiently. 


The Motorman’s Responsibility. 

It is a rather singular thing in street- 
car operation that the best skill is em- 
ployed in designing the generating 
station and the distributing circuits, and 
that great additional expense is incurred 


over what would be necessary to do the 


work in order that the cost of producing 
the power may be reduced. It is also 
true that much money and labor have 
been spent in developing the railway 
motor, so that it stands to-day as one of 
the triumphs of the electrical designer. 
We may have, then, a traction system 
which delivers the power to the car at the 
lowest cost for generation and distribu- 
tion, and we have on the car ap- 
paratus designed to use this effectively 
and efficiently. But the method in which 
this power is used is not determined s0 
much by the generating station and the 
car equipment as by the motorman, so 
that it may be true that this one link in 
the long chain from the coal pile to the 
car wheel is responsible for a good part 
of the wasted energy. The engineer’s 


7:3 


IssUED WEEKLY 


responsibility ends when he has furnished 
the operating department with a suit- 
ably equipped car and power for running 
this; but the way in which energy 1s 
applied to run the car is under the con- 
trol of another department. The motor- 
man is instructed, in the first case, in 
the proper way of starting and stopping, 
but after that he is left largely to his 
own pleasure. If he is lazy, he not only 
makes riding exceedingly disagreeable to 
the passengers, but causes excessive wear 
of the equipment and unnecessary waste 
of energy. The violent starting and the 
almost as sudden stopping of some of our 
street cars is undesirable and, in many 
cases, unnecessary. Reliable service re- 
quires close adherence to the running 
schedule, and this point is urged upon 
the car crews as of the first importance. 
It seems rather surprising, to say the 
least, for a company to. lay out so much 
capital in order to generate power ef- 
ficiently, and yet pay so little attention 
to its effective use. The comfort of the 
passengers certainly counts for some- 
thing, and energy generated through ex- 
pensive machinery is worth saving. It 
would seem as though attention to these 
points would pay better than a stricter 
adherence to the running time. 


Drifting the Car, 

Mr. Park also calls attention to the 
great saving which can be effected by al- 
lowing the cars to drift for a longer time. 
In the case considered the efficiency was 
raised from forty-nine per cent to sixty- 
two per cent, but with a resulting lower 
average speed. However, the lower speed 
decreases the earning capacity of the car 
by reducing the possible car-miles per 
day. The whole question is an inter- 
esting one, which seems well worthy the 
attention of operating engineers. Street 
cars are intended to carry passengers, 
and it should be the object of the roads 
to get them to their destinations; but 


there are many ways of doing this, and 
every road should endeavor to determine 


the best way. 


A WIRELESS TELEGRAPH INCIDENT. 

A short time ago, while Dr. J. A. Flem- 
ng was delivering a lecture at the British 
nstitution, a practical demonstration of 
he Marconi system of wireless telegraphy 
vas made during the meeting. Messages 
rom Poldhu were received successfully 
intil near the close of the hour, when it 
vecame evident that some one was inter- 
ering with the working of the system. 
Dr. Fleming naturally was much pro- 
yoked, and in a letter to the London 
limes expressed freely his opinion of the 
perpetrators of this—as he called it— 
‘scientific hooliganism.” | 

This letter brought a reply from Mr. 
Nevil Maskelyne, in which he acknowl- 
dyed the soft impeachment, explaining 
that the attempt at interference was car- 
ried out for the benefit of the public, 
ind that he had allowed the transmission 
nf messages to go on for almost the entire 
hour without breaking in. Mr. Maskelyne 
says that in the announcement of the 
lecture it was stated that experimental il- 
lustrations of syntonic electric wave teleg- 
raphy would be given, and the interfering 
transmission system which he had set up 
had not been tuned in any way. He holds 
that his tests show either that Marconi's 
svntonic system is not proof against in- 
terference from an untuned transmitter, 
as in that case he could not have inter- 
ferred, or that the experiments were not 
carried out according to the syllabus of 
the lecture. 

Since then a number of letters have ap- 
peared in the Times, from Dr. Fleming and 
Mr. Maskelyne, each writer insisting upon 
the justness of his side of the squabble. 
At this distance it is imposible to see who 
is In the right. One can sympathize with 
Dr. Fleming when, instead of an expected 
message from Poldhu, he received the 
word “rats.” One can also appreciate the 
temptation to Mr. Maskelyne to show that 
he too knows something about wireless 
telegraphy. He has been diligently catch- 
ing and studying the messages sent out 
It is 
not clear what will be the outcome of the 


from Poldhu for some time past. 


discussion, nor how it will affect wireless 
telegraphy in England. Dr. Fleming said 
he would receive messages from Poldhu, 
and he made good his word. Mr. Maske- 
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lyne undertook to interfere, and he was 
successful. There seems to be no denial 
of these two facts, but when one tries to 
resolve the discordant note of the quarrel 
into its rights and wrongs he finds the 
fundamental entirely masked by the har- 


monies of accusation and denial. 


THE STORAGE BATTERY IN SUBSTA- 
TIONS. 


The paper on “The Storage Battery in 
Substations,” read at the recent conven- 
tion of the American Institute of Elec- 
trical Engineers by Professor Goldsbor- 
ough and Mr. Fansler, is a timely addi- 
tion to the discussion that has been car- 
ried on for several years as to the eco- 
nomic value of storage batteries as equal- 
izers In power plants supplying current 
to loads which fluctuate rapidly. 


Complete Test Not Possible. 

While it has been the general impres- 
sion that equalizing batteries lead to more 
economical generation and distribution of 
electrical energy, it is by no means uni- 
versally admitted. Professor Goldsbor- 
ough, however, in the discussion that fol- 
lowed the reading of his paper, stated 
that the attempt to test the plants dis- 
cussed with the batteries out of commis- 
sion was stopped by the officers of the 
railway, because of the undue and ex- 
cessive strains on the machinery and the 
unsatisfactory character of the service as 
supplied by the generating and substation 
This, in view of the 
low efficiency of equalization and the fact 
that the railway and plant are both large, 
is important. 


machinery alone. 


Efficiency of Equalization. 

The term efficiency of equalization is 
a good one and fills the requirement for 
some short term or phrase to represent 
the percentage of change in the normal 
generator current under an external fluc- 
tuating load. An unchanging generator 
current with a load fluctuating between 
zero and a maximum represents 100 per 
cent “efficiency of equalization”’—all the 
excess above normal current being sup- 
plied by, and the deficiency being ab- 
sorbed by, the battery. 

Factors Affecting the Efficiency of Equalization. 

This efficiency of equalization is not, 

however, a function of the size or char- 
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acter of the battery, provided there are 
approximately enough cells in series. The 
size of the booster and the character of its 
windings are really the determining fac- 
tors. In the stations tested by the writers 
of the paper the efficiency of equalization 
was less than twelve per cent, which is 
remarkably low. In present practice 
eighty-five per cent is easily attained and 
is not uncommon. The use of a flywheel 
on a booster, as suggested in the paper, 
while unnecessary when proper size of 
driving motor is used, would no doubt 
allow the capacity of the driving motor 
to be reduced, but a good shunt motor 
with an armature of low resistance gives 
a sufficiently constant speed to take care 


of any possible load fluctuation. 


Driving Motors Too Small. 

It is stated in the paper that the driv- 
ing motors were not large enough to hold 
up to the average speed with the heaviest 
loads on the line. This appears to be an 
unusual condition and one not generally 
encountered, as the tendency is to make 
the motors too large rather than too 
small. The proper motor capacity is sub- 
ject to very close calculation and there 
seems to be no reason why undersized 
motors should ever be employed. 


Fuel Saving Due to Battery Not Determined. 

It is unfortunate that the test could 
not be made on the system with the bat- 
teries out of service, as the most vital of 
all questions involved—the decrease in coal 
consumption effected by equalizing and 
maintaining a constant load on the gen- 
erator—could have also been settled for 
this particular case, at least, and the re- 
sults would have had a practical bearing 
on nearly all cases where regulating bat- 


teries are employed. 


Value of Battery Installations. 

Altogether the inability to operate sut- 
cessfully the railway without the bat- 
teries seems to indicate their desirability, 
even if the coal consumption were not re- 
cuced, and in view of the knowledge con- 
cerning the relative economy of max 
engines on constant and on fluctuating 
ia it is not conceivable that the load 
equalization is without beneficial effects 


on the coal pile. 
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METHODS OF COMBINING RESIST- 
ANCES—IV. 
BY EDWIN F. NORTHRUP. 
(Concluded.) 
OTHER COMBINATIONS OF COILS. 
The only combinations of four coils 
which will give the decade in the above 
manner are the coils n (1 — 1 — 4 — 3) 
and the coils n (1 — 3 — 3 — 2) as 
given. Here n may have any value. The 
decade may also be obtained in a manner 
similar to the above by using the follow- 
ing arrangements of five coils, n (1 — 1 
<0) 5) ai a a 
— 2) and n (1 — 1 — 1 — 1 — 5). 
Eleven values, namely, 0 to 10, inclusive, 
may be obtained from the following ar- 
rangements of five coils. 

"Eo DE gee eee PEE, 

‘i (1 3 bt we 8} 

n (1 — 3 — 1 — 3 — 2) 

ee oe ee YON y 

l — 1 — 1 — 4 — 3) 
1 les Ha. {= 8) 
1 


n (1 — 2? — 1 — 4 — ?) 

The method may be indefinitely ex- 
tended so as to obtain any number of suc- 
cessive values with the use of very much 
fewer coils than the values obtainable. 
Thus from the seven coils n (1 — 1 — 3 
— 1 — 3 — 3 — 2), we can get fifteen 
consecutive values inclusive of 0. 

With the above methods sliding con- 
tacts or dial switches can be used in place 
of a plug for making the connections. The 
switch or dial construction has the very 
great advantage of it not being necessary 
to use any sliding contacts or flexible 
cords for carrying the current into the 
switch at its centre, as the brush which 
travels over the blocks will consist merely 
of a short-circuiting piece. 

MULTIPLE ARRANGEMENTS. 


Resistance coils may be connected in 
parallel either for obtaining regularly 
increasing values of current, the applied 
electromotive force remaining constant, 
or for obtaining regularly increasing 
values of resistance. 

The principle of the first case is more 
generally employed for current regulat- 
ing purposes than for precision work. 
The connections are usually made when 
plugs are used as shown in Fig. 24. 

The resistances (lamps are often used) 
are all of the same value, and as plugs 
are inserted from right to left, the cur- 
rent increases by regular increments. 
The resistance, however, assuming there 
are ten coils, decreases according to the 
series 1, $, $. t $ t $» $ 4; 10° 

The principle of the second case in 
which regularly increasing values of re- 
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sistance are obtained may be applied in 
the matter indicated by Fig. 25. 

It may be shown that when ten coils 
have the values n (2, 6, 12, 20, 30, 42, 
56, 72, 90, 10) ohms, where n has any 
value their resistance, when all are con- 
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nected in multiple, is n ohms. Also the 
nine coils n (6, 12, 20, 30, 42, 56, 72, 90, 
10) have the resistance 2 n ohms when 
connected in multiple, the eight coils n 
(12, 20, 30, 42, 56, 72, 90, 10) the re- 
sistance 3 n ohms, the seven coils n (20, 
30, 42, 56, 72, 90, 10) the resistance 4 n 
ohms, etc., to n (10) which has the re- 
sistance 10 n ohms. Thus with the ten 
coils having the values indicated in Fig. 
25, if the plugs 1, 2, 3 to 10 are all in, 
the resistance from a to b is one ohm. If 
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the plug 1 is removed the resistance is 
two ohms, if the plugs 1 and 2 are re 
moved the resistance is three ohms, etc., 
that is, the resistance obtained between 
a and b will always be that which is 
stamped opposite the last plug toward the 
left, which is not removed. 

Since the current passes through all 
the plugs in parallel which are not re- 
moved, their contact resistances have lit- 
tle influence. Also each of the coils has 
current-carrying capacity of the combi- 
nations of coils. 


410 4 
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In consequence of the above considera- 
tions, this method is an excellent one to 
a considerably higher resistance than that 
obtained between a and b, and further, 
the lower this resistance the greater is the 
employ when it is required to obtain ten 
regularly increasing values of very low 
resistance, as for example, 0.001, 0.002, 


0.003 to 0.01 ohm. Much greater p 
cision of adjustment can be got a 
maintained by this parallel arrangeme 
of coils of relatively high resistance th: 
can be obtained from any arrangement 
low-resistance coils in series. 

In constructing a rheostat based upc 
this principle and having several decade 
it would only be required to have tk 
values run from 0 to 9 n in all decade 
except the one of lowest denominatior 
In this case the proper values for th 
coils to be joined in parallel are n (2, 6 
12, 20, 30, 42, 56, 72, 9). 

Rheostats constructed on the abov 
plan may, of course, make use of dia 
switches instead of plugs, each switch 
consisting of a semi-circular wing which 
makes contact ‘with a semi-circular row 


of studs. 
RATIO COILS. 

Most boxes intended to serve as a 
Wheatstone bridge are furnished with a 
set of coils which form the arms of pro- 
portion or ratio coils of the bridge. 

There is a choice of several different 
ways of arranging these coils. 

The simplest arrangement, which is 
used in boxes not intended for high 
accuracy, is shown in Fig. 2€. 

The required ratio as 1 to 100 is ob- 
tained in this case by withdrawing a plug 
from each of the arms A and B. This 
simple arrangement is open to the ob- 
jection that the contact resistance of the 
plugs which remain in is always included 
with the resistance unplugged. 

All the other objections also to be 
urged against the use of many plugs, 
where a few will do, apply here. The 
method has the limitation that it is not 
possible to reverse the arms of the bridge; 
that is, to transpose the arms A and B. 
This limitation may be overcome by using 
a set of reversing blocks. 

Fig. 27 shows the connections that 
would be employed in a Wheatstone 
bridge in which the ratio arms may be 
reversed. 

The arrangement shown in the figure 
is classical, being that used in the Eng- 
lish Post Office type of Wheatstone 
bridge. It is open to the objections 
which apply to the use of several plugs 
and of having to withdraw a plug to ob- 
tain the required resistance. A superior 
arrangement is the following. 


SCHONE’S RATIO ARMS. 


The first reference that we have seen 
to this method is in an article by O. 
Schöne, in Zeitschrift fiir Instrumenten- 


kunde, May, 1898. 
According to this arrangement all the 
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atio coils have one of their terminals 
connected to a common terminal, which 
corresponds to the block marked C of Fig. 
6. The other terminal of each coil is 
oined to a separate block. The bar A, 
fig. 25, on one side of these blocks, is 
joined to the rheostat and the bar B, on 
he other side, to an X post. 

In the ordinary use of this set of ratio 
oils two plugs only are used. One plug 
is inserted between the bar A and one 
of the blocks, 1, 11, 10, 101, etc., of the 
central row, and the other plug 
is inserted between the bar B and any 
one of the other blocks of the central row. 
There are two ratio coils of each value. 
In high-grade sets the values indicated 
in Fig. 28 would be used. 

To obtain an even ratio, as 1000 to 
10001, one plug would be inserted be- 
tween the block 1000 and the bar A, and 
the other plug between the block 1000! 
and the bar B. This disposition of the 
plugs connects the end of the 1000-ohm 
coil to the rheostat, and the end of the 
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1000!-ohm coil to the X post. If now one 
plug is inserted between 10001 block and 
the bar A, and the other plug between the 
1000 block and the bar B, the ratio arms 
are reversed; that is, the 1000!-ohm coil 
is joined to the rheostat, and the 1000- 
ohm coil to the X post. 

When uneven ratios are used the same 
ratio can be obtained by four different 
combinations. If we wish to obtain the 
ratio one to ten, we can plug between 
A and 1 and B and 10 and get 1 to 10. 
Or between A and 11 and B and 10 and 
get 11 to 10. Or between A and 1 and 
B and 101 and get 1 to 104. Or between 
A and 11 and B and 10! and get 1! to 
10}. 

To obtain the reciprocal set of ratios, 
like the above, we would plug A and 10, 
B and 1, and get 10 to 1; A and 101, B 
and 1, and get 101 to 1; A and 10, B and 
I1, and get 10 to 11; A and 101, B and 
11, and get 10! to 1}. 

By using more than two plugs and 
connecting certain of the coils in parallel 
combinations, a large number of other 
ratios may be obtained. For example, 
we can plug between A and 100 and A 
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and 1001, and between B and 1000 and 
get the ratio 50 to 1000. Or we can plug 
between A and 1000 and A and 10001 
and between B and 100 and get the ratio 
500 to 100. 

With this arrangement of ratio coils 


it is seen that errors due to plug con- 
tacts become practically nil, because only 
two plug contacts enter the circuit, 
while with even ratios it is only the dif- 
ference in the resistance of the two plug 
contacts, which effects the result. 

Schone’s arrangement of ratio coils is 
by far the best that has been devised and 
should ultimately displace all others on 
high-grade resistance sets. 

COMMUTATOR METHOD. 

The following method was devised by 
the writer to be used in connection with 
the commutator rheostat described in 


the first section of this article, Figs. 14 
and 15. 
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in connection with portable testing sets 
with excellent results. Fig. 30 shows 
how the connections would be made. The 
method may be varied by using in place 
of the brushes two plugs that travel be- 
tween a central bar to which the point (2), 
Fig. 29, is attached and the blocks corre- 
sponding to the ents on the commu- 
tator. It should be stated in general, that 
almost all methods for operating either 
ratio coils or rheostats, in which the de- 
sired values are obtained by putting plugs 
in are to be preferred to methods in which 
the values are obtained by taking plugs 
out. 

It may be stated, in conclusion, that 
most of the general methods described 
above for combining resistances apply 
also to the combining of other elements 
of an electric circuit, such as condensers 
or standard coils of self-induction. 

Many of the commutator methods for 
combining circuits might find useful ap- 
plication in decorative electric lighting, 
where many lamps are to be thrown in 


Fic. 29. -CoMBINATION CONNECTION FOR A 
RESISTANCE SET. 


circuit in various combinations. Com- 

bining commutators have also found n 

tensive application in synchronous print- 
3 
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The method- of obtaining the ratios 
is evident from Fig. 29 without further 
explanation. Either the brushes may 
move or the brushes may remain station- 
ary, and the commutator with the coils 
attached may move. This method has 
been employed by the writer in practice 
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Some Typical California Installations. 


The Municipal Plant of the City of Riverside; the Power Development Company, of San Francisco; the San Bernardino Gas and Elect 
Company, the Merced Gas and Electric Company; and the Standard Consolidated Mining Company, of Bodie. 


plants has been much discussed 

_ of late, as regards the economic 

advantages. A plant which has given 

much satisfaction under municipal con- 

trol and operation is that of the city of 
Riverside, Cal. 

The plant was originally constructed 
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By J. H. Rusby. 


The boiler outfit consists of four Stir- 
ling boilers of 100 horse-power each. 
These supply steam for two Woodberg 
simple Corliss 350-horse-power engines, 
20 inches by 42 inches, eighty revolutions 
per minute with fourteen-foot flywheel, 
weighing 16,500 pounds. These are 
belted to two General Electric 175-kilo- 
watt, triphase, 7,200 alternations, sixty- 


by the city in 1896. The station was 
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Fia, 1.—TaEg RIVERSIDE, CAL., MUNICIPAL LIGHT AND POWER PLANT BUILDING. 
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Riverside the station receives some 61 
horse-power from the Redlands statio 
This power is received over a three-pha 
line at 10,000 volts, and part is take 
through _eighty-five-kilowatt, Wagne 
water-cooled’ transformers, stepping 

down to 2,300 volts for street circui 
along with the power generated at tł 
Riverside station, which is distributed : 


Fra. 2.—THE 85,000-GALLON STORAGE TANKS FOR THE 


Fue, Ow. Fie. 3.—THE Hicn-TENsION SWITCHBOARD. Ftv. 4.—THE DISTRIBUTING PANELS. 


then twenty-six by twenty-six feet. Since 
then the plant has been enlarged several 
times as the city grew, and to-day, after 
another recent addition which leaves the 
station considerably larger than the ex- 
terior view shows, the dimensions and 
outfit are as follows: 

The station is built of red brick, 75 by 
150 feet, including the pump rooms. 
Outside, some distance from the station, 
are two oil tanks of 35,000 gallons capacity 
each, which feed the ‘boilers and supply 
also the city and county with oil for oil- 
ing the roads, a treatment which is given 
the roads of California pretty generally. 


cycle, 2,300-volt, revolving-field compen- 
sating generators. 

Current is taken through three and six- 
kilowatt General Electric series equal- 
izers to two primary gray marble panels, 
fitted with main oil-break switches and 
General Electric fittings and instruments, 
to the main switchboard of two gray 
marble panels fitted with all accompany- 
ing fittings, including double-throw, oil- 
break switches, by means of which the 
bus-bars may be loaded from either this 
station or the Redlands plant of the Edi- 
son Electric Company, of Los Angeles. 

In addition to power generated here, at 


2,300 volts to General Electric pole trans- 
formers and at 200 volts to local power 
consumers, and 100 volts for local incan- 
descent lighting. The regulating and re- 
cording instruments for Redlands power 
are Bristol’s, including potential regu- 
lator, ammeters and voltmeter. 

The city also supplies power to the 
Riverside and Arlington Railway Com- 
pany, operating about ten cars. 

The 10,000 volt current enters three 
forty-kilowatt General Electric interme- 
diate step-down transformers, bringing it 
down to 360 volts, whence it enters a 100- 
kilowatt rotary converter, which trans- 


‘ms to 560 volts direct-current for out- 
e car line uee. 
In addition to the power purchased 
ym the Redlands plant of the Edison 
mpany, the city has contracted for the 
al output of the East Riverside Power 
mpany, now erecting its plant, with a 
pacity of 600 horse-power, which will 
run into the Riverside station over 
10,000-volt, triphase line, and will be 
pped down through three 200-kilowatt 
insformers to 2,300 volts for distribu- 
n. 
The city furnishes nearly all the 
tive power for the various industries 
out town, including laundries, packing 
uses, lumber and planing mills, pump- 
g stations, ete. In fact, it is quite 
traordinary to see a private steam plant 
town. 
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one of 220 horse-power, and one of 150 
horse-power. These engines are belted 
to one end of a line shaft running through 
the station. 

The other end of the shaft is fitted 
with a 150-horse-power, Stilwell-Bierce 
water turbine, for use when water is 
abundant. 


To this line shaft are belted three gern- 
crating units, as follows: one 150-kilo- 
watt, 2,400 volt, triphase, 7,200 altcr- 
nating, sixty-cycle, for day and night in- 
candescent lighting; two Wood are ma- 
chines, 4,000-volt, eighty horse-power 
each, for series are lighting. 

The alternator is separately excited by 
direct-current, 125-volt machine. Power 
is distributed through a two-inch gray 
marble board, fitted with General Electric 
instruments and plain quick-break knife 
switches, for the incandescent lighting, 
and Wood instruments for the ares. 
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in the country is shown in the following 
description of the Bakersfield plant of 
the Power Development Company, of San 
Francisco, Cal. 

The generating station of this plant, 
which was originally installed in 1897 
under the charge of Dr. C. T. Hutchin- 
son, of New York city, clectrical engi- 
neer; Messrs. Cobb and Hesselmeyer, of 
San Francisco, mechanical and hydraulic 
engineers; W. R. Macmurdo, of Bakers- 
field, civil engineer, and Walter James, 
of Bakersfield, consulting engineer. The 
whole work being in direct charge of Mr. 
C. N. Beal, secretary and treasurer of the 
Power Development Company, has un- 
dergone some important alterations since 
the original installation. 

The generating station is located at the 
mouth of the Kern River canyon on the 
western slope of the Sierra Nevada 
mountains, sixteen miles northeast of 
Bakersfield, Cal. 


RIVERSIDE 


City FR A 


Fic. 5.—ONE OF THE ENGINES, RIVERSIDE, CAL., MUNICIPAL LIGHTING AND PowER Piant. Fia. 6.—ONE OF THE BOILERS. 


In this city station the fire department 
atteries are kept, consisting of about 
ghty-five standard sized cells. The 
rospect bespeaks a very bright future for 
e city of Riverside as regards the light- 
1g and power department. We are in- 
ebted to Mr. F. A. Worthley, superin- 
ondent, for descriptive matter, and to 
Ír. Weidman, chief engineer, for views. 


HE SAN BERNARDINO GAS AND ELECTRIC 
COMPANY, SAN BERNARDINO, CAL. 

This company has two generating 
lants or stations, the Mill street and the 
lighgrove. The Mill street station in- 
ludes two 16 inch by 66 inch return 
ubular, 145-pound Philadelphia Boiler 
Yompany’s boilers, having a combined ca- 
acity of 300 horse-power, oil fuel being 
sed; two tandem-compound Ball engines, 


The alternating current at 3,400 volts 
supplies a load of 4,000 incandescent 
lights through pole transformers, and the 
arc circuits a load of 160 are lamps. 
Edison base sockets and lamps are used 
throughout. ‘These Mill street machines 
run in balance with the Highgrove sta- 
tion, which includes the following ap- 
paratus: One Stilwell-Bierce double water 
turbine of 280  horse-power capacity, 
driving a line shaft to which is belted a 
150-kilowatt General Electric, 2,400-volt, 
triphase, 7%,200-alternating, sixty-cycle 
alternator, separately excited. From this 
alternator current is taken through a 
brown slate board fitted with necessary 
instruments to reinforee the Mill strect 
circuits. 


THE POWER DEVELOPMENT 
SAN FRANCISCO, CAL. 


COMPANY, 


One of the highest grade and most in- 
teresting engineering efforts for its size 


The river which is third in size in Cali- 
fornia here furnishes ample power for 
generating purposes, 7,000 horse-power 
being secured at this: point the year 
round by tapping the stream some two 
miles above the station site. 

Originally the water was carried 
down a redwood flume eight fect wide 
and six feet deep, with a fall of 5.28 feet 
per mile, giving 14,400 cubic feet of 
water per minute. a 

As this flume possessed certain disad- 
vantages in operation, howevei, primcl 
pally due to rock and timber falling 
into it, in spite of a cover, a tunnel 851x 
feet by seven feet was bored one and 
three-quarter miles through solid granite. 
in 1901, which settled for all time all 
trouble in that direction. 

The generator driving power was 
originally provided by four Girard water 
wheels. These have been taken-out and 
replaced by three[Knight:750-horse-powe? 
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undershot wheels, which are direct-con- 
nected to three 450-kilowatt, triphase, 
twenty-eight-volt, 7,200 alternations per 
minute, 550-volt, General Electric gen- 
erators. These generators are excited by 
two seventeen and one-half kilowatt, Gen- 
eral Electric, multipolar, direct-current 
units, separately direct-connected to 
Knight wheels. 

Current is then taken at 550 volts 
through nine 100-kilowatt, air-blast trans- 
formers, stepping up to 10,000 volts, and 
thence through a switchboard of two-inch 
gray marble, fitted with complete outfit 
of General Electric instruments, includ- 
ing knife switches, whence it is led out 
through lightning arresters and kick coils 
to the Jine, which consists of two three- 
wire circuits of No. 4 soft-drawn bare 
copper wire, run on redwood poles 
twenty-four feet above ground, six by six 
inch top and nine by nine inch butt. Cur- 
rent enters the substation at Bakersfield, 
fourteen miles distant, through the cus- 
tomary devices, including high-potential, 
triple-pole, multiple-break fused switches, 
especially designed by Mr. Whoof, super- 
intendent, to three banks of three each 
seventy-five-kilowatt air-blast transform- 
crs, stepping down to 2,080 volts, for 
local distribution by a secondary board, 
fitted out with all instruments and ap- 
pliances, to street lines and street trans- 
formers which deliver the power to con- 
sumers at 115 volts. 

Edison base sockets and lamps are used. 
Bakersfield and Kern territory is sup- 
plied, together with certain outlying con- 
sumers along the line from the generating 
station. The present load is about seventy- 
five series enclosed ares and 25,000 in- 
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three duplex-truck, twenty-five-horse- 
power Holman combination cars. 


THE MERCED GAS AND ELECTRIC COM- 
PANY, MERCED, CAL. 

The main generating station is situ- 

ated at Merced Falls, Cal. Four Leffel 


ad 


twenty-four miles distant, where it ente1 
through lightning arresters and kick coil 
to air-blast transformers and is steppe 
down to 2,400 volts, whence it is trans 
mitted through a secondary switchboar 
of white marble, fitted with Whitney an 
Thompson instruments and knife switche 


PoweR DEVELOPMENT COMPANY, SAN FRANCISCO, CAL.—INTERIOR OF BAKERSFIELD 
SUBSTATION, SHOWING TRANSFORMERS AND SWITCHBOARD. 


water-wheels, aggregating 600 horse- 
power, under a seventeen-foot head, 
transmit running power to one 240-kilo- 
watt and one 135-kilowatt Stanley, three- 
phase, 7,200-alternation-per-minute, sixty- 


evcle, 2,400-volt generators, from which 


POWER DEVELOPMENT COMPANY, SAN FRANCISCO, CAL.—INTERIOR OF BAKERSFIELD 
SUBSTATION, SHOWING ROTARY CONVERTERS, ETC. 


candescent lamps; also the Bakersfield & 
Kern Electric Railway Company is sup- 
plied by means of a 100-kilowatt rotary 
converter, started by means of a 4.2-kilo- 
watt induction motor. This railway equip- 
ment consists of four single-truck, twenty- 
five-horse-power Holman closed cars and 


the current is transmitted through air- 
blast transformers, stepping up to 10,000 
volts, to a white marble board, fitted with 
the regulation instruments and plain 
knife switches, to the line. This is com- 
posed of three No. 6 bare copper wires, 
and stretches to the Merced substation, 


to outside street lines at two-phase current 
and through street transformers to 
various consumers at 100 volts. 

The present Joad is six enclosed ares 
and 3,000 incandescent lamps. It is in- 
tended soon to supply the Mount Gaines 
gold mines along the high-tension line 
with power and lights. 

At the Merced substation the company 
has a reserve plant consisting of the fol- 
lowing: One two-phase, 7,200-alternation- 
per-minute, sixty-cyele, 2,400-volt, 135- 
kilowatt, and one two-phase, 7,200-alter- 
nation-per-minute, sixty-cycle, 2,400-vyolt, 
thirty-five-kilowatt generators, excited by 
two 125-volt, direct-current exciters, this 
whole outfit being belt-driven by one 
Ideal 150-horse-power and one Ball 
sixty-horse-power steam engine, fed by 
one 100-horse-power and one eighty- 
horse-power oil fuel boilers. 


THE STANDARD CONSOLIDATED MINING 
COMPANY, BODIE, MONO COUNTY, CAL, 


The generating plant is situated at 
Green Creek. Four twenty-one-inch Pel- 
ton wheels under a 350-foot head drive, 
one Westinghouse  alternating-current, 
120-kilowatt, single-phase generator. 

Current is stepped up by Westinghouse 
transformers to 10,000 volts, and trans- 
mitted over a circuit of No. 1 bare copper 
wire on two and one-half mile pile line, 
containing sixteen and one-half tons of 
copper, to Bodie, where it is stepped 
down and drives a Westinghouse 120- 
kilowatt synchronous motor. This drives 
a twenty-stamp and ten-pan mill. The 
plant is supplied with Westinghouse fit- 
tings and instruments. 


() 
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The Fifth International Congress for Applied Chemistry, Held in 
Berlin, June 2 to 8, 1903. 


HE international congress of ap- 
| plied chemistry, which was held in 
Berlin from the second to the 
ighth of last month, was the fifth of the 
cries, inaugurated at Brussels in 1894. 
‘he succeeding congresses have been 
eld at intervals of two years in Paris, 
ienna and Paris, respectively, but three 
ears have elapsed since the last congress 
held in Paris in the exhibition year 
900), and it is probable that the con- 
‘ress will now become a triennial fixture 
n the chemists’ calendar. The aim of 
hese congresses is threefold. In the first 
lace, by bringing chemists of all nation- 
lities together they serve to break down 
litical and national barriers to knowl- 
dge and friendship, and assist in widen- 
ng the field of human intercourse. In 
he second place, by the opportunities 
hey offer for reading papers bearing on 
he application of chemistry in the arts 


nd industries, they help to spread the. 


nowledge of what is being done in those 
ountries which are most advanced, and 
hey thus serve to raise the level of in- 
ustrial efficiency the wide world over. 
ind, finally, by the appointment and 
abors of international commissions, 
yhich hold sittings and report to suc- 
ecding congresses on the questions sub- 
nitted to their members, these con- 
resses assist in the attainment of inter- 
ational action and regulations in mat- 
ers of the highest importance to the 
hemical industries. By many, this last 
3 held to be the most important and use- 
ul branch of their work, and when the 
nembers of these commissions are wisely 
hosen, and are thoroughly representative 
f the different nationalities, there is evi- 
ence that the results of their labor are 
ppreciated and receive international 
anction and adoption. 

In this report of the proceedings of the 
fth international congress, which was 
ttended by over 2,000 members, and at 
shich the enormous number of 456 
apers and reports were planned for read- 
ng before the eleven sections into which 
he congress was divided, it will be im- 
ossible to give the titles of all the papers 
ctually read, and detailed notice will be 
estricted to those papers and reports 
hich may be supposed to have a special 
nterest for readers of the ELECTRICAL 


Report by John B. C. Kershaw, London. 


[ Specially written for the ELECTRICAL REVIEW. | 


Review. Section X of the congress was 
devoted to electrochemistry and physical 
chemistry, and it is chiefly to the papers 
read before this section that attention will 
be directed. 

The congress was formally opened on 
Wednesday morning, June 3, in the large 
assembly hall of the Reichstag Gebäude, 
one of the largest and finest buildings in 
Berlin. 

The action of the government in plac- 
ing the whole of the Imperial Parlia- 
ment building in the hands of the or- 
ganizing committee for the congress week 
is characteristic of the German official] 
attitude toward science, and a building 
more admirably adapted for the general 
and sectional meetings of the members 
of the congress it would have been difti- 
cult to find. 

The president of the congress, Pro- 
fessor Otto Witt, of Berlin, opened the 
proceedings on Wednesday with a few 
words supplementary to his speech of the 
previous evening, and then called on 
Count von Posadowsky and Dr. Studt, 
the representatives of the Imperial Gov- 
ernment, to greet the congress in the 
name of the state authorities. 

The official representatives of foreign 
governments and of foreign scientific so- 
cieties were then formally received, and 
each in turn spoke a few words to the 
assembly. France was represented at this 
meeting by Professor Moissan (the popu- 
lar figure at the congress) ; Great Britain, 
by Professor Tilden; Austria, by Professor 
Ludwig; Russia, by Professor Jackow- 
kim; Spain, by Don Vincente de Lafitte; 
the United States, by Professor Clark; 
Italy, by Professor Paterno ‘(another 
popular figure at the congress), and 
Switzerland, by Professor Lunge. As 
speeches in German, French, English, 
Italian and Spanish were delivered, the 
claim of the congress to the title of in- 
ternational was fully justified, and there 
were probably few members present of 
suflicient linguistic ability to understand 
every word that was spoken at this in- 
augural meeting of the congress. 

The real work of the members com- 
menced on Wednesday afternoon, with 
the inaugural mectings of the sections I 
to XI. These sectional meetings were 
continued daily, with morning and after- 


noon sessions, up to Monday, June 8, 
when the third and final general meeting 
of the congress was held. The only in- 
terruption to the daily work of the sec- 
tions was on Friday, June 5. On this 
date the second general meeting of the 
congress was held, and the following ad- 
dresses were delivered : 

1. “The Hydrides of the Metals.” Pro- 
fessor Moissan, Paris. 

2. “Modern Views on Matter.” Sir 
William Crookes, London. 

3. “The Formation of Natural Salt 
Deposits.” Professor Van t’Hoff, Berlin. 

4. “A Survey of the Ammoniec Soda 
Industry.” M. Solvay, Bruseels. 

5. “Auto-Oxvdation.” 
Karlsruhe. | 

6. “New Investigations Relating to 
Coal-Tar.” Herr Kraemer, Berlin. 

Sir William Crookes’ address was con- 
sidered by many the best delivered at 
the second general meeting of the mem- 
bers of the congress, and it will be re- 
produced in full in the ELECTRICAL RE- 
VIEW at a later date. None of the other 
addresses dealt with subjects of special 
Interest to electrical engineers. 

As regards the work of the sections, the 
papers read in sections I to VI dealt with 
subjects outside of the province of the 
readers of this journal, but the following 
list of sections, presidents, and total num- 
ber of papers planned for reading in each 
of the sections will no. doubt prove of in- 
terest, and will show the wide field 
covered by the congress, and the wealth 
of matter provided for the consideration 
of its members. 

Section I. Analytical chemistry—meth- 
ods, apparatus and instruments. Presi- 
dent, Professor von Knorre, Berlin. 
Papers to be read, fifty-two. 

Section II. Chemical industry of the 
inorganic products. President, Dr. A. 
Heinecke, Berlin. Papers to be. read, 


Herr Engler, 


thirty-nine. 
Section IIIa. Mining and metallurgy. 
President, Professor Weeren, Berlin. 


Papers to be read, twenty-three. 

Section IIIB. Explosives. President, 
Professor Witt, Berlin. Papers to be read, 
twelve. 7 

Section IVa. Organic products, W- 
cluding tar derivatives. President, Pro- 


fesor Wichelhaus, Bet 
read, forty-four. 

Section IVB. Color 
their utilization. Presid 
Berlin. Papere to be 
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fessor Wichelhaus, Berlin. Papers to be 
read, forty-four. 

Section IVB. Coloring matters, and 
their utilization. President, Dr. A. Lehne, 
Berlin. Papers to be read, thirty-three. 

Section V. The sugar industry. Presi- 
dent, Professor Herzfeld, Berlin. Papers 
to be read, thirty-three. 

Section VI. The fermentation and 
starch industries. President, Professor 
Delbruck, Berlin. Papers to be read, 
forty-one. 

Section VII was devoted to papers on 
Agricultura] Chemistry, and was presided 
over by Professor Kellner, of Leipzig. 
The first paper read before this section 
at its afternoon session of Wednesday, 
June 3, was by Dr. Frank, of Charlotten- 
burg, and the subject was one of some 
interest to electrochemists, namely, the 
“Fixation of Atmospheric Nitrogen and 
Its Use in Agriculture.” The writer has 
more than once referred in these columns 
to the experimental plant of the Atmos- 
pheric Products Company, at Niagara 


Falls, and to the production by this com- 


pany of nitrates from the air by the aid 
of the thigh-potential electric discharge. 
Dr. Frank in his paper described a new 
electrical method of obtaining nitrogen 
from the air. In this case calcium car- 
bide is utilized to fix and combine with 
the nitrogen, and a compound known as 
calcium cyanamide is obtained. This sub- 
stance contains from fourteen to twenty- 
two per cent nitrogen, and it can be em- 
ployed directly for mixing with the soil, 
since on treatment with water it yields 
compounds of the uric acid series. In 
answer to questions, Dr. Frank stated that 
with cheap water power, calcium cyana- 
mide could be produced at a price which 
would admit of competition with sodium 
nitrate and sulphate of ammonia. None 
of the remaining thirty-three papers 
planned for reading before this section 
was of exceptional interest to electrical 
engineers. 

Section VIII was divided into two sub- 
sections—VI1Ia being devoted to papers 
on the chemistry of food stuffs; and 
VIII to papers on hygiene, medical and 
pharmaceutical chemistry. 

Dr. Merck, of Darmstadt, presided over 
the joint meetings of this section, and 
fifty-eight papers were planned for read- 
ing before the members in section VIITA 
and section VIIIs. Detailed mention 
can only be made of the two papers on 
the “Utilization of Ozone for Water 
Purification,” read at the Friday after- 
noon session of section VIIIB. The first 
of these was by Herr Proskauer, of Ber- 
lin, and dealt with the general aspects of 
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the question of water purification by 
ozone. Some details of the early experi- 
mental trials by Tyndal, Marmier and 
others were also given. The bacteriologi- 
cal examination of the water used at the 
Martinikenfelde ozonizing plant of Messrs. 
Siemens & Halske was next discussed, 
and reference was made to the methods 
used by Drs. Ohhmuller and Krall, to prove 
the absence of pathogenic germs in the 
sterilized water. Dr. Erlwein followed 
Herr Proskauer with a second paper on 
the same subject, and gave a lengthy de- 
scription of the water purification plants 
erected by Messrs. Siemens & Halske at 
Schierstein, near Wiesbaden, and at 
Paderborn, in Westphalia. Drawings of 
these plants, a model of the ozonizing 
battery and a full-sized ozonizer of the 
Siemens & Halske type were exhibited and 
explained, and the numerous automatic 
safety appliances, devised for cutting off 
the current of electricity or of water in 
the case of breakdown, were described. 
The total cost of treatment by the Sie- 
mens & Halske svstem of purification was 
stated to be 0.85 pfennig per cubic metre. 
A lively discussion followed the reading 
of this paper. 

Section IX was devoted to the chemis- 
try of photography, amd was presided 
over by Professor Miethe, of Berlin. Of 
the twenty-four papers planned for read- 
ing before this section none was of special 
interest to electrical engineers. 

The meetings of section X, electro- 
chemistry and physical chemistry, were 
organized by the Deutsche Bunsen-Gesell- 
schaft (the German society of electro- 
chemists), and the annual meeting of 
the latter society had been timed to co- 
incide with that of the congress. As a 
consequence of this arrangement, the 
meetings of section X were very numer- 
ously attended, and were held not in the 
Reichstag Building, but in the lecture 
theatre of the Physical Institute of the 
Berlin University. At the inaugural 
meeting of the section on Wednesday 
afternoon, June 3, fully 250 members 
were present, and this number was more 
than once approached during the later 
sessions of the section. Dr. Bottinger, 
as president of the Deutsche Bunsen- 
Gesellschaft, presided over section X, 
and a programme of fifty-one papers and 
reports was arranged for the considera- 
tion of the members. ‘The more notable 
of these are referred to at some length 
below, and the following account of the 
meetings of section X contains a list of 
all the papers read, with the names of 
their authors. 


WEDNESDAY, JUNE 38——AFTERNOON SES 
SION. 

Dr. Bottinger opened the proceeding 
with a few words of greeting, and th: 
first paper was read by Professor Traubi 
and Herr Teichner, of Berlin, upon “Ar 
Experiment Relating to Critical Density.’ 

The authors by an ingenious applica- 
tion of very minyte graduated glass 
floats have been able to prove that con- 
siderable differences of density exist with- 
in the gaseous mixture contained in 
sealed glass tubes raised above the criti- 
cal temperature of the liquid contained, 
and that the value of (6) in Van der 
Waal’s formula is therefore not a con- 
stant, but varies with the temperature 
and pressure. Using carbon tetrachlo- 
ride as the liquid, a temperature of 290 
degrees centigrade and a pressure of 410 
atmospheres within the sealed tube, the 
authors gave a practical demonstration 
of the experiment, and showed that after 
the meniscus had disappeared, consider- 
able differences of density still existed in 
different portions of the tube. The ex- 
periment proves that the molecular con- 
stitution of liquids and gases near their 
critical temperature is not fully explained 
bv the generally accepted theories. 

The second paper was by Professor 
Nernst, of Göttingen, and related to 
“Vapor Density Determinations at High 
Temperature.” Hitherto no satisfactory 
method of determining vapor densities at 
high temperatures has been worked out, 
but Professor Nernst has solved the very 
creat difficulties involved in such work. 
and has elaborated a method applicable 
to gases and liquids within a temperature 
range of 2,000 devrees centigrade. A 
special form of electric furnace was de- 
vised and employed for heating the pure 
iridium tube containing the gases, and a 
novel method of measuring the tempera- 
ture was also used. A new form of bal- 
ance, capable of weighing with an error 
of not more than one ten-thousandth 
part of a milligramme, was also con- 
structed and used for this work. Pro- 
fessor Nernst therefore surmounted the 
difficulties, chiefly by the exercise of his 
inventive skill in devising apparatus 
suited for the work in hand. The results 
obtained at the high temperatures used 
show that in all cases dissociation had oc- 
curred, and that the gases were present in 
the atomic, and not in the molecular, 
state. In the case of sulphur, thirty per 
cent of the total weight used in the ex- 
periment was dissociated, while by an 
indirect method of observation it was 
proved that oxygen likewise underwent 
the dissociation at a temperature of 
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1,900 degrees centigrade. Professor 
Nernst’s paper received much applause. 

The third and final paper rdad,’ on 
Wednesday afternoon, June 3, was by Dr. 
Frohlich and dealt with a “New Material 
for Electric Resistance Furnaces.” 

The author has discovered a mixture 
of earths which conducts at ordinary tem- 


peratures, and can therefore be used as - 


heating material for resistance furnaces, 
withont any decomposition occurring at 
the higher temperatures. Its exact nature 
and composition were not revealed by the 
author, but it is believed to be a mixture 
of the rare earths with some impurity, 
that renders it conducting at the normal 
temperature. The three remaining papers 
set down for reading at the first session 
of section X were not read, owing to the 
absence of their authors when called 
upon. 
THURSDAY, JUNE 4. 


At the morning session the following 
papers were read and discussed : 

1. “Colloidal Zirconium,” by Dr. Wede- 
kind, Tübingen. 

The author has prepared this product 
and showed specimens of it in solution 
and as a dry powder. The metal zirconi- 
um in the colloidal state still acts as an- 
ion, and drifts toward the negative pole 
under the influence of the electric cur- 
rent. 

2. “The Electrolytic Reduction of Un- 
saturated Compounds,” by Professor 
Marie, Paris. 

This paper was read by the author in 
French, and owing to the rapidity with 
which it was read, the writer is unable 
io give any intelligent abstract of its 
contents. 

3. “lhe Use of WPlectrolysis for the 
Preparation of Inorganic Products,” by 
Professor Foerster, Dresden, and Direktor 
Brandeis, Aussig. 

In the first of the two papers Profes- 
sor Foerster dealt chiefly with the theo- 
retical side of the subject, and gave a 
useful tabular summary of the present 
theory of the electrolytic decomposition 
of the alkali metal chloride solutions. 
Professor Foerster’s own work on this 
subject has proved that in the electrolytic 
production of chlorates, bromates and 
iodates there is a gradual extension of 
the range of secondary reactions, and 
whereas in chlorate formation these only 
occur in weak acid solutions, when bro- 
mates are being produced, the secondary 
reactions occur in neutral and alkaline 


solutions also. 


According to Professor Foerster, all 


the higher oxygen salts of the alkali and 
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other metals are now produced indus- 
trially by electrolytic methods. 

The second:of the papers on this sub- 
ject—that by Direktor Brandcis—deald 
with the practical applications of elec- 
trolysis in the production of oxygen, bro- 
mine, iodine, hydrogen, chlorine, copper, 
nickel, gold, silver, aluminum, sodium, 
chlorate, hypochlorites, soda, perman- 
ganates and bichromates. It was chiefly a 
résumé of facts already published, but 
contained the statement that the Aussig 
“bell” process for alkali manufacture is 
working at four places, and can only be 
operated with very low-current intensi- 
ties. | 

4. “Electrolysis with Alternating Cur- 
rents,” by Professor Le Blane, Karlsruhe. 

The author has found that when work- 
ing with cyanide and other solutions of 
copper and cadmium, electrodes of these 
metals, and a current of between 1,000 
and 2,000 cycles per minute, there is a 
discrepancy between the metal deposited 
and that going into solution. A similar 
deficiency is not found to oceur in the 
case of hydrogen, and the author 
attributes the deficiency in the case of 
copper and cadmium to the time required 
to form complex compounds of the cvanide 
type. Professor Nernst in the discussion 
pointed out that one cause of the differ- 
ence observed was the lower migration 
coctlicient of complex ions. 

The third session of section X, on 
Thursday afternoon, June 4, was occupied 
chiefly with French papers. Professor 
Moissan, Professor Lebeau and M. Gin 
being the authors respectively of papers 
on “Alkali Metal Carbides,” “Metallic 
Silicides” and “The Manufacture of 
Aluminum.” 

Professor Lebeau was accorded first 
piace, and read his paper showing that 
the following series of compounds of sili- 
con with various metals of the iron group 
had been produced in the electric fur- 
nace: 


Silicon and iron.......... SiFe, SiFe Si,Fe 
Silicon and cobalt........ 8iCo, SiCo Si,Co 
Silicon and manganese ...SiMn, SiMn Si,Mn 
Silicon and nickel........ SiNi, SiNi Si, Ni 


Silicon and chromium....SiCr, Si,Cr, Si,Cr 


Professor Moissan followed with his 
paper on the “Alkali Metal Carbides.” 
After referring to the early work of 
Berthelot and others on this subject, he 
described the methods by which he had 
prepared the carbides of sodium and 
potassium, and more lately the carbides 
of rubidium and cesium, the most active 
of the metals of this group. To obtain 
the latter carbides, he embedded a thin 
ribbon of the metal in pure lamp-black, 
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and then raised the metal to a high tem- 
perature by means of an electric current. 
Professor Moissan regards the alkali 
metal carbides as of some industrial im- 
portance, since on treatment with water 
they produce not only acetylene gas, but 
a by-product of considerable value. The 
discovery of a practical and economical 
method of producing sodium carbide is 
therefore to be desired, and research in 
this direction is called for. 

The paper by M. Gin upon the “Manu- 
facture of Aluminum,” dealt merely with 
the calculated electromotive force required 
to decompose AlO, Al,F, and AlS, 
respectively, and the author pointed 
out that the problem of cheapened pro- 
duction in the aluminum industry was 
one which the chemist rather than the 
electrical engineer would be called upon 
to solve. 

The next paper read was in German, 
and was upon “Evidences of Metallic 
Action in Oxidation and Reduction Phe- 
nomena,” the author being Professor 
Coehn, of Göttingen. Professor Coehn 
brought forward numerous instances iD 
which the nature of the cathode influenced 
the results obtained in electrolysis, and 
asserted that these proved catalytic action 
to have occurred at the cathode surface. 
A very lively discussion followed the 
reading of this paper, and it was urged 
that the phenomena observed by Pro- 
fessor Coehn could all be explained by the 
“uber-spannung” caused by the formation 
of a thin tayer of oxides and peroxides on 
the surface of the cathodes. 

The remaining two papers read at this 
session of section X dealt with industrial 
applications of electricity, and were a& 
follows: 

5. “The Production of Steel in the 
Electric Furnace,” by Dr. Goldschmidt, 
čssen. 

6. “The Manufacture of Carbon Bisul- 
phide in the Electric Furnace,” by E. R. 
Taylor, Penn Yan. 

These subjects have been recently 
dealt with by the present writer and Mr. 
E. R. Taylor in illustrated articles in the 
columns of the ELECTRICAL REVIEW, 
and the papers contained nothing very 
new on either subject. It is, however, 
interesting to note that Dr. Goldschmidt 
admitted, in the discussion which fol- 
lowed the reading of his paper, that the 
clectrie processes of steel manufacture 
could not compete with the older proc 
esses for the production of iron and 8 
from the raw materials of the manufac- 
ture, working under the most favorable 
conditions as regards7supplies.of coke and 
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ore, and that it was chiefly in the pro- 
duction of special steel alloys from scrap 
iron that their competition would be felt. 
Very cheap water power is, however, an 
essential factor of their development, and 
practically Dr. Goldschmidt is in agree- 
ment with the writer as to the future of 
these processes. 

FRIDAY, JUNE —AFTERNOON SESSION. 

The following papers were read aud 
discussed at the afternoon session of 
Friday, June 5: 

1. “Electrochemical Units,” by Pro- 
fessor Nernst, Göttingen. 

2. “Report of the Commission Ap- 
pointed by the 1900 (Paris) Congress on 
Physical Units,” by Professor Marie, 
Paris. 

These two papers were discussed to- 
gether, and it was decided that the con- 
gress should he asked to recommend for 
international adoption this list of signs 
and formuke. 

3. “The Deeomposition of Carbon 
Monoxide,” by Dr. Schenck, Marburg. 

1. “The Variations in the Electrie Re- 
sistance of Soot and Other Bodies Under 
the Influence of Light,” by M. Aneel, 
Paris. 

“Theories of the Contact Process 
for Sulphurie Acid Manufacture,” by Dr. 
Bodenstein, Leipzig, and Dr. Bodlinder, 
Braunschweig. 

6. “Chemical Reactions at the Highest 
Temperatures,” by Professor Zengelis, 
Athens. 

The anthor, by combustion of powdered 
aluminum in oxygen, has been able to ex- 
ceed the temperature of the electric fur- 
naces and has also obtained a new series 
of nitrogen products, by substituting ni- 
trogen or nitrous oxide gas for oxygen. 
əv burning aluminum in carbon monox- 
ide, he has been able to prepare the car- 
bide of this metal. 

7. “Radioactive Bodies,” 
Marckwald, Berlin. 

A paper dealing with the electrolytic 
separation of an alloy of radium and 
tellurium from uranium residues. De- 
posited on copper plates, this alloy is of 
value for experimental demonstrations of 
the remarkable properties of radium. 

Limit of space renders it necessary 
that a mere list of the remaining papers 
read before section X on Saturday, June 
6, and on Monday, June 8, should be 


hy Professor 


given. 


SATURDAY, JUNE 6—MORNING SESSION. 
1. “A Gravity Formula Applicable to 
Diffusion Phenomena,” by E. Solvay, 
Brussels. 
2. “Contribution to the Theory of Re- 
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duction Phenomena,” by Professor Gold- 
schmidt, Christiania. 

3. “The Value of Electrolysis in the 
Preparation of Organic Compounds,” by 
Professor lbs, Giessen, and Dr. Büch- 
ner, Mannheim. 

4. “The Technical Applications of 
Catalvtie Action,” by Professor Bod- 
lander, Braunschweig. 

5. “The Formation of Complex Com- 
pounds by the Sulpho-Cyanide Ton,” by 
Dr. Grossmann, Minster. 

AFTERNOON SESSION, 

1. “The Applications of — Electrical 
Endosmose and Its Relation to the Col- 
loidal State.” by Professor Bredig, Heidel- 
berg, and Dr. Graf, Schwerin Hoelhst. 

Adjourned discussion upon the 
papers of Bodlinder and Bodenstein on 
“The Contact Processes of Sulphuric 
Acid Manufacture.” 

3. The Physical Chemistry of Wine,” 
hy Professor Magnanini, Modena. 

4. “Hydrogenation by Catalytic Ac- 
tion,” by Professor Sabatier, Toulouse. 


MONDAY, JUNE S—MORNING SESSION. 


1. “Electroplating Apparatus and 
Plant for Depositing Niekel on Small 
Articles,” by Dr. Sacker, Berlin. 

2, “Quantitative Separation of Metals 
by Electrolytic Methods,” by Dr. Danneel, 
Aachen. 

3. “Concentration of Dilute Solutions 
by Freezing and the Production of Freez- 
ing Mixtures,” by Dr. Monti, Turin. 

1. “The Light Emission of the Tons, 
hy Dr. Werner von Bolton, Berlin. 

5 “Colloidal Substances.” by O. ÑS. 


od 


Burns, Boston. 

“Theory of Concentration Changes 
in Diaphragm Cells for Electrolysis of 
Alkali Chloride Solutions,” by Professor 
(uve, Geneva. 

Section XT of the congress was devoted 
to papers and reports bearing on the 
statistical, legal and social aspects of the 
chemical industries, and twelve papers 
were discussed by its members. None of 
these was of special interest to electrical 
engineers. 

In concluding this account of the pro- 
ceedings of the fifth International Con- 
gress for Applied Chemistry, the writer 
would draw attention to the leading part 
taken in the sectional proceedings by the 
professors of chemistry in the universities 
and high schools of the German Empire. 


Though some disadvantages no doubt 


were attached to this preponderance 


of professors and “privat dezenten” upon 
committees for the 
and also in the 
the 


the organizing 
various sections, 
discussions upon the papers read; 


fact that this element was present at tk 
congress in such large numbers show 
the close connection between industry an 
science in Germany, and the lively inter 
est taken by the leaders of science ii 
practical and industrial questions. Ih 
section X one result of this over-prepon 
derance of the academical element wa: 
the very large number of papers dealing 
with the theoretical phenomena of elec- 
trolysis, and the addresses relating to the 
practical application of electrolytic 
methods in the arts and industries were 
few in number and comparatively unim- 
portant, 

Of the fifty-one papers planned for 
reading before the members of section X 
only seventeen related (even distantly) 
to industrial subjects; and many of these 
were not read, owing to the time taken 
up by the papers dealing with the theory 
of electrolysis and by the discussions 
thereon. 

At future meetings of section X of the 
International congress it may perhaps be 
possible to obtain a greater number of 
papers relating to “Applied Electro- 
chemistry,” and if the time is more fairly 
divided between these papers and those 
relating to theory, it will certainly con- 
duce to the utility and benefit of the 
gathering. 

. ae 
Ball Bearings for Electric Motors. 

Ball bearings are being used extensively 
in Germany for small and medium sized 
motors. Some interesting figures taken 
from actual consumption tests are given 
in the accompanying table, for which we 
are indebted to the Mlectrician: 


Motor Running at 


(1) Three-phase mo- 
No Load. Half-Load. Full-Load. 


tor. a p., 950 


energy over 


5x 19% 11% 


(2) For a three- 
hase motor, 3 

Pp. and 1,400 

revs. r min- 


figures......... 45% 12% 6.5% 


(3) For a three- 
ae motor, 

D h.p. and 75) 

revs. r min- 

ute, the cor- 
responding 
figures are.... 


A one-half horse-power three-phase mo- 
tor running at 1,500 revolutions per 
minute was tested, first without and then 
with counter-shaft, all bearings being of 
the ball type. The following efficiencies 
for half and for full load respectively 
were obtained: (1) Without counter- 


shaft, seventy-seven and seventy-elght per 
cent, respectively; (2) with counter-shaft, 


seventy-three and sixty-nine per cent, re- 
spectively. 
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Annual Meeting of the Society for the Promotion of 


Engineering Education. 


Joint Session Held with the American Institute of Electrical Engineers. 


HE annual meeting of the Society 
for the Promotion of Engineering 
Education was held at Niagara 

Falls, July 1 to July 3, 1903. The first 
session was called to order at 10 A. M. 
Wednesday, by President Calvin M. Wood- 
ward, of St. Louis. The report of the 
treasurer, Arthur N. Talbot, was read, 
and it was announced that twenty new 
members had heen elected to the society. 

President Woodward then delivered his 
address. This was a discussion of the 
value of manual training for technical 
students, and a plea was made for more 
general instruction in these subjects in 
high schools. 

Professor Charles F. Burgess reported 
for the Committee on Technical Books 
for Libraries. The report gave a list of 
technical subjects in branches of engi- 
neering and science, and included a list of 
some 350 books thought to be suitable. 
It was suggested that this list be revised 
vearly, the committee working together 
with the American Library Association. 

The second session was called to order 
Wednesday evening by President Wood- 
ward, at 8 P. M. A paper by Mr. Arthur 
W. Ayer, of Philadelphia, was read by 
Professor Arthur N. Williston. This 
called attention to the growing impor- 
tance of technical education, and offered 
some suggestions which the author 
thought would be an improvement. Par- 
ticular stress was laid upon the value of 
business training. 

In the discussion the value of business 
training was admitted, and it was stated 
that some work in this is being given in 
a number of technical schools, but it is 
impossible to carry it far. The question 
of what work should be left out to make 
room for this work was asked. 

Professor J. P. Jackson, of State Col- 
lege, Pennsylvania, read a paper on 
“Methods of Study for Technical Stu- 
dents.” The author advocated the group 
system, the students being encouraged to 
work. together, and related his own suc- 
cess with this method. In the discussion 
come difference in opinion was shown as 
to the value of this method of study, it 
being generally thought that the strong 
man would profit most, and the weak 
man least, by group study. 

THURSDAY, JULY 2. 


The morning session was called to or- 
1d Deoeident Woodward at ten o’clock. 


The report of the secretary, Professor 
Clarence A. Waldo, of Lafayette, Ind., 
was read. 

Professor F. C. Caldwell, of Columbus, 
Ohio, read a paper on “The Rating of 
Laboratory and Classroom Work in 
Schedules of Courses.” This discussed 
the desirability of an understanding of 
the proper rating to be given to class- 
room and laboratory work. 

A paper by Professor Arthur N. Wil- 
liston, of Brooklyn, N. Y., was read by 
the author. This was entitled “Two 
Kinds of Specialization and Fundamental 
Principles, In Place and Out of Place.” 
This paper discussed the trend in all 
lines of work toward spevialization, and 
disproved the stand of the society against 
this. Special courses are useful where a 
group of persons desires training in cer- 
tain lines of work. 

In the discussion it was pointed out 
that in many cases lack of funds prohibits 
this, and that students frequently do not 
know what they wish to do. 

In reply, Professor Williston said that 
the small schools could get over the difti- 
culty of lack of funds by offering but one 
course and adhering to that. 

Professor Hugo Diemer, of Lawrence, 
Kan., read a paper entitled “Education 
Preparatory to Factory Management.” 
Owners of engineering works have ex- 
pressed themselves as being in great. need 
of technically educated young men who 
have the capacity and training to fit them 
for positions which are executive to a 
greater or less degree. There is here a 
branch of productive industry in which 
there are wide opportunities for life serv- 
ice, and it is the duty of the engincering 
school to give heed to these claims of the 
manufacturers. 

In the discussion the question was 
asked, how time is to be secured for this 
instruction? Some speakers thought that 
this work did not belong properly to the 
technical schools. 

Papers by Professor Walter H. Drane, 
Oxford, Miss., entitled “Edueation in the 
Southern States,” and by Professor S. 
Henry Barraclough, of the University of 
Svdney, Australia, on “Progress in 
Technical Education in Australia,” were 
read ‘by title. 

Professor A. H. Blanchard, of Provi- 
dence, R. T., read a paper entitled “En- 
gineering Jurisprudence an Essential in 
the Engineering Curriculum.” The studv 
on engineering jurisprudence by technical 
students is advantageous because of the 
knowledge required, for the insight 
gained into business relations and meth- 
ols, due to a cultivation of respect for 
strict legal clauses in specifications, and 
on account of the development. of reason- 
ing power and independant thanoht 


The course should extend throughout the 
senior year, one hour per week. 

In the discussion the advisability of 
giving instruction in this work was recog- 
nized, but some speakers expressed the 
opinion that sufficient time was not al- 
lowed for the course. 

The Thursday evening session was called 
to order at eight o'clock hy the presi- 
dent. The election of the following offi- 
cers for the ensuing vear was announced: 
President, J. Frank Allen, Boston, Mas. 
Vice-presidents, Charles L. Crandall, 
Ithaca, N. Y.; James C. Nagle, of Col- 
lege Station, Tex. Secretary, Clarence A. 
Waldo, La Fayette. Ind. Treasurer, Ar- 
thur N. Talbot, Urbana, Tl. 

A communication was read from Pro 
fessor J. L. Van Ornum, of St. Louis, 
Mo., upon recent tests on cement. 

Professor Walter M. Riggs, of Clem- 
son College, S. C., read a paper entitled 
“The Equipment of an Electrical Engi- 
neering Laboratory.” This paper was 
illustrated by lantern slides, and de 
scribed the equipment which had been 
found satisfactory at this institution. 

Professor A. F. Ganz advocated a 
lecture course in laboratory methods be- 
fore taking up laboratory work. 

A paper by Professor J. A. L. Waddell. 
of Kansas City, Mo., on “The Advisability 
of Instructing Engineers on the History 
of Their Profession,” was read by Sec- 
retary Waldo. The author deplored the 
ignorance of students and young engi- 
neers N the history of their profession, 
and stated that there was at present no 
satisfactory book on the subject. He pro- 
posed that the society appoint a com- 
mittee to consider the advisability of the 
society undertaking the writing and pub- 
lication of the history of civil engincer- 
ing, using the latter term in its broad 
sense so as to cover all branches of en- 
gineering except the military. Some sug- 
gestions were made concerning the pro- 
posed work. Tt should cover all branches, 
and it would probably be advisable to 
have different topics written or compil 
hy different engineers. A number of com- 
munications on this paper was read, The 
greater part of these expressed warm 
approval of the undertaking: others did 
not think it advisable for the society to 
go into the matter. Not all agreed with 
the anthor on the ignorance of engineers 
in regard to their profession. l 

Resolutions were adopted thanking the 
American Tnstitute of Electrical Engl- 
neere for its courteous invitation to meet 
in joint session the following day, July 
3, and for its hospitable entertainment. 
The society then adjourned to meet 1n 
joint session with the American Institute 
of Electrical Engineers on Friday. 

The proceedings of the Friday morn: 
ing session will [heyfound jin the report of 
the convention of the American Instr 
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July 18, 1903 
SWISS VERTICAL TURBINES. 
BY FRANK C. PERKINS. 


Among the hydroelectric plants abroad 
having a fall of less than ten metres and 
using vertical] turbines, may be mentioned 
the Stadtisches Elektricitatswerk Aarau 
and those at Brugg, Wynau-Langenthal 
and Luterback-Solothurn. 

The Aarau plant is of that construction 
utilizing vertically driven alternators 
directly-connected on the shaft of the tur- 
bine similar to the method used at 
Niagara Falls, but of course with much 
shorter shafting on account of the low 
head. The other plants, while employing 
vertical shaft turbines, use electrical gen- 
erators with horizontal shafts and either 
transmit the power to the dynamos from 
the turbine shafts by bevel gearing. as at 
the Wynau-Langenthal installation, or 
utilize belt transmission from counter- 
shafts as at the Brugg and other plants. 
The horizontal turbine has many advan- 
tages over the vertical turbine, especially 
when generators of the horizontal shaft 
type are to be employed, on account of 
the great simplicity and the absence of 
troublesome gearing. Where it is desir- 
able from special conditions met with to 
use vertical turbines, the vertical shaft 
generators are of great convenience in 
simplifying the installation. f 

At the Brugg plant there is a -fat¥ of 
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2.38 metres and the discharge is 6,330 


litres per second per turbine. There are 
two Rieter turbines installed at this 
plant, each having a capacity of 150 
horse-power. They are of the slow-speed 
vertical type, operating at thirty-three 
revolutions per minute. They are 
employed in driving five direct-currant 
generators by belt transmission and are 
controlled by special automatic governors 
designed by John Jacob Rieter & Com- 
pany, of Winterthur, Switzerland. The 
electrical machines were built by the 
Elektricitats- Adtiengesellschaft, formerly 
Schuckert & Company, of Nurnberg. A 
third turbine has been installed at this 
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plant of the Francis type, which has a 
capacity of 260 horse-power, the effective 
head being increased to 3.12 metres and 
the speed to fifty-one revolutions per 
minute. This turbine passes 8,300 litres 


of water per second. 
At the Luterbach-Solothurn 


plant, 


The main turbines of the Rieter typ 
develop 750 horse-power each or a tots 
of 3,750 horse-power, the discharge bein, 
18,800 litres of water per second per tur 
bine and the speed 41.5 revolutions pe 
ininute, 

There are two vertical turbines at the 
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owned by the Aare-Emme-Kanal-Gesell- 
schaft, there are in operation six Rieter 
turbines working under a head of only 1.8 
metres. These vertical turbines drive by 
belt transmission six generators, built by 
Brown, Boveri & Company, of which five 
are alternating-current machines and one 
is of the direct-current type. The 
vertical turbines run at a speed of only 
thirty revolutions per minute and pass 
8,660 litres of water per second, de- 
livering a total of 696 horse-power or 116 
horse-vower each. 

At the plant of Geizner, Mutter & 
Company, at Bludenz, Autriche, there are 
five vertical turbines of 300-horse-power 
capacity, working under a head of nine 
metres and discharging 3,240 litres of 
water per second. The vertical turbines 
at the Wynau-Langenthal plant are 
geared directly to the five alternating- 
current machines by bevel gearing. The 
two exciters and the five alternators were 
constructed by Siemens & Halske, of Ber- 
lin, Germany. The turbines driving the ex- 
citers run at a speed of ninety-six revolu- 
tions per minute, the head being four 
metres and the discharge per turbine 
3,000 liters per second. These machines 
have a capacity of 120 horse-power each. 


Aarau plant, directly connected to ver- 
tical alternators, built by Brown, Boveri 
& Company, of Baden, Switzerland. The 
Rieter turbines work under an effective 
head of four metres, and davelop 400 
horse-power each at a speed of fonty-eight 
revolutions per minute. The water dis- 
charge for cach turbine is 10,700 litres 
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per second. The canal supplying the 
water for the power station at Aarau is 
2,400 metres long, and carries at low 
water 23.3 cubic metres of water. Of the 
three turbines installed, the smallest one 
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has a capacity of 200 horse-power and is 
utilized by the Cementfabrik Fleiner. 

The vertical alternators are two-phase 
machines and supply a current of 2,000 
volts pressure and a frequency of forty 
periods per second. The power transmis- 
sion lines carry the current to Aarau, a 
distance of one kilometre, and both light- 
ing and power service is supplied. 

It is claimed by many prominent en- 
gineers that the efficiency of the vertical 
turbine may be made considerably higher 
than that of the horizontal turbine, al- 
though it would soem that the efficiency 
and power of both should be approximately 
the same. The advantages are many times 
in favor of the horizontal shaft turbines, 
on account of the case with which the tur- 
bine shaft may be extended, and pulleys 
be utilized for the transmission of the 
power at a higher or lower speed. The 
horizontal turbine may be designed for 
all heads—high, low and medium—and 
those constructed at Winterthur are of the 
Girard, Pelton, Francis, Rieter and 
American types. 


-—— d 

Bath Electric Tramways, England. 
The British Westinghouse Electric 
and Manufacturing Company, Limited, 
is now executing a contract for the Bath 


Electric Tramways, Limited, London, 
which well serves to indicate the position 
which the former company is now tak- 
ing in general contracting work. The 
contract in question includes the building 
of the generating station and car sheds: 
also the supply, delivery, and erection of 
the entire equipment for the two build- 
ings, in accordance with designs prepared 
in conjunction with the engineers of the 
Bath Electric Tramways Company. 

The generating station equipment is te 
consist of three 200-kilowatt, Westing- 
house generators, direct-connected to hori- 
zontal, tandem-compound engines, anq 
one seventy-five kilowatt generator di- 
rect-eonnected to a compound steam en- 
vine. Two fifteen-kilowatt negative 
hoosters are to be supplied, with a twelve- 
panel switchboard, of the Westinghouse 
tramway type, as well as such other 
auxiliary apparatus as is involved in 9 
tramway generating station. 

The boiler house is to be equipped with 
three 10,000-pound Babcock & Wilcox 
straight tube, water-tube boilers, and a 
Clay Cross economizer; surface con- 
densers are to be used, and also a com- 
plete equipment of water-softening and 
grease-separating apparatus. 

The car shed is to have a capacity of 
forty double-deck, fifty-six-passenger cars. 
On the second floor and across the front 
of the car sheds are to be located the 
offices of the company. 

The rolling stock is to consist of forty 
cars, the bodies and trucks being of the 
Milnes make, and Westinghouse equip- 
ments. Most of the cars will. at the out- 
set, be equipned with the Westinghouse 
magnetic brake, which should be found 
particularly useful on the Bath system, 
because of the large number of severe 
gradients. 
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NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


NOTE CLXII—A WAGON FOR X-LIGHT 
EXAMINATIONS. 


I use the term wagon to emphasize the 
fact that the support for the patient is 
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the X-light wagon here described is ar- 
ranged not only for a sitting but also for 
a standing position. The wagon is fur- 
nished with a turn-table (TT, Fig. 1) 
which has the usual graduations, and 1; 
provided with a stop, S, which holds it in 
any position when a photograph is to be 
made. The base of the 
wagon and the turn- 
table are made of 
hard wood, cross-glued 
in three layers. There 
are four wheels, each 
thirty-six centimetres 
in diameter. The 
wheels may be deemed 
larger than necessary. 
The size was chosen 
to enable the move- 
ments of the wagon 
to be easily made by 
one hand during an 
examination, that the 
relative positions of 
the source of light and 
the patient might 
readily be changed 
without removing the 
eyes from the image 
on the screen. To the 
wagon base three up- 
right metal sockets are 
attached. Two of 
these, US 1 and US 2, 
hold two metal tubes, 
WU 1 and HU 2, 
which support the 
frame, OF, holding 
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on wheels, In note exv, March 9, 1901, 
I showed the importance of this plan in 
X-light examinations, stating why it was 
superior to the univer- 
sally employed method 
of a fixed support. The 
plan here mentioned of 
mounting a patient on 
an axis that he may be 
turned in a horizontal 
plane and providing a 
graduated circle for in- 
dicating the amount of 
rotation is not claimed 
as original. It has been 
used by Williams for ex- 
amining a patient in a 
sitting position in an 
office chair, elevating 
with a screw. For ex- 
amining a patient’s chest from the front, 
I prefer the standing position, as his 
knees and the arms of the chair make the 
sitting position inconvenient, therefore 


the inner frame, PHF, 
Fig. 2, for the plate- 
holder and fluorescent sereen. The frame, 
OF, can be turned about a horizontal axis 
to enable the fluorescent screen or photo- 
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graphic plate to be tilted from a vertical 
position when necessary to /bring either 
closely against Cthėti patient. Usually Jin 
examining the chest from the front, the 
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top of the fluorescent ser 
tilted back, as shown in 
frame can be swung to on: 
back the socket, SI, or r 
diding back a similar soc! 
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top of the fluorescent screen needs to be 
tilted back, as shown in Fig. 1. The 
frame can be swung to one side by sliding 
back the socket, SI, or removed by also 
sliding back a similar socket on the other 


Ca Cre 
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side. The supports, SS 1 and a similar 
one on the other side, slide on the up- 
rights to enable the frame to be adjusted 
to any height, where it will remain with- 
out clamping, as it is balanced by weights 
within the uprights. Clamping screws 
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are provided for preventing movement 
during photographic exposures. A back 
support for the patient can be attache 
to the extra sockets, ES and a similar 
one on the other side. The frame, OF, 
is provided with a non-radiable pyra- 
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midal case, NRC, which has the same 
non-radiable eye-piece shown in earlier 
notes. This case can be turned back or en- 
tirely removed as it is attached to the 
frame, OF, by separable hinges. For 
examinations with the screen this case 
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is convenient, as the room need not then 
be very dark. For photography it has 
the advantages mentioned in note clv. (n 
making tracings of the organs the case, 
NRC, may be entirely removed, the room 
being dark, or an open- 
ing may be made in the 
side and provided with 

a sleeve for the inser- 
tion of the hand bear- 
ing the tracing pencil. 

If the screen is used 
without the case, it 
must be covered by a 
plate of heavy lead glass 

to prevent the X-light 
from injuring the eyes 

of the observer. This 
protection of the eyes is 

a point which is neg- 
lected. I frequently 
mention it, as my ex- 
periments on animals 
showed that the light 
could produce blind- 
ness. Over the glass is 
placed the tracing paper 

or cloth in the usual 
manner. I hold the glass 
and the tracing paper in 

a frame, shown in detail 

in Fig. 3. To compare 
one tracing with an- 
other, we have only to | 
see that the image of | 
my orienter occupies | 
the same position on the 
sereen in every case and 
that a tracing of its image on the sereen 
is made on the paper when the shadows 
of the organs are sketched. ‘To main- 
tain a definite relation of the tracing 
paper to the patient I designed for Dr. 
Williams a frame, PHF, shown 
in detail in Fig. 2. It is of metal 
of proper size to receive either 
or both the fluorescent screen 
and plate-holder, or the fluores- 
cent screen and the glass plate, 
either with or without the 
tracing cloth. There is a boss, 
B, of polished metal which 
fits into the sternal notch of the 
patient, a definite and easily 
distinguished point in the anat- 
omy which is therefore satisfac- 
tory as a base station. The boss 
is hollow containing a spring- 
actuated needle, PN, which pricks a hole 
in the tracing paper, thereby indicating 
on the tracing the position of the base 
station, from which all measures of the 
tracing should be made when we wish to 
compare one with another. 
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To ensure that the tracing paper al- 
wavs occupies the same position in re- 
lation to the patient at every examina- 
tion, it is also necessary to have some 
other reference points which may well 
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form a triangle with the base Perey 
The idea of using the nipples for refer- 
ence points as is done in percussion mav 
be definite enough for so inaccurate a 
method, but I discarded it when Williams 
showed by X-light that one could not de- 
termine accurately the outlines of an en- 
larged heart by percussion. I found the 
distance between the nipples in a woman 
of normal form varied several centi- 
metres, according to the position of the 
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body. In X-light examinations we ex- 
pect the lines obtained by tracing to be 
capable of comparison within three mil- 
limetres. What was needed was some 
convenient method of indicating on the 
tracing paper the position of the medial 
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line of the body, as this should be the 
line from which all transverse measures 
are taken, all vertical measures being re- 
ferred to the pin prick showing the posi- 
tion of the sternal notch. But how was 
the medial line to be accurately deter- 
mined? I used and recommended the 
method shown in Figs. 1 and 2. There 
are two arms, A 1 and A 2, attached to 
racks, R 1 and R 2, which are moved 
simultaneously in opposite directions 
equal amounts by turning the milled head, 
TH, which therefore serves to bring the 
arms in contact with the sides of the 
patient’s chest. If now a medial line is 
printed on the sheets of tracing paper 
this line must indicate the medial line of 
the body when the tracing paper is in the 
frame, PHF, provided the boss, B, is in 
the sternal notch. If this procedure is 
followed, a tracing made at one time can 
be compared with those taken at other 
times. 

- The needle point already mentioned, 
which pricks the paper to record the posi- 
tion of the’sternal notch, would prevent 
the insertion of the plate-holder into the 
frame if it was fixed, but it is forced back 
bv ,the plate-holder into the boss, B, 
springing forward when the plateholder 
is removed. If we do not wish to examine 
the image on the fluorescent screen while 
the photograph is being made, it is best 
to use the non-radiable plate-holders de- 
seribed in notes cxvi, March 9, 1901, and 
exl, June 21, 1902. Under these circum- 
stances the pyramidal hood, NRC, Fig. 
1, can be turned back or removed, as the 
non-radiable back of the plate-holder pro- 
tects the plate from the diffused and 
transformed light. If, on the contrary, 
we wish to see the organs while the ex- 
posure is being made, the back of the 
plate-holder should be of radiable mate- 
rial, the fluorescent screen being placed 
between it and the observer. Stray light 
being prevented from reaching the plate 
by the hood, NRC, which is closed over 
the plate-holder, the observer looking into 
the eve-piece, EP, to see the image on the 
screen. 

Of course, I am aware that the pro- 
jection of the images of the organs on 
a flat surface distorts them and that ob- 
servers have recommended making the 
tracings on the skin and transferring the 
lines to the tracing paper, which is made 
to conform to the surface of the skin. 
This method is not practical with a 
woman of normal shape, as the breasts 
prevent it being accurate. As there is a 
necessary distortion if the source of light 
ix stationary, the slight increase produced 
by the method recommended is not of 
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serious importance; as for each patient 
the amount is fixed and therefore intro- 
duces no element of confusion. If we 
wish to avoid all distortion we must have 
the screen and tube move simultaneously, 
as has been done by Moritz. The future 
alone will determine which method is of 
most use. If we do not use the fluores- 
cent screen in the non-radiable cone pro- 
vided with a non-radiable transparent 
eye-piece, we should cover it with a sheet 
of heavy glass (which will also serve as 
a support for the tracing paper) to pro- 
tect the observer’s eves from the X-lght. 
The arrangement is shown in Fig. 3. 

Whether the observer uses the direct 
vision cryptoscopic camera, NPC + OF, 
Fig. 18, or the — glass-covered open 
fluorescent sereen, he has within 
reach six handles (shown in the figure) 
which allow him, in connection with 
the rolling motion of the A-hght 
wagon, to make the necessary ad- 
justments in the position and quality 
of the X-light, and by means of the break 
shown in the illustrations to note cxXxXXÍX 
he can control the quantity. H raises or 
lowers the source of X-light. HH moves 
it toward or away from the patient. RH 
regulates the size of the area illuminated. 
RH 2 and RIL 3 centre the opening of 
the diaphragm and the orienter with the 
central ray. RIL 4 controls the quality 
of the light. 

In addition to the use of an X-light 
wagon for examining the head, neck, 
shoulder or chest of a patient in a sitting 
or standing position, it is useful for 
photographing the hand, forearm, elbow 
and upper arm. For these purposes it is 
provided) with one of my reflecting 
cryptoscopic cameras, similar to those il- 
lustrated in note clv. This camera can 
be placed at different heights above the 
foor of the wagon. 

For photographing the hands for my 
method of anthropometrical signalment 
by X-light the turn-table, TT, Fig. 1, is 
removed, The person to be signalized is 
seated on a stool with the camera in front 
(Fig. 6), the hands’ palms down resting 
on the fibre top. The light is then ad- 
justed until the image of the central tube 
of the oreinter is seen on the sereen within 
the camera between the thumbs, opposite 
the first joints. In taking the forearm, 
wrist, elbow or upper arm the patient 
should be at the side of the camera which 
is brought to the proper level. Directions 
for the use of a camera of this type are 
given in note elv. The cross-har, CB. 
Fig. 1, which holds the uprights parallel, 
also serves as a support for the paticnt’s 
hands, thus bringing his arm out of the 
field when examining the chest from the 
side, which is necessary. in studving the 
heart, as Williams’ triangle, thus brought 
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to view, is of an important diagnostic 
point. 

The frame, OF, with all it contains can 
be removed from the X-light wagon and 
attached to the examination table shown 
in earlier notes. The mechanism for this 
purpose is a modification of that illus- 
trated in note cxxxix for supporting a 
plate-holder with a non-radiable back. I 
show it in Fig. 5. VS is a piece of the 
side rail of examination table. The milled 
head, MIT, presses the rail into the corner 
of the clamp, C, holding it securely, yet 
permitting of immediate removal when 
desired. A similar milled head also 
clamps the vertical arm, PVR, and this 
in turn carries another arm, 2 PVR, 
holding the frame, OF, which can be 
turned about a horizontal axis to allow 
the sereen or plate-holder to rest against 
the patients chest. "Thus tracings or 
photographs can be made with the patient 
in a horizontal position, the patent being 
relieved of all unnecessary weight, as this 
is supported by the rail of the examina- 
tion table. Full details of the various 
positions in which this type of mechanism 
permits a plate-holder to be held were 
wiven in the note mentioned. 
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The Telephone Line Between London 
and Belgium. 

Mr. George W. Roosevelt, United States 
Consul at Brussels, writes as follows, un- 
der date of June 10, 1903: The new tele- 
phone line between Belgium and London 
was opened to the public June T. The 
exact length of the finished line, which 
conneets St. Margarets Bay, England, 
with La Panne, Belgium, is 87,000 
metres (54.058 miles) and the cost of 
laving was 750,000 francs ($144,750). 
By this service, Antwerp and Charleroi 
will be conected with twelve English 
cities and towns, Brussels with sixteen, 
and Ghent. Malines and Termonde with 
eleven. — Liege, Verviers, Bruges and 
Ostend will have communication only 
through Brussels. Loealities 1N ue 
United Kingdom to be shortly include 
in the service are Birmingham, Brighton. 
Bristol, Cambridge, Cardiff, Derby. 
Ipswich, Sheffield, Southampton, Leices- 
ter, Lowestoft, Newport, Norwich, Not- 
tingham and Yarmouth. Mi 

The cable is of British make and = 
composed of four wires. permitting ne 
establishment of two distinct circuits. 
The thiekness of the cable is five and one- 
quarter inches and the wires are ee 
lated by three coats of chemical composi- 
tion and by gutta-percha, and are wa 
on a cable made of tarred flax. The whole 
is covered hy two lavers of specially pre- 
pared cotton. separated by a copper dol 
On tep of this again a laver of flax ac S 
as a protector, and finally the whole 1s a 
closed in galvanized-iron wires, a ae 
in a special way and encased m two pi 
ers of flax tightly wound in opposite í 
rections. 
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A RATIONAL TRAIN RESISTANCE 
FORMULA.’ 


BY JOHN BALCH BLOOD. 


1. In the early days of train resist- 
ance formule, when speeds were not high, 
the frictional resistance of track and 
journals was a considerable factor in the 
total resistance. Again, the head resist- 
ance was charged up to the locomotive, 
without a formula, and train resistance 
meant the pull on the engine drawhbar. 

These facts, together with the fact that 
the criteria of industria] competition 
were loosely drawn, made a simple for- 
mula the desideratum, and we sce as a 
result formule of many varieties con- 
taining a single variable. 

These served their purpose at the time, 
but time and advancing knowledge 
showed their inadequacy both as to ab- 
solute results and functionally.. The im- 
mediate needs were supplied by sets of 
formule with different coefficients and 
variables, each good only for a certain 
range. 

The original single-term formule were 


of two kinds, as follows: 


R=A+ BM (1) 

© R=A + CM? (2) 

Where R = train resistance in lbs. per 
ton, 


M = speed of train, 
A, Band C = coefficients. 

2. The development from these formule 
showed a desire for a rational formula, 
the elements of which would represent 
distinct parts of the resistance recogniz- 
able and measurable.” . Experiments and 
the gradually increasing train speeds be- 
gan to indicate the different elements of 
resistance, although the function and ab- 
solute value of cach was not obtained. 

The higher normal train speeds brought 
out the fact that a factor of the resist- 
ance was the air friction, and that it 
certainly varied as a function of the speed 
greater than unity, and in al] probability 


as the square. 

3. In 1885, the Eastern Railway, of 
France, made some very extensive experi- 
ments and gave as its results a set of 
formule of a rational type, using differ- 
ent coeflicients for different ranges of 
speed. Its formula was of the type 

P= (A+ BM) T+ CQM?® (o) 

Where P = total pull or horizontal 

. effort, 


M= speed, 
EE Pa ee ee a a pe ce NE ea ee ee 


1A paper presented at the Saratoga meeting (June, 
1903) of the American Society of Mechanical Engineers, 
and forming part of vol. xx.v of the Transactions. For 
further references on this subject see Transactions as 


follows: No. 924. vol. xxiii, p. 209, © Cost of Running 


Trains at High Speed.” 
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T = weight of train, 
Q = cross-section of train, 
A, Band C = coefficients. 
This reduces for comparison with other 


formule to 
WyVf2 
R= A + BM + Da (4) 

It will be noted that for trains with a 
speed of twelve to thirty-two kilometres 
per hour, the engineers left off the last 
term having the speed-factor, as the 
square, leaving a formula of the form 
(1). 
This formula (4) is interesting from 
a rational standpoint. First, it has two 
terms with variables; one as the first 
power of the velocity, and one as the sec- 
ond power of the velocity. Second, the 
second power-factor has a component, the 
cross-section of the train. This would 
show that this factor was to give the air 
resistance, and would show that they ap- 
preciated that there was another part of 
the resistance that was not constant, and 
yet it did not vary as the square. 

4. Their set of formule, instead of a 
single formula, showed that their vari- 
ables were not functionally correct, and 
must be modified by variation of the co- 
ellicients. 

The set of formule as given by them 
ts as follows: 

(a) For freight trains speeds twelve to 
thirty-two kilometres per hour. 

W = (1.65 + 0.05 v) Q. 

(b) For passenger trains speeds thirty- 
two to fifty kilometres per hour. 

W = (1.8 + 0.08 7) Q + 0.609 A. 

(e) For passenger trains speeds fifty to 
sixty-five kilometres per hour. 

W = (1.8 + 0.08 v) Q + 0.006 Ax. 

(d) For express trains speeds seventy 
to eighty kilometres per hour. 

W = (1.8 + 0.14 v! Q + 0.004 Av’. 
Where W = resistance of train in kilo- 
grammes, 

Q = weight of train in tonnes of 
1,000 kilogrammes, 

V = speed in kilometres per hour, 

A = cross-section of trains (5 qm.). 


— 


These formule were very accurately 
constructed from careful and exhaustive 
experiments, and the variation in the coe 
efficients will serve to indicate the func- 
tional inadequacy of the variables. 

There are four points to be observed in 
the variation of these coefficients. First, 
that the factor independent of the speed 
was apparently constant at all speeds. 
The deviation from this in case of freight 
trains could probably be accounted for by 
the construction of the car or the rela- 
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tive weight of load per axle. Second, it 
will be seen that the coefficient of the first 
power-factor is increased as the speed in- 
creases. Third, that the coefficient of the 
second power term is decreased with in- 
creased velocity. And fourth, that the 
second power term is eliminated from the 
low-speed formula. 

5, From these observations we would 
draw the following conclusions: that 
there is a portion of the train re 
sistance that is independent of the ve- 
locity; that the air friction-factor has 
little or no influence below thirty-two 
kilometres. These seem to be clear. 

The increasing of the coefficient of the 
first power term and the decreasing of 
the coefficient of the second power term 
indicate an empirical attempt to adjust 
the cocflicient to take care of improper 
functional value of the variables. 

We find a single variable formula with 
first power-factor gives too small results 
for high speeds if it is correct for low 
speeds. We find, also, that a single vari- 
able formula with a second power-factor 
gives too high results at high speeds if it 
is correct at low speeds. This would seem 
reasonable, as it is apparent that there 
are ai least three forms of friction—plain 
sliding friction, which is independent of 
the speed; rolling friction, which varies 
directly as the speed; and fluid friction, 
which, in case of air, would vary theo- 
retically as the second power of the speed. 

6. It seems, then, perfectly reasonable 
that a rational formula should have these 
three terms. Experience shows that while 
a formula having three terms of zero, first 
and second power variables, respectively, 
will give accurate results for a wider 
range than either of the single variable 
formule, it in common with the second 
power single variable formula gives too 
large results at high speeds, if it is cor- 
rect at the lower speeds. 

This is apparently what the engineers 
of the Eastern Railway, of France, found, 
and they tried to counteract this by re- 
ducing the effect of the second power at 
higher speeds by reducing the coefficient, 
and by increasing the effect of the first 
power term at higher speeds by increasing 
its coefficient. It would seem that the 
increase of the relative moment of the 
first power term at high speeds was pallia- 
tive only, rather than that the rolling 
friction did increase in greater ratio than 
the first power. 

The conclusion to draw from the above 
is, that the third term of the equation 
should have an exponent greater than 
one all less than two. 

7. In March, 1899, I presented in the 
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Street Railway Journal a rational for- 
mula with a third term having an expo- 
nent of 1.8, giving reasons somewhat as 
above to substantiate its reliability. The 
formula expressed in the same terms as 
above was: | 
M'8 (5) 
pa 

Mr. W. J. Davis gives a formula which 
gives very accurate results below forty or 
fifty miles, but it is generally acknowl- 
edged that it gives too high results at 


R=4+0.15M + 0.3 


higher speeds. The formula is: 
M? 


[1 + 0.1 (N — 1)] (6) 

Mr. Davis gives different coefficients 
for different sizes of cars, but does not 
vary them for the speed. The large cars 
would naturally be used at the higher 
speeds, so that the coefficients, if ad- 
justed to the higher part of the curve 
for the larger cars, would give a series 
of curves with better total results, but 
would not be any more functionally cor- 
rect than the French formule. 

8. There is a point in rational formule 
which is very important; namely, that 
the terms for head and stern resistance 
have in the denominator a factor pro- 
portional to the length or weight of the 
train. This appears in many formule, 
and is reasonable when it is considered 
that the head and stern resistance would 
be independent of the length of the train, 
and, therefore, when expressed in pounds 
per ton, would be inversely proportional 
to the weight or length. In most formule 
the weight is used rather than the length. 
This would give as a prinicple that the 
head and stern resistance, which varies 
as a power of the speed between one and 
two, should have a weight-factor in the 
denominator. 

It has been found by experiment that 
the air resistance on the sides of the cars 
varies as power of the speed higher than 
the first. It is evident that this factor 
of total resistance should be proportional 
to the length or weight of the train, and 
therefore in our form of formula would 
have no weight-factor in the denominator. 

The head and stern resistance can be 
divided if it is desired. It is found in 
actual practice that the head resistance 
jis much larger than the stern resistance. 
Professor Goss’s experiments on models 
show that this head resistance is 6.5 times 
the stern resistance, and that the head 
and stern resistance together are about 
6.2 times the side resistance of one car. 

From collateral evidence it would seem 
that the coefficient of the variable in the 
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side resistance term should be consider- 
ably lower than that of the head resist- 
ance term. The air, in case of the side 
lesistance, is not compressed, but is 
sheared off, and the fluid particles are 


dragged aside rather than piled up on 


each other. 
On the basis of the above, the rational 
formula would be: 
R = A + BM + CM*+ 
MP MP 
A ee (7) 
R = resistance in pounds per ton, 
M = speed in miles per hour, 
= weight of train in tons, 
exponent of side friction 
term, 
exponent of head and stern 
friction terms, 
coefficient for sliding friction, 
coefficient for rolling friction, 
coefficient for side air resist- 
ance, 
coefficient for head air resist- 
ance, 
coefficient for stern air resist- 
ance. 
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Now, we have not yet enough data for 
determining the proper exponents, nor to 
seperate the exponents into the two forms. 
Avain, as there are always two ends to a 
string, the head and stern resistance will 
always come together. 

Until we find sufficient evidence tbo 
give us the two exponential factors, we 
will be better served to combine all three 
exponential factors into one. Again, for 
general work this would be simpler and 
sufficiently accurate. We would then 
have: 


R=A+BM + (C+ JM” 7 


9. This is essentially the formula given 
by me in 1899, the only difference being 
in the cocficient of the exponential term 
separating out a factor representing the 
side resistance, which is proportional to 
the train weight. 

Where R = resistance in pounds per ton, 
speed in miles per hour, 
weight of train in tons, 
exponent = 1.8, 

coefficient of sliding friction, 
coefficient of rolling friction, 
coefficient of side resistance, 
coefficient of head and stern 

resistances. 

The values of these various coefficients 

are as follows: 


Jawes: ses 
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A = 3 for heavy freight trains. 
A = 4 average passenger trains. 
A = 5 heavy large electric cars. 
A = 6 medium electric cars. 

A = 7 light electric cars. 
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B = 0.15 for light track construc- 
tion. 
B = 0.12 for heavy track con- 
struction. | 


C = 0.0016 for ordinarily con- 
structed cars. 
C = 0.0014 for cars with vestibules. 


D = 0.25 for small cross-section 
cars. 

D = 0.3v for medium section elec- 
tric cars. 

D = 0.35 for large electric or 
suburban trains. 

D = for largest express trains. 


As our experimental data are increased, 
it will be possible to correlate these co- 
efficients more intimately with the ele- 
ments of friction they represent. 

The foregoing has shown the gradual 
development of the train resistance for- 
mula from a rational standpoint. It, 
however, has been viewed all along from 
the start from an empirical standpoint. 

10. When it was found that a formula 
with a single variable term was insuffi- 
cient, there were those who refused to add 
another term to the formula, contending 
that such term did not give an absolute 
formula, and only extended its range if 
results were at all in advance. Agam, 
the range of increased alleged accuracy 
was within the range of variation in the 
value of the coefficients, so that altogether 
the extra complication was not worth the 
result. These advocated an empirical 
formula taking such range for each sepa- 
rate set of coefficients as experience would 
warrant. 

There were others, I believe, who were 
led to abandon the rational formula on 
account of intellectual cowardice. They 
found that a single variation formula 
was hopelessly inadequate with either the 
first power or the second power. After 
having passed to the three-term formula 
with first and second power variables, 
they saw that with the increase of 8 
and shortening of trains, too high results 
would be obtained at high speeds. The) 
balked at following the natural and logt- 
cal course of reducing the exponent of a 
second power term, arguing, perhaps, ga 
complication of the fractional exponen 
was not warranted; also, perhaps, being 
led by the fact that the theoretical 7 
resistance is known to vary as the secor 

wer. , 
1 Let us consider the uses of @ train 
resistance formula. Originally, it served 
more as a guide than an engineering 
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to the work they had to do. Moreover, 
with steam railroads and long trains, ex- 
treme accuracy was not essential, as one 
or more ears could be added or taken off 
as conditions required. 

With the advent of short suburban 

trains with three to five cars, short dis- 
tances between stations and a demand for 
increased schedule speed, it became very 
necessary to fit the motive power with a 
nicety to its work. In case of a three-car 
train, if the locomotive was too small, the 
taking off of a single car would reduce 
the train weight thirty-three per cent, and 
then the locomotive would be too large, 
besides necessitating a change in the time 
tables. 
This need was still further emphasized 
by the high speeds of such trains as the 
Empire State Express, of the New York 
Central & Hudson River Railroad, and 
also by the high-speed interurban elec- 
tric cars. In case of these electric cars, 
the motive power of each car being on its 
own axles, there is no possibility of ad- 
justment if it is not suited to its work. 

It will be seen, then, that the use of 
train resistance formule has changed 
from that of a general guide to that of 
a fundamental engineering criterion. Ex- 
treme accuracy is now a desideratum, 
functional as well as absolute. 

Again, the complication of the num- 
ber of terms and the fractional exponent 
is not the drawback that it would ap- 
pear, as the usc of such formule now takes 
the intermediary of charts or curves. 
eliminating all complication of calcula- 
tion. Moreover, the general use of the 
slide-rule makes a fractional power prac- 
tically as casy of calculation as the in- 
teyral factor. 

Those who argued for the empirical 
formula pretty generally stuck to the 
single variable formula, and varied the 
coctlicients to suit the case. There were 
those who, finding the two variable for- 
mule inadequate, apparently went on an 
empirical excursion to find some form 
which would give accurate results for a 
wider range than given by existing formu- 
le. The formula of Mr. John Lundie is 
of this class, and as stated by him is: 


14 
R= 4 + 5 (0.2 + 33 a. 
which, reduced for comparison with 


rational formula, becomes 
_ ; 14M 
R=4+0.20M+ T (gy 
The third term of this equation can 
not be explained rationally. The depreci- 


ated reciprocal - weight-factor has no 
rational analogy in practice. This formu- 
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la has all the complications of a three- 
term formula, without the advantage of 
rational formula. 

12. Mr. J. A. F. Aspinall, the general 
inanager of the Lancashire & Yorkshire 
Railway, has gone into the matter of train 
resistance in an exhaustive manner, and 
presented in November, 1901, at a meet- 
ing of the British Institution of , Civil 
Engineers a paper on the subject. He 
gave as a results of his study and experi- 
ments for a five-car train: 

V3 
a g (10) 
Where R = resistance in pounds per ton 
of 2,240 pounds drawn, 
velocity of train in miles per 
hour. 
He found that for a greater number of 
cars that the length entered as a factor 


V 


il 


and gave 
9 z V3 
R=2.5 + 508 F 0.0278 (11) 
Where L = length of train in feet. 


It will be noticed that the independent 
coctlicient is small. It can generally be 
taken as a fact that when the independ- 
ent factor is less than three the formula 
ix empirical, and that the independent co- 
ellicient is reduced to compensate some 
other error introduced. In all formule 
this independent factor represents the re- 
sistance just before coming to rest, and 
is the minimum obtainable resistance. 
This is seldom less than four pounds, and 
only in exceptional cases goes below 3.5 
pounds. 

Mr. Aspinall has the courage to go to 
a fractional exponent. He, however, com- 
bines all variables into one term, there- 
by cutting loose from a rational formu- 
la. He has also a depreciated reciprocal 
length-factor, which is comparable with 
Mr. Lundie’s depreciated reciprocal 
weight-factor. Mr. Lundie has a third 
term with the first power variable alone, 
which Mr. Aspinall has not. 

Although I am a believer in a rational 
formula, I was pleased to see Mr. Aspin- 
all’s fromula, as he is the first man to 
give, other than myself, a fractional ex- 
ponent of the variable. 

Mr. C. O. Mailloux recommends an em- 
pirical formula, and one of the form 

R = A+ BM” (12) 

Now, mathematically, this equation can 
be made to very closely represent any 
curve with a constantly increasing func- 
tion and, therefore, can be made to 
represent any given test curve, probably, 
within the limits of accuracy. If a curve 
be plotted representing a given set of read- 
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ings, and a curve of form of equation 
(12) be plotted to represent such curve, 
if the highest points of the two curves 
coincide, it will be found that the em- 
pirical curve cuts the real curve at two 
points, and that the values of the resist- 
ance as calculated from the empirical 
curve beyond the upper limit are higher 
than the true values. It is very im- 
portant in extending curves to have all 
points determined as accurately as pos- 
sible, for a slight variation in direction 
is magnified by the amount of extension. 
That this empirical curve would give 
high results on the extension is obvious 
when it is considered that a factor vary- 
ing as the first power of the velocity 
is eliminated and its place taken by 
an augmented coeflicient of the higher 
power-factor. At low values of the 
speed, the difference between the true 
value of the first power variable and 
its substituted higher power-factor would 
probably be within the limits of accuracy 
of observation, but this is not so at high 
values, and would always lead to high re 
sults. This empirical train resistance for- 
mula is good to represent a given series 
of results for mathematical or functional 
comparison. It, however, is of little, or, 
perhaps better stated, inferior value for 
predicted results of extension beyond the 
highest value of observation. It is very 
important for extending the curve that 
the first power-factor be present and 


accurately detarminad as to its coeffi- 


cient. i 


13. Another important point which the 
empirical formule entirely leave out is 
the relative value of the different portions 
of the resistance. In a rational formu- 
la it will be seen that the side air resist- — 
ance comes within the limits of accuracy 
at about thirty miles per hour, and the 
head and stern resistance become negligi- 
ble for a six-car train at about the same 
speed; but for a single-car train, they do 
not become negligible till you get down 
toward twenty miles per hour. It would 
seem this is a very important function of 
a train resistance formula. It would seem, 
in conclusion, that all arguments favor 
the rational form rather than the empiri- 
cal form, and that the highest exponential 
variable should have a fractional expo- 
nent between one and two. 
<> 

Condensing engines require from twenty 
to thirty times the amount of the boiler 
feed water, for condensing purposes. An 
approximation, for estimating purposes, 
is one and one-quarter gallons condensing 
water per minute per indicated horse- 
power. It is usually estimated that a 
condenser will decrease the fuel con- 
sumption by from twenty to twenty-five 


per cent. 
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A FORM OF MAGNETIC DETECTOR FOR 
HERTZIAN WAVES, ADAPTED FOR 
QUANTITATIVE WORK.' 


BY J. A, FLEMING. 


The normal power of electrical oscilla- 
tions to demagnetize iron or steel was 
first applied in the construction of a de- 
tector of Hertzian waves by Mr. E. 
Rutherford. The power possessed by 
electrical oscillations to annul the mag- 
netic hysteresis of iron was discovered by 
Mr. G. Marconi, and applied by him in 
the construction of a sensitive Hertzian 
wave detector for use in wireless teleg- 
raphy. As is well known, very slight dif- 
ferences in the nature of the spark or the 
spark balls in a Hertzian oscillating sys- 
tem cause immense differences in the 
radiating power; but there has been no 
instrument which could indicate and 
measure exactly the intensity of the 
radiation, Although the coherer is quite 
sensitive, it is of little value for quanti- 
tative measurements. On the other hand, 
the magnetic detector is not only superior 
to the coherer in when 
properly constructed, but is capable of 
being used as a measuring instrument. 
In the form in which it was constructed 
by Rutherford, an extremely fine bundle 
of iron or stecl wires was magnetized by 
means of a magnet, or by being placed 
in the interior of a solenoid; then de- 
magnetized by an electrical oscillation 
passing through another coil surrounding 
it. The amount of demagnetization, was 
detected by a magnetometer. 

After trying various forms, the author 
found the following to be the most satis- 
factory: A pasteboard tube about three- 
quarters of an inch in diameter and five 
or six inches long was surrounded with 
six coils of No. 40 silk-covered copper 
wire, each containing about 6,000 turns. 
These coils are joined in series, and have 
a resistance of about 6,000 ohms. In the 
interior of the tube are placed eight small 
bundles of iron wire about six inches 
in length, each bundle being composed 
of eight wires of No. 26 S. W. G., pre- 
viously well paraffined or painted with 
shellac, Each bundle of wires is wound 
over uniformly with the magnetizing coil 
formed of No. 36 silk-covered copper 
wire in one layer; and over this, but 
separated from it by one or two layers 
of gutta-percha tissue, is wound a single 
laver of No. 26 wire, forming a demag- 
netizing coil. i This last coil is, in turn, 
covered over with one or two layers of 
gutta-percha. z 

The magnetizing coils are connected in 


sensitiveness, 


ana  ———— a 
1 An abstract of a paper read at a recent meeting of 
the British Royal Society. 


of one revolution. 
„when the galvanometer is connected to 
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series with one another, so that when a 
current passes through the whole of 
them it magnetizes all the bundles in the 
same sense. The outer or demagnetizing 
coils are joined in parallel. In addition 
to this coil there is a rotating commuta- 
tor, consisting of a number of hard fibre 
discs, secured on a steel shaft driven by 
an electric motor at about 500 turns a 
minute. There are four of these discs, 
and each has let into its periphery a strip 
of brass, occupying a certain angle of the 
circumference. The brass sector of the 
first disc occupies ninety-five degrees of 
the circumference. The brass sectors of 
the second and third discs occupy 135 de- 
grees of the circumferences, and that of 
the last disc, 140 degrees. Brass brushes 
make contact with these discs, and serve 
to interrupt or make electrical circuits 
as they revolve. The function of the 
first dise is to make and break the cir- 
cuit of the magnetizing coils placed 
around the bundles of iren wire, thus 
applying a magnetizing current during 
a portion of one period of rotation of 
the disc, leaving them magnetized during 
the remaining portion. The function of 
dises two and three is to short-circuit 
the terminals of the secondary coil of the 
bobbin during the time that the mag- 
netizing current is being applied by the 
first dise. A sensitive movable-coil gal- 
vanometer is employed in connection 
with the secondary coil, one terminal of 
the galvanometer being permanently 
connected to one terminal of the second- 
ary coil, and the other terminal connected 
through the intermittent contact made 
by the fourth disc. This dise is set so 
that during the time the secondary coil 
is short-circuited, and while the battery 
current is being applied to magnetize the 
wires, the galvanometer circuit is opened. 

During one complete revolution the 
operation goes on as follows: First, the 
magnetizing current of a battery of sec- 
ondary cells is applied to magnetize the 
iron bundles, and during the time that 
this magnetizing current is being applied, 
the terminals of the fine-wire secondary 
coil are short-circuited, and the gal- 
vanometer is disconnected. Shortly 
‘after the magnetizing current is inter- 
rupted, the secondary bobbin is un-short- 
circuited, and an instant afterward the 
galvanometer circuit is completed and 
remains completed during the remainder 
If, during the period 


the secondary coil, an electrical oscilla- 
tion is ‘passed through the demagnetizing 


coils, an electromotive force is induced 


in the secondary bobbin by the demag- 
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netization of the iron, and causes a de- 
flection of the galvanometer. Since the 
rotation of the commutator is rapid, 
these impulses produce a continuous de- 
flection of the galvanometer which is pro- 
portional to the demagnetizing force be- 
ing applied to the iron. The instrument 
can be employed as a telegraphic receiv- 
ing instrument, or it can be used to 
verify the law according to which varia- 
tion falls off with distance. Its chief 
use would be for comparing together the 
wave-making power of different radiators. 
For this purpose the oscillation coils 
must be connected to two long connect- 
ing wires, or one end may be connected 


to the earth and the other to a vertical 
aerial. 

It is thought that this instrument will 
be of great value in the design of radia- 
tors and transmitters for Hertzian-wave 
wireless telegraphy. The instrument 
may be made as large as desirable, but it 
is necessary that the iron wires be quite 
small, and that they be assembled in 
small bundles. It is also necessary to 
short-circuit the fine-wire secondary coil, 
as described above, during the time of 
magnetization of the core. 


< 
Wireless Telegraphy in Guadeloupe. 

Consul L. H. Avmé, of Guadeloupe, 
under date of June 10, 1903, says: The 
wireless-telegraph system in operation 
between this island and Martinique hae 
been thrown open for the use of the pub- 
lic. Messages are transmitted from this 
city and other points to the station at 
Gosier by telephone. The tariff of rates 
is practically that of the French Cable 
Company, the lines of which have been 
broken for some sixteen months. The 
service is satisfactory, an average of sixty 
messages each way being transmitted 
daily. There are, of course, occasional 
interruptions, due to weather conditions, 
but these are not frequent. 


——— o> 
Uses of the Telephone. 

In the course of a recent lecture on tele- 
phony, Mr. F. C. Raphael stated that at 
the present time there were more than a 
quarter of a million subscribers and about 
1,100 exchanges in Great Brita. He 
explained how subscribers could utilize 
their telephones for a number of pu 
poses, of which the majority of sub- 
seribers were ignorant; as, for instance, 
telephoning telegrams, express letters, 
and even ordinary letters to post offices. 
In the latter case, thirty words can be 
telephoned to a post oflice for transmis- 
sion as an ordinary letter for an ee 
charge of one penny in addition to i e 
ordinary charge for postage; and a 
phoned express letters are delivered 
the ordinary express fee (threepence ae 
mile) from the post office without ex 
charge. 
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Electrical Patents. 


Hiram J. Halle, of Cleveland, Ohio, 
the president of the Fisher Book Type- 
writer Company, of Cleveland, Ohio, has 


just obtained a patent on an electrical 
lighting attachment for typewriters that 
is both novel and useful. While the at- 
tachment is being employed with success 
and is particularly adapted for use on 
the Fisher typewriter, the invention is 


TYPEWRITING MACHINE. 

not limited in scope to this particular 
machine. The object is to provide an 
illuminating device, designed to illumi- 
nate the work sheet for the purpose of 
facilitating the inspection of the work. 
It frequently happens, particularly in 
large establishments, that typewriting 
machines are located at points where it 
1s Impossible to secure sufficient light and 
this ig particularly true of typewriters, 
wherein the machine is located over the 
paper to be written’ upon, thus cutting 
off from the work a considerable portion 
of the light. As is well known, the 
Fisher typewriter includes in its or- 
ganization what is known as a “traveling 
carriage,” carrying the type bare and 
movable over a flat platen arranged be- 
neath the same and supporting the 
flat sheets or pages to be written 
upon. The printing mechanism in- 
cludes a segmental supporting ring in 
which the type bars are journaled, and 
as these type bars strike downwardly 
toward the axis of the type ring, the 
Printing point is in full view of the 
operator. During the printing opera- 
tion, however, the line being written upon 
is obscured by the ribbon, which extends 
under the type ring from the opposite 
sides of the carriage. Means are employed 
for shifting this ribbon away from the 
line, so that such line will be exposed 
When it is desired to inspect the same. 
The means include a rock shaft, having 
connections with the ribbon spools and 
ribbon guides, this rock shaft carrying a 
suitable key located in convenient re- 
lation to the operator. Thus, when the 
key is depressed, the ribbon will be shift- 
ed rearwardly. A small electric lamp of 
the incandescent type is secured to the 
frame of the machine above the printing 
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point and is so arranged that the light 
therefrom will fall upon the line being 
printed, though it is cut off by the frame 
from the eyes of the operator. This lamp 
is in a suitable electric circuit, which 
also includes a switch comprising a pair 
of contact devices, one of which ie at- 
tached to the rock shaft of the ribbon 
shift, the other being fastened to the lamp. 
The arrangement of these contact de- 
vices is such that as long as the ribbon 
is over the line being printed the lamp 
circuit will be broken, for the light will 
not be needed, but when it is desired to 
inspect the work, the depression of the 
key, as already stated, will cause the rib- 
bon to move rearwardly away from the 
line. This movement will rock the shaft 
and bring the contacts into engagement, 
thereby closing the circuit and lighting 
the lamp. As soon as the ribbon is per- 
mitted to move back to its operative 
position, the lamp is extinguished. If, 
however, the operator desires a continu- 
ous light, a separate switch is employed 
having suitable connections with the lamp 
and the source of electrical energy, so 
that a circuit may be made which when 
closed by the switch will keep the lamp 
constantlv illuminated. 

A simple friction gear for electric mo- 
tors has been devised by Mr. Julius B. 
Wantz, of Chicago, Ill., and the patent 
obtained thereon is controlled by the Vic- 
tor Electric Company of the same place. 
The mechanism can be employed for driv- 


FRICTION GEAR FOR ELECTRIC Motors. 


ing any light machine or tool wherein 
the speed and power transmitted may be 
readily and quickly varied without chang- 
ing that of the motor itself. The arma- 
ture shaft of the motor is provided with 
a yielding thrust bearing at its inner or 
rear end, comprising a ball bearing against 
the end of the shaft and a spring bearing 
against the ball. The outer end carries a 
friction disc journaled upon the motor 
casing or frame, and extending at right 
angles to the face of the disc is a longi- 


tudinally adjustable shaft carrying a fr 
tion wheel that engages the disc, the be: 
ing or gripping ‘pressure between t 
same being effected by the yieldi 
thrust bearing. 

A controller for electric hoists devis 
by Philip J. Darlington, of Glen Ridg 
N. J., has been purchased by the Sprag 
Electric Company, of New Jersey. T) 
invention is designed to provide for tl 
controlling of electric hoisting motor 
such as are used on traveling cranes or o 


CONTROLLER FOR ELECTRIC Hoists. 


stationary hoists. When used on travel- 
ing cranes, the crane consists of a bridge 
mounted on wheels on elevated support- 
ing-rails and carrying a traveling truck 
or trolley on which the hoisting motor is 
mounted. The bridge may be substituted 
by a boom, in which case suitable pro- 
vision should be made for bracing and 
supporting it, or the hoisting motor may 
be mounted on a stationary support with- 
out any traveling bridge or trolley. The 
hoisting motor is series-wound and is 
adapted to rotate forward and backward, 
as desired, for hoisting and lowering the 
load. When used for hoisting, it will 
generally suffice to have a controller with 
only one forward position; but in lower- 
ing the load it is very desirable that 
the controller should be arranged so that 
with heavy loads the descent shall not be 
too rapid and that the motor shall not be 
caused by the load to run away. The 
inventor has devised for this purpose an 
efficient controller in which there are four 
positions—an off or open-circuit position 
to bring the motor to rest, a hoisting po- 
sition, and two lowering positions, one of 
which provides for fast running, while 
the other provides for slow running by 
shunting the armature of the motor with 
a resistance in the shunt. In lowering 
a heavy load the operator moves the con- 
troller to the fourth position, either im- 
mediately or after it has been for a time 
in the third position, and in this way the 
motor is caused to run slowly and too 
rapid lowering is prevented: He also 
combines the controller with a brake, 
which when the controller is in off-posi- 
tion is automatically applied to the mo- 
tor and stops it. 
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Jn Hertzian Waves in Wireless Telegraphy. 

When oscillations are produced in a sim- 
le antenna using a spark-gap connected 
n the cireuit, the antenna vibrates in 
juarter waves, but the length of the wave 
produced depends upon the electrical con- 
tants of the conductors. It then be- 
omes necessary to select a conductor which 
vill give the maximum vibratory effect. 
A method of doing this is described here 
y M. G. Ferrié. To determine the wave- 
ength of the oscillations produced, a hori- 
zontal wire is connected to the antenna 
it a point between the oscillator and the 
arth. In this wire a hot wire ammeter 
is connected. The indications of this in- 
strument will be proportional to the am- 
plitude of the oscillations. Bv varying the 
ength of the horizontal wire, the ampli- 
tude of the oscillations will vary between 
maxima and minima. The maximum vi- 
prations will occur when the wire is in 
tune with the oscillations. In this way 
the experimenter can determine the funda- 
nental note, as well as the harmonics. A 
table is given showing some actual re- 
sults of an experiment of this character.— 
Translated and abstracted from lElec- 
fricien (Paris), June 27. 

a 

The Real Inventor of the Mercury Coherer. 

This short article by M. Emil Guarini 
vives a review of the facts connected with 
the invention of the mercury coherer. This 
coherer was used by Mr. Marconi for 
his first transatlantic experiments in 
September, 1901, and the statement was 
made at that time that it was the inven- 
tion of Lieutenant Solari, of the Royal 
Italian Navy. This, however, was denied 
by the latter. Following this, an article 
appeared in UElettrictta (Milan) stating 
that the coherer had been invented by 
Signor Castelli, of the Royal Itahan 
Navy. It now appears that the true in- 
ventor ig Professor Tommasina, a dis- 
tinguished savant of Geneva, well known 
for his interesting experiments and re- 
searches in connection with wireless teleg- 
raphy. The latter, in a note to the Comp- 
les Rendus (Paris), of May 1, 1899, on 
the production of electrolytic chains and 
deposits, said: “In my researches relating 
to coherers with single contact, after 
having obtained very sensitive ones by 
means of a drop of mercury placed in 
a glass tube between two brass electrodes 
of cylindrical shape ” Again, in 
an article appearing in the archives of a 
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Geneva society, dated May 3, 1900, Pro- 
fessor Tommasina mentions, among dif- 
ferent decohering coherers, a coherer con- 


sisting of a drop of mercury between 


two carbon electrodes. This article was 
abstracted in V’Elettricita (Milan) in its 
issue of July 7, 1900, just at the time 
the Italian Navy was making experiments 
with the Marconi system. It seems highly 
probable that those engaged in this work 
noticed the article, and tried the coherer 
described there—Abstracted from the 
Electrician (London), June 19. 
a 
A Proposed Transmission for Pumping 
Purposes. 

In this article, Mr. Lewis A. Hicks 
considers the development of the Kings 
River to furnish power for irrigation of 
the lines between Fresno and Hanford in 
California. The site selected for the 
power-house is at the junction of the 
south and middle forks of the Kings 
River at an altitude of 1,980 feet. The 
diversion planned is from the middle 
fork through 14,000 feet of continuous 
tunnel, delivering a maximum flow of 182 
feet at the penstock, which is 680 feet 
above the water-wheels. The watershed 
tributary to this diversion contains an 
area of 325 square miles. The minimum 
flow occurs in September and during the 
rest of the year is never less than 100 
cubic feet per second. The power availa- 
ble here has been shown to be ample to 
furnish a maximum of 328,500 acre-feet 
required annually by the pumping plants. 
Ordinarily the water is very clear, but 
provision has been made for trapping the 
sand brought through the tunnel. De- 
tails of the penstock and the tracks which 
give a movable flashboard, will make it 
possible to flush a settling chamber with- 
out interfering with the continuous flow 
of the conduit. From the settling cham- 
bers three pipe lines, thirty inches in 
diameter with full load velocities of seven 
feet per second and an effective head of 
660 feet, deliver the water to Pelton 
wheels. Each pipe feeds one generating 
unit, but a thirty-inch by-pass connect- 
ing the three pipes makes it possible to 
feed two units in any one of the three 
pipe lines. The generators proposed are 
of the three-phase, sixty-cycle, revolving 
field type, with a normal capacity of 
1,350 kilowatts at 2,200 volts at a speed 
of 200 revolutions per minute. This 
voltage is raised to 30,000 by static trans- 


formers and the lines follow the wagon 
roads as far as possible. To handle the 
large amount of water delivered by the 
wells fifty-horse-power induction motors 
are proposed, operating at 2,000 volts. 
One transformer station is to be installed 
for four pumping plants. The substations 
will contain 200 kilowatts of self-cooling 
oil-insulated transformers. The station 
building has a double wall to provide 
ample ventilation. The pump motors are 
to be mounted on a vertical shaft driving 
a centrifugal pump, the latter is designed 
to carry the weight of the motor when in 
operation. The motor is started empty 
and the pump is primed by closing the 
gate valve on the discharge pipe and ex- 
hausting the air from the suction pipes 
and pumps with a mechanical primer 
operated with a taper friction from the 
motor-shaft. The estimate for the cost 
of this development is, for the hydraulic 
works, $289,499; for buildings, bridges, 
ete., $85,888; electrical equipment, $92,- 
705; transmission lines and substations, 
$343,950; 100 pumping stations, $420,- 
985. Allowing five per cent for con- 
tingencies, the total cost will be $1,278,- 
629. The estimated cost of operation is 
$157,611. This would make the cost per 
acre-foot per annum about fifty cents. 
This figure is considerably less than that 
given for a number of other irrigating 
svstems.—Abstracted from the Journal 
of Electricity, Power and Gas (San 
Francisco), June. 
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The New Electricity Works of the Man- 

chester Corporation. 

This is a description of the largesi 
electric. power distribution undertaking 
in Great Britain. The schemes of the 
Manchester Corporation include the 
Stuart street generating station, with an 
output of 9,000 kilowatts and ten sub- 
stations; a second station at the same 
place. with an output of 7,500 kilowatts, 
With nineteen substations; and, in addi- 
tion to this, the corporation has com- 
pleted the new works at Bloom street. 
with a normal output of 7,200 kilowatts, 
as well as a station on Dickinson street. 
with an output of 10,350 kilowatts. The 
total output of the three works existing 
at this moment is 26,550 kilowatts. When 
the sets now under construction are Com- 
pleted, the total output will be more than 
34,000 kilowatts, about forty~per cent 
more than the Glasgow works, which/ ap- 


pears to be the secon 
Britain. The load con 
ai lamps: 1000 m 
about 4000 horse-pow 
of tramways, operatin, 
The Stuart street stat 
described, generates 
nating current at bo"! 
This is (ransmittes 
through underground i 
stations the energy Is e 


— 


of motor-generators, ti 
350 volts for traction, 
volts for light and p 
house contains twent 
Wileox boilers, each c: 
inv 12.040) pounds of 
a prssure of 200 poun 
The normal working 
pounds. There are si 
sts, each consisting T 
hone-power, vertical ¢ 
gine, direct-connected 
generator, Full detail 
bailers, engines, gener: 
trical wiring and acce 
Alstracted from the 
(London), June 26, 
é 
Electric Lighting of 
This is an article | 
describing the elevtric 
eniploved by the Comp 
de fer de l'Ouest. Th: 
ating a number of 
neighborhood of Par: 
tights the Saint Lazar 
aa ald plant furni. 
¥venty volta, but on ‘ 
sere the system has 
ind will soon he 
Moulineus station whi 
neted. The Montpar 
plied fom the Vangi 
wntinuous ¢ 


Vol. BV, ; 


lentific 


ind the lines follow the mz: 
far as possible To banie 
unt of water delivered lr i l 
-horse-power induction tej 
sed, operating at 2.00) v 
ormer station is to be Iva! 
EN pone a w 


I een The ș sta 
as a double wall to prik 
lation. The pump motos i 
ted on a vertical shaft drii 
| pump, the latter is deiz 
weight of the motor then 
The motor is startal ewt 
np is primed by closing t 
n the discharge pipe and a 
alr from the suction pie 
with a mechanical piw 
h a taper friction from t: 
The estimate for the es 
ypment is, for the hydrets 
£99: for buildings, brie 
electrical equipment, $- 
ssion lines and substan 
D pumping stations, $5- 
vg five per cent for it 
y total cost will be $135 
mated cost of operticn 5 
s would make the cot i" 
annum about fifty «1t 
considerably less than tt! 
umber of other irig: 
racted from the Jote 
Power and Gas [ass 
ne. 
r 


ricity Works of the Mat- 
er Corporation. 
sseription of the 
distribution undertas!2: 
The schemes af l 
include & 


Jang: 


n. 
rporation k 
erating sta tion, wilh & 
kilowatts and ted q 


ad station at t 
mt of i 500 ier 


it 
], 10 ait 


stations; and, 
corporation has 0 
works at Bloom st 
tput of 7,200 kilowatt 

on on Dickinson | i 
10.350 kilowatts. 

ye three works a : 
26,000 kilowatt 


r construction an’ 
be more! 


July 18, 1903 


pears to be the second in size in Great 
Britain. The load consists of about 400,- 
000 lamps; 1,000 motors, aggregating 
about 4,000 horse-power; and 130 miles 
of tramways, operating 400 motor cars. 
The Stuart street station, which is here 
deseribed, generates threc-phase alter- 
nating current at 6,500 volts, fifty cycles. 
This is transmitted to substations 
through underground cables. At the sub- 
stations the energy is converted, by means 
of motor-generators, to direct current at 
550 volts for traction, and 205 and 410 
volts for light and power. The boiler 
house contains twenty-four Babcock & 
Wilcox boilers, each capable ¿f evaporat- 
inv 12,000 pounds of water per hour at 
a pressure of 200 pounds per square inch. 
The normal working pressure is 170 
pounds. There are six main generating 
sets, each consisting of a 2,500 indicated 
horse-power, vertical cross-compound en- 
gine, direct-connected to a 1,500-kilowatt 
generator. Full details are given of the 
boilers, engines, generators, piping, elec- 
trical wiring and accessory apparatus.— 
Abstracted from the Electrical Review 
(London), June 26. 
# 


Electric Lighting of Railway Systems. 

This is an article by M. M Soebrier, 
describing the electric lighting systems 
employed by the Compagnie des Chemins 
de fer de Ouest. This company is oper- 


ating a number of stations in the 
neighborhood of Paris. One of these 
lights the Saint Lazare station. This is 


an old plant furnishing current at 
seventy volts, but on account of the low 
pressure the system has not been extended, 
and will soon be replaced by the 
Moulineux station which is now being 
erected. The Montparnasse depot is sup- 
plied from the Vaugirard station with 
continuous current at 110 volts. The 
inachines are of the old Gramme type, 
driven by eighty-horse-power engines. A 
storage battery equipment of 4,300 am- 
pere-hours runs the lights at times of 
light load. The service at this depot in- 
cludes are and incandescent lights, ele- 
vators, electric pumps and other ap- 
paratus. The new Moulineux station 
will supply current for lighting and for 
power for the railways of the western part 
of Paris. It is located on the Seine, be- 
tween the Paris end of the Lazare line and 
the Champs-de-Mars. The ‘buildings are di- 
vided into two sections, one for boiler and 


. the other the generator room. There are 


nine generating groups in the engine 
room, each with a normal output of 800 
kilowatts, but able to develop 950 kilo- 
watts for thirty. minutes, or 1,000 kilo- 
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watts for five minutes. Six of the gener- 
ators are driven by _ triple-expansion 
Corliss engines, and the other three by 
cross-compound Corliss engines. All 
the generators are revolving ficld multi- 
polar Westinghouse machines. There 
are three groups of 125-kilowatt ex- 
citers. Power is generated at twenty- 
five cycles, 5,000 volts, which is trans- 
mitted to three substations for the 
railway lines, and to many others for 
lighting. The low frequency was æ- 
lected on account of the railways to be 
operated, and this introduced a number of 
problems when used for lighting. An- 
other difficulty was introduced by the 
many points to be lighted, each requiring 
but a few lights. In the principal depote 


are lamps were necessary, and here 
motor-generator sets were installed to 


furnish them with direct current. When 
but a few lights are required incandescent 
lamps are used, operated in series from 
the 500-volt railway circuit. At one of 
the freight depots a tentative arrange- 
lamps on the twenty- 


ment of are 
five-cycle alternating circuit is being 
tried. These lamps are placed ten 


metres above the floor, and at this height 
the flickering is less objectionable. At 
the substation at Batignolles 5,000-volt 
induction motors are direct-coupled to 
ö00-volt direct-current machines. Cur- 
rent is distributed for lighting by the 
three-wire system at 220 volts across the 
circuits, two 110-volt lamps being con- 
nected in series on these circuits. The arc 
lamps are mounted four or five in series. 
A balance between the two circuits is 
maintained by an equalizing group and a 
storage battery with a capacity of 600 
ampere-hours.—T'ranslated and abstracted 
from the Revue Technique (Paris), 


June 10. 
A 


Electrical Traction on the North-Eastern 
Railway, England. 

Additional information has been given 
out concerning the proposed equipment of 
the North-Eastern Railway, England, in 
the neighborhood of Newcastle-on-Tyne. 
Newcastle is situated eight miles from 
the mouth of the Tyne. The intervening 
districts on both banks of the river are 
densely populated, and contain an almost 
continuous succession of shipyards, engi- 
neering and other works. There is be- 
tween Newcastle and the sea a large traffic 
the whole year round. This attains enor- 
mous proportions during the holiday sea- 
sons. The Quayside branch of this system 
is for freight traffic only, but this is be- 
ing electrically equipped on account of the 
severe grades and the many tunnels. The 


freight trains of this system, except thc 
of the branch just mentioned, will | 
drawn by steam. Passenger traffic will i 
handled electrically. Trains will | 
operated by continuous current obtain 
from a single conductor rail, with the r 
turn circuit through the running rail 
Power will be generated at 5,000 volt 
three-phase, forty cycles, and tranamitte 
to substations, where, by means of statior 
ary transformers and rotary converters, } 
will be transformed into continuous cur 
rent at 600 volts. The collector rail wil 
be of specially high conductivity steel 
Vignole’s section, eighty pounds per yard 
and carried on insulators composed of re 
constructed granite. Current will be sup 
plied to this rail from five substations, lo 
cated at Pandondene, Wall’s End, Collar. 
coats, Benton and Kenton. Fourteen 800- 
kilowatt rotary converters will be dis- 
tributed among the substations, that at 
Pandondene having the largest capacity, 
and containing four rotaries. Each con- 
verter has been specially designed to 
operate without serious sparking at an 
overload of 100 per cent for ten minutes, 
and an overload of 200 per cent momen- 
tarily. The rotaries are started by a small 
induction motor fed by a special trans- 
former. The unit train will be composed 
of two motor cars with a trailer between, 
and, if necessary, will be increased by 
adding other units. The trains are con- 
trolled by the Thomson-Houston multiple 
unit system. The railroad company will 
purchase electrical energy from the New- 
castle-on-Tyne Electric Supply Company, 
which is erecting a station at Carville. 
This new station is to consist of steam 
turbo-generattors of the Parsons type, 
each of 3,500 kilowatts, with an overload 
capacity of 5,000 kilowatts for two hours. 
As the space occupied by such a set, com- 
pared with that taken by the boilers neces- 
sary to supply the steam, is small, each 
turbine will have a separate range of boil- 
crs running at right angles to the engine 
room. Every two ranges of boilers will be 
combined in one centrally fired boiler 
house, and will be provided with inde- 
pendent flues, economizers, induced draft 
and an iron chimney. By this arrange- 
ment a short, simple pipe system can be 
secured, and the station can be extended 
in either direction. Turbine sets will be 
supplied with steam at a pressure of 200 
pounds per square inch, superheated to 
500 degrees Fahrenheit. The condensers 
will be placed directly under each turbine. 
Plans and elevations of the generating 
station and substations are given.—Ab- 
stracted from the Electrician (London), 
May 29. 


An Interesting Wireless Incident. 
The whole question of the eff- 
acy of the tuning apparatus which 
Mr. Marconi employs in his system of 
vireless telegraphy, has once more been 
rought prominently before the public 
yy reason of a little contretemps which 
as happened in connection with a lecture 
riven by Dr. J. A. Fleming at the Royal 
nstitution. The object of the lecture was 
o demonstrate to the audience the won- 
lerful feat of receiving a message into 
he heart of London, through such a 
nultitude of obstructions, from Cornwall. 
ľo all outward appearances the demon- 
tration was completely successful, but 
he lecturer himself was made painfully 
iware of the fact that some “enemy” was 
it work, inasmuch as a number of severely 
rrelevant interruptions were indicated 
wm his tapes. Wishing to “draw the 
vadger,” Dr. Fleming wrote to the Times 
in harsh terms of such, as he called it, 
‘scientific hooliganism,” with the result 
that Mr. Maskelyne, who will be recog- 
nized as the author of an article some 
Lime back in one of the electrical papers 
here giving facsimiles of the messages 
sent from Cornwall to the Italian war- 
ship Carlo Alberto, acknowledged him- 
self to be the perpetrator of the “out- 
rage.” He claims to have proved beyond 
ill doubt that the Marconi system has 
not shown itself to be a success, as his 
experiments from the beginning have been 
with an ordinary untuned apparatus. On 
the other hand, the Marconi Company 
slaims that its arrangements have never 
been specially made with a view to keep- 
ing out intruders, and really one can not 
but help wishing, in the interests of every- 
body, that some conclusive data were fur- 
nished us on the point. The ordinary man 
on the street, having followed up this 
controversy from the advent of Mr. 
Maskelyne, can not help being influenced 
by the fact that the daily news service 
to the Times from the other side of the 
Atlantic has been to all appearances 
dropped, then when Mr. Maskelyne’s 
tapes of the Alberto messages were, in 
effect, claimed to be forgeries, his 
challenge to contest the matter was 
ignored. Now comes this latest instance 
of interference, with the methods of 
which, perbaps, every one will not be in 
agreement. The company appears satis- 
fied that the attempt to wreck the demon- 
stration was unsuccessful, but this is 
putting a false view of the facts before 
the public. Mr. Maskelyne did not at- 
tempt to, nor wish to, do any such thing. 
le apparently only desired to demon- 
strate that interference was possible. On 


ELECTRICAL REVIEW 


the other hand, Mr. Marconi has a larger 
number of supporters in Great Britain 
than is indicated by the expressions of 
opinions in the newspapers, and these 
would welcome a final settlement of these 
problems—if this be at present possible 
—and consequently a confusion of his 
enemies. It is the continual refusal to do 
this and the number of somewhat evasive 
statements issued by his company which 
strengthen the hands of his “enemies.” 
London, June 27. A. W. 


<> 
The Anglo-Belgian Telephone Cable. 

Some particulars are here given of the 
London-Brussels telephone cable, which 
was opened June 8. The idea of this cable 
is by no means new, for experiments have 
been made from time to time since 1877 
on the telephonic cable, but without suc- 
cess. More recently the feasibility of suc- 
cessful telephone cable between England 
and Belgium was demonstrated by means 
of the Anglo-French telephone cable, 
lengthened by overhead lines, so as to 
represent, as nearly as possible, the con- 
ditions under which an Anglo-Belgium 
cable would have to work. The Dover- 
Calais cable measures twenty-three nauti- 
cal miles, while the Anglo-Belgium cable, 
beginning at St. Margaret’s Bay, Eng- 
land, and terminating at La Panne, Bel- 
gium, has a length of 47.3 nautical miles. 
The overall diameter of the cable is fifty- 
five millimetres and contains four con- 
ductors, and was made by Henley’s Tele- 
graph Works Company, London. It 
weighs 7.275 kilogrammes per metre, and 
costs about $3,000 per mile. Each of the 
four conductors is of a left-hand strand 
of seven wires, the weight per kilometre 
of conductor being 39.7 kilogrammes. At 
a temperature of seventy-five degrees 
Fahrenheit, the resistance is less than 
four ohms per kilometre. The insulation 
of the wires consists of three layers of 
gutta-percha, with three layers of Chat- 
terton compound. The weight of one 
conductor, including its insulation, is ap- 
proximately 112.3 kilogrammes per kilo- 
metre. After being insulated the con- 
ductors were placed jn water tanks, 
heated to seventy-five degrees Fahrenheit 
for twenty-four hours, then subjected for 
fifteen minutes to an alternating-cur- 
rent of 5,000 volts at 100 cycles per 
second. The cable was then tested for 
insulation and capacity with a 300-volt 
battery. The insulation resistance speci- 
fied was 500 megohms and the capacity 
for the same length 0.275 microfarad. 
The four conductors are grouped round 
a tarred hemp core 7.5 millimetres in 
diameter, and the same material is used 
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for filling up spaces between the con- 
ductors. ‘Then follows a layer of cotton 
tape, prepared with ozokerite, next is the 
usual brass protection consisting of a 
brass tape one millimetre thick by thirty- 
eight millimetres broad. Over this is 
another layer of cotton tape. then a cover- 
ing of the best tanned Russian hemp. This 
is followed by the metallic armor, consist- 
ing of sixteen galvanized iron wires, 
each 7.1 millimetres thick. These wires 
are heated with pure gas tar before ap- 
plication. The cable is wound with two 
reverse layers of hemp. It is laid in three 
sections and crosses the - Anglo-Belgian 
telegraphic cable in deep water. After 
laying it was tested for resistance and 
capacity at 46.5 degrees Fahrenheit. The 
resistance of the four conductors varies 
from 331.2 to 331.5 ohms. The capacity 
of the wires varies from 12.617 to 12.575 
microfarads. The total length of the 
London-Brussels telephone circuit is 
394.3 kilometres, 150 being overhead lines 
in Belgium, and 156 overhead lines in 
England. The overhead lines are all of 
hard-drawn copper, weighing about 800 
pounds per mile.—JWlectrictan (London), 
June 12. 
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New Substation for Union Railway 
Company, New York. 

The Union Railway Company, of New 
York city, is building three new substa- 
tions in the vicinity of New York city; 
one at West Farms, one at Mount Vernon 
and the other at Yonkers, all of which are 
to be equipped with Westinghouse appa- 
ratus exclusively. They will be operated 
by the large power station at Kingsbridge, 
which is owned by the Interurban Street 
Railway Company, having been built by 
Westinghouse, Church Kerr & Company, 
of New York, and the Westinghouse Elec- 
tric and Manufacturing Company, of 
Pittsburg, Pa. The substation at West 
Farms will contain nine 375-kilowatt, oil- 
insulated static transformers, divided into 
three groups, supplying current to three 
600-kilowatt rotary converters. The switch- 
board consists of high-tension, alter- 
nating-current, receiving panels with elec- 
trically operated oil circuit-breakers, low- 
tension, alternating-current rotary panels 
and load panel, with direct-current rotary 
panels and load panel; also about twenty 
direct-current feeder panels. 

The other two substations, now in course 
of construction, will have similar equip- 
mente, excepting that the capacity in each 
case will be three 500-kilowatt units 1D- 
stead of three 1,000-kilowatt units. The 
entire equipment for each substation 18 
being furnished by. the Westinghouse Hlec- 
tric and Manufacturing Company: 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Motor-Driven Plate Planer. 

The attached illustration shows a 
thirty-two-foot, heavy plate planer built 
by Messrs. Hilles & Jones, of Wilming- 
ton, Del., and recently installed in the 
United States Navy Yard at Charles- 
town, Mass. Direct-connected to the main 
driving screw of the planer, through gear- 


plant in the works of the Westinghouse 
Air Brake Company, and operated this 
for four years. 

At the testing laboratory organized by 
the company tests of material are car- 
ried out chemically, mechanically and 
microscopically. Mechnical tests are made 
on sample specimens of all the large forg- 
ings and on the material for all the 
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ing and magnetic clutches, is a fifty- 
horse-power, Westinghouse, multipolar 
motor of 220 volts and running at slow 
speed, which furnishes ample power to 
enable the machine to plane two-inch 
armor-plate, taking a heavy chip. A 
thorough test proved the machine to be a 
powerful tool in every respect. 7 

The saddle of the planer is designed to 
carry two tools, one cutting in each di- 
rection, also a third tool for vertical feed, 
the saddle and tool holder being shifted 
automatically at any point desired. 
il 


Test Methods in Steam Turbine 
Construction. 

At a recent meeting of the Electric 
Club, of Cleveland, a paper was read by 
Mr. Edwin Yawger, in which he described 
the testing of material and turbines as 
carried out bv the Westinghouse Machine 
Company in developing the Parsons tur- 
bine. The author called attention to two 
classes of testing. One he designated as 
scientific, and the other empirical. The 
first class of testing is that made on ma- 
chines and material with the intention of 
obtaining information useful for design 
and construction. The second class is a 
test to which the machine is submitted 
when it is put out into actual service, and 
the results of this test indicate the re- 
liability of the machine. A noteworthy 
test of this kind was made by the com- 
pany when it installed a 1,600-kilowatt 


PLATE PLANER. 


smaller forgings, from time to time. In 
the chemical laboratory tests are made of 
all the materials used in turbine con- 
struction, and microscopic examinations 
are made of samples of the materials used. 
This latter test frequently shows a marked 
difference between two specimens which 
have the same chemical composition. 
In order to test the turbines a labora- 
tory has been arranged which provides 
space for four 5,500-kilowatt machines 
at one time. There is a large superheater 
by which the steam can be superheated 
200 degrees. Two condensers and the ac- 
companying pumps maintain a vacuum of 
twenty-eight inches. When the turbine is 
connected to a generator it is most con- 
viently tested by measuring and absorb- 
ing the output of the generator. For this 
purpose a water rheostat containing 165 
square feet of electrodes and a water ca- 
pacity of 1,200 gallons has been provided. 
When a brake test of the turbine is de- 
sired it is coupled to a water dynamome- 
ter. This consists of a short cylindrical 
chamber in which revolve one or more 
discs. Water is admitted to the chamber 
near the axis, and escapes through one 
or more of a series of outlets placed at 
various distances from the axis. Tho 
power absorbed is varied by varying the 
depth of the water in this chamber. 
Tests of various sizes of Parsons tur- 
bine were shown, and attention was called 
to the uniform efficiency of this type of 
prime mover under widely varying loads. 
In the discussion, in which Messrs. 
Benjamin, Hoag, Sperry, Ballard and 
Langley took part, it was brought out that 
the efficiency of the turbine increases 


with an increasing load until the limit of 
the machine is réached. It then slows 
down. Steam is admitted to the turbine 
in puffs, and regulation is effected by in- 
creasing the duration of these puffs. The 
operating valve is driven from a worm- 
gear at a speed from one-twentieth to one- 
tenth that of the turbine. The weight 
of these turbines for an equivalent out- 
put is about one-third that of an ordi- 
nary compound engine. The efficiency of 
the larger units is better than that of the 
smaller ones, but the difference is not so 
marked as is the case with reciprocating 
engines. The advantage gained from con- 
densing is much greater with a turbine 
than with a reciprocating engine. 
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Dry Battery Fan Motor. 

The Ewing-Merkel Electric Company, 
1106 Pine street, St. Louis, Mo., has 
placed on the market a new seven and 
one-quarter-inch dry battery fan motor. 
This is well shown in the accompanying 
illustration. The motor is equipped with 
six dry cells and will run for 200 hours 
without renewing. As may be seen from 
the illustration, the fan motor closely fol- 
lows the design of the larger apparatus. 
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Dry BATTERY Fan MOTOR. 


While being built substantially and con- 
structed in a most thorough manner, the 
price is exceedingly low. The dry cells 
are of the ordinary type, and if at any 
time new cells are required, these may be 
secured at almost any supply house. 
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An Electric Express Annunciator. 

Mr. J. H. Rusby, of Nutley, N. J., is 
placing on the market an express annun- 
clator, an illustration of which is shown 
in the accompanying engraving. The 
operation of this annunciator is decidedly 
simple, and consists essentially of a ful- 
crumed lever, one end of which meshes 
with a semi-circular gear segment. This 
lever is placed between two opposing elec- 
tromagnets. The electromagnets are con- 
nected in the circuit of an on-and-off 
push-button, the manipulation of either 
attracting the lever to the charging elec- 
tromagnet. The action of the lever in 
moving toward the charging electromag- 
net is to throw the painted signal either 
up or down, through an are of ninety 
degrees. These annunciators are made in 
any desired length, the width always be- 
ing the same, ‘but the length varying with 
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the number of signs affixed in the cabi- 
net. 

The device is designed for use in ware- 
houses and commercial establishments 
which will find it necessary or convenient 
to manipulate their express-calling signs 
on the sidewalk from the shipping clerk’s 
desk within the building. 

o- 
A Thermo-Call Button. 

The accompanying illustrations give a 
good idea of a new device which the 
American Thermo-Call Company, 12 
Pearl street, Boston, Mass., is placing on 
the market. This thermo-call is adapted 
for use in private dwellings, hotels, 
factories, steamboats, warehouses, ete. 

The device combines the ordinary push- 
button now in general use with an auto- 
matic fire-alarm. As may be seen from 
the illustration, the thermo-call consists 
of the ordinary push-button apparatus, to 
which is added a thermostatic coil and 
an adjusting screw. Both the ends of the 
thermostatic coil and the adjusting screw 
are platinum-tipped, ensuring a long life 
and a perfect contact whenever occasion 
makes this essential. The thermostatic 
coil is made of a peculiar alloy, and is so 
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adjusted that it will give an alarm over 
a wide range of temperature, varying 
from zero to 400 degrees. The combi- 
nation push-button and thermostat is 
placed in every room, and may be in- 
stalled in the same circuit as the ordinary 
push-button and annunciator service now 


COMBINATION CALL BUTTON AND THERMOSTAT. 
existing in hotels and dwellings. The push- 
button service may be utilized to test the 
circuits every day, indicating on the an- 
nunciator wherever any trouble may be 
found. If the temperature of the sur- 
rounding atmosphere should, at any 
time, reach that for which the thermo- 
stat coil is set to indicate, the alarm is 
promptly given by the circuit closing 
automatically. This is in no way a 
fusible device, the contact being made 
mechanically, and when the apparatus 
cools down to the normal the circuit is 
automatically broken. Where the 
thermostats are located on the ceiling or 
in places where a push-button is not de- 
sired, a small cap is fitted over the ap- 
paratus, making the thermostat positively 
dust and moisture-proof. 

The manufacturer claims to have 
brought this device to a high state of per- 
fection, as a delicately sensitive instru- 
ment for indicating a dangerous tempera- 
ture; and numerous tests have demon- 
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strated the fact that the most incipient 
fire will be discovered in time to bring it 
entirely under control without suffering 
any loss. 
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Mechanical and Electrical Equip- 
ment of a Cotton Mill. 

The mechanical and electrical equip- 
ment of the cotton mills of the Davis 
Mill Company, at Fall River, Mass., is in 
many ways up to date, including a fan- 
and-heater system of heating and ven- 
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tilation, induced draft in place of a 
chimney and electrical motor-drive 
throughout. To provide flexibility in the 
boiler plant and ensure against shutdown, 
the induced-draft plant has been installed 
in duplicate. Two seven-foot blast-wheels, 
running in three-quarter, — steel-plate 
housings, are driven by centre-crank, hori- 
zontal engines. The fan-wheels are over- 
hung in the housings and are furnishel 
with special wide, water-cooled bearings. 
The engines themselves are provided with 
extended shafts upon which a pulley is 
mounted between each fan bearing the 
respective engines. These pulleys are in 
reality the flanges of the couplings of the 
two parts of the shafts, the belts running 
directly on the flanges. They are used for 
driving the economizer scrapers. 

The air connection between the fans 
contains a flat swinging damper, which is 
so arranged that either fan can be shut 
off and the other run separately if de 
sired. The outlet connections are like- 
wise provided with dampers and the 
operating attachments are so placed that 
both can be changed at once by hand. The 
engines receive steam at eighty pounds 
and are furnished with a balanced valve 
which can be used in connection with a 
damper regulator. 

The heating plant of the Davis mills 
is a duplicate of that installed at the Ark- 
wright mills some years ago. It consists 
of a large exhaust-wheel drawing air 
through a steam-pipe heater. The fan- 
wheel is provided with one tight and two 
loose. pulleys and the engine has an extra 
wide, flat-face flywheel for shifting the 
belt. A second belt connects the fan pul- 
levs with the line-shafting of the mill. 
This arrangement makes it possible in 
the summer time to run the fan from the 
line shaft, thus taking advantage of the 
economy of the large mill engine, while 
in the winter, when the exhaust of the 
fan engine can be utilized in the heater, 
or at night when the large engine is not 
running, the fan is driven by the fan en- 
gine. 

The heater is built up of one-inch pipe, 
erected on cast-iron sections which rest 
at one end on ball bearings to allow for 
expansion and contraction. It is so ar- 
ranged that the exhaust steam from the 
engine can be used entirely in one group 
of sections, making it possible to Con- 
dense all the exhaust before it is neces- 
sary to use any direct steam, which 1s 
added at a reduced pressure when neces- 
sary. The outfit also includes a Kendall 
recelving-tank, with a water gauge and 
a safety valve, and a duplex Worthing- 
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will heat the mill to seventy degrees 
Fahrenheit when the temperature out- 
doors 18 zero. 

The electrical equipment consists of 
two belted direct-current generators, one 
of fifty kilowatts and one of seventy-five 
kilowatts, operating at 125 volts, no load, 
and compound-wound. ‘These generators 
supply current for lighting and for a 
twenty-seven horse-power motor and one 
of forty-three horse-power. The oiling 
devices of the motors are so arranged 
that they can be hung from the ceiling. 
The above apparatus has been furnished 
by the B. F. Sturtevant Company, of 
Boston, which also designed and con- 
structed the heating and ventilating and 
mechanical draft plants. 
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Stone Pipe for Underground 
Conduits. 
The American Stone Conduit Com- 
pany, Chicago, Ill., is the manufacturer 
of an underground conduit that is in- 
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Fic. 1.—TERMINATION OF A 60-DucT SUBWAY. 


creasing greatly in popularity with elec- 
trical and contracting engineers. 
can stone conduit is made in single duct, 


Ameri- 


FIG. 


2.—A SUBWAY SYSTEM IN CINCINNATI, OHIO. 


six-foot lengths, four and one-half inches 
in diameter, with a three and one-eighth 
inch bore. 


Crushed lime-stone and the 


ELECTRICAL REVIEW 


best quality of Portland cement are used 
in its production. In the process of manu- 
facture the conduit is subjected to an 


Fig. 3.—SuBway SYSTEM IN CINCINNATI, OHIO. 


interior pressure of thirty-five pounds per 
square inch, giving great strength to its 
walls, and a highly polished inner sur- 
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of the mandrel which is supplied by the 
company, a joint is formed that is prac- 
tically self-aligning and perfect. If more 
than one horizontal row of ducts is to 
be laid in the same trench, the top of the 
first row is covered with one-half inch of 
concrete, and the work is continued in 
the same manner until the required num- 
ber of ducts has been laid. The space be- 
tween the sides of the trench and the 
outer ducts is filled in with from two to 
three inches of concrete, and the system 
is completed with a top layer of the same 
amount of concrete. 

The rubber mandrel, which is shown 
in Fig. 5, fits the bore of the conduit 
snugly, is placed directly at the joint 
of the conduit, and while in that position 
concrete or grout is packed firmly around 
the joint and along the conduit to the 
next joint. The mandrel is then brought 
forward and the work continued in the 
same manner. 


Fic. 4.—PATENTED RUBBER MANDREL. 


face. Displacement taking place from the 
interior gives a smoothness which is of 
grcat advantage. 

Several of the accompanying illustra- 
tions show portions of a 400,000-duct-foot 
underground conduit system constructed 
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Fic. 5.—Stone CONDUIT CONSTRUCTION. 


with American stone conduit in Cincin- 
nati, Ohio. The termination of a sixty- 
duct system at the manhole is shown in 
Fig. 1. Figs. 2 and 3 are other illustra- 
tions of this installation. Fig. 4 details the 
method of construction, and Fig. 5, the 
method of making joints. The process 
of laying this conduit system is very sim- 
ple. Under ordinary conditions the bot- 
tom of the trench is concreted to a depth 
of from two to three inches. The con- 
duit is then laid on this surface, with one- 
half inch of Portland cement concrete 
firmly packed or tamped between the 
ducts as laid in the subway. By the use 


Journal of the Western Society of 
Engineers. 

The June issue of the Journal of the 
Western Society of Engineers contains 
several interesting articles, Among these 
may be mentioned one by T. L. Condron, 
on “Specifications for Material and Work- 
manship for Steel Structures.” Mr. Rich- 
ard McCulloch contributes a few notes 
on Kuropean tramways, in which he de- 
scribes some of the features of the Eng- 
lish, French and German street railways. 
A paper by Mr. W. B. Jackson, on 
“Hydraulic Developments as Related to 
Electrice Installations,” discusses points 
which must be considered in developing 


water power. 


—— p> 


The “ Michigan Technic.” 


The “Michigan Technic” is published 


annually by the Engineering Society of 
the University of Michigan. Volume xvi, 
for 1903, contains a number of articles 
of interest to electrical engineers. Pro- 
fessor G. S. Williams writes on “Some 
Phases of Hydraulics ;” Professor G. W. 
Patterson, 
K. E. Guthe, on “The Electron Theory ;” 
Mr. 
neering ;” Mr. C. T. Johnson, upon “Some 
Responsibilities of the Civil Engineer ;” 
Mr. B. F. Bailey, upon “The High-Fre- 
quency Transformer ;” 
Bibbins, on “The Present Status of the 
Steam Turbine.” 


Jr., on “Illumination ;” Dr. 


S. P. Grace, upon “Telephone Engi- 


and Mr. J. R. 
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The Doubleday-Hill Electric 
Company. 

The Doubleday-Hill Electric Com- 
pany has recently moved into a new eight- 
story building at 919 Broad street, Pitts- 
burg, Pa. A good view of this building 
is shown in the accompanying illustra- 
tion. 

Starting in a very small way at 609 
Smithfield street six years ago, the com- 
pany has enjoyed a remarkable growth. 
The original quarters having proved too 
small, the company removed to 525 Wood 
street three years ago, where it occupied 
a four-story building. Shortly after the 
first of the year the company removed to 
its present quarters. This is one of the 
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New HEADQUARTERS OF THE DoUBLEDAY-HILL 
ELECTRIC COMPANY. 


largest buildings in the country devoted 
to electrical supplies and equipments. 

The company carries a large line of 
supplies of every description, and special 
attention is given to the prompt despatch- 
ing of every order. This company is the 
exclusive distributor for Triumph dy- 
namos and motors, Adams-Bagnall arc 
lamps, Nernst lamps, Packard incandes- 
cent lamps, Emerson fans and many 
smaller specialties. A winding and repair 
department is operated by the company, 
in which it manufactures and repairs 
electrical apparatus of various kinds. An 
electrical pin and bracket factory is also 
operated at Ninevah, Pa. 


ELECTRICAL REVIEW 


Guy Anchors for Pole Line Con- 
struction. 
The accompanying illustrations show 
the details of a novel form of anchor for 


“4 
Fic. 1.—EARTH AUGER. 


pole line construction, and an auger for 
boring the holes. Fig. 1 shows a com- 


Fig. 2.—Guy ANCHOR. 


bination auger which has an eight-foot 
stem, one inch in diameter. This auger 


Fic. 3.—Guy ANCHOR. 


is fitted with two boring heads, the 
smaller one for a special form of anchor, 
and the large head having adjustable 
blades. All augers have adjustable 
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handles, and as the auger goes down the 
handle can be moved up to the stem. 

To install this anchor a hole is bored 
from five to nine feet deep, at the same 
angle that the guy is to make to the pole. 
Figs. 2 and 3 give a good idea of the form 
of the anchor, and Fig. 4 shows the anchor 
sunk into the earth. 


Fig. 4.—Guy ANCHOR IN EARTH. 


After the holes have been bored the 
anchor is slid down to the bottom, and the 
dirt is then filled in and tamped in solid. 
After the earth has been tamped in solid 


the guy is drawn over a horse and pulled 
on to a standing pole at right angles to 
the strain. In this way the flange of the 
anchor is opened, taking a firm grip m 
the earth, and the danger of pulling the 
pole over under the strain is obviated. 
— > 


The Kull System of Train Lighting. 

A recent article by Paul Dupuy gives a 
somewhat detailed discussion of the Kull 
system of train lighting. Each car has 
mounted on it a small shunt dynamo 
driven from the axle and a set of small 
accumulators. The system is regulated by 
means of a speed governor, which alters 
the resistance in the field current of the 
dynamo as the speed of the car changes, 
and in this way maintains a fairly con- 
stant potential. This governor is mounted 
directly on the axle of the dynamo. In 
addition to this apparatus, there are auto- 
matic switches, one of which connects the 
dynamo to the battery and lamps, when- 
ever the potential reaches normal, ai 
the other introduces into the dynamo cil 


cuit a lamp resistance. The speed of the 
dynamo may vary from 650 revolutions 
per minute to 2,320, the latter Hen le 
responding with a train <p of 100 3 
metres per hour. The voltage of this sy 

tem is thirty-six. Each car 1s €n y 
independent, and can be connected to any 
type of train, local or express; y- 4 90 
Practique de P Electricite (Paris), June 1 
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DOMESTIC AND EXPORT. 


CHICAGO ELEVATED REORGANIZATION PLAN—It has been 
officially announced that the Lake Street Elevated Securities Com- 
pany has received sufficient deposits of stock to warrant it in pro- 
ceeding with its reorganization plan. This plan provides for an 
assessment on the stock, the retirement of the present five per cent 
bond issue with a four per cent issue, and the giving of stock in 
the new company for whatever assessment is made on the present 


stock issue of $1,000,000. 


CLEVELAND RAILWAY MERGER RATIFIED—The stock- 
holders of the Cleveland Electric Railway Company have unani- 
mously approved the plan to absorb the Cleveland City Railway. 
The resolutions adopted in connection with this provide for an 
increase or capital from $13,000,000 to $23,400,000, the new stock 
to be given to the stockholders of the Cleveland City Railway in 
exchange for their stock. The directors of the new company were 
also elected, and the members chosen include all of the present 
members of the directorates of the combining companies. These 
are H. E. Andrews, C. F. Emery, G. A. Garretson, M. A. Hanna, 
k. A. Harmon, C. Morris, George G. Mulhern, C. A. Otis, Jr., C. L. 
Pack, James Parmelee, L. W. Prior, R. R. Rhodes, W. H. Sanders, 
J. J. Stanley and J. H. Wade. 


LOUISVILLE INTERURBAN CONSOLIDATION—The consoli- 
dation of the traction and interurban companies of Louisville, Ky., 
has practically been completed. The company, which will have a 
capital stock of $14,500,000, has filed papers of incorporation in the 
Hudson County clerk’s office, New Jersey. The incorporators are 
K. K. McLaren, Louis B. Dailey and Joseph M. Mitchell. The con- 
solidated company will operate under the name of the Louisville 
Traction Company. The company is formed to purchase or other- 
wise acquire or construct, control or lease, maintain and operate 
by electricity or other power, steam, electric and street railways 
for the transportation of passengers, mail, express and mer- 
chandise; and pole lines, wires, viaducts and underground sub- 
ways or conduits for the transmission or distribution of elec- 


tricity or other mechanical power. 


NEW CONNECTICUT POWER COMPANY—The Eastern Con- 
necticut Electric Power Company, which was recently incorporated 
with corporate headquarters in Hartford, and which proposes to 
develop a large power plant in the eastern section of the state, 
has accepted its charter and perfected its organization. The com- 
pany is authorized to issue capital stock up to a maximum amount 
of $900,000. It will develop water powers on the Quinnebaugh 
River, in the towns of Plainfield and Canterbury. The concern 
proposes to sell electric power to street railways, electric light com- 
panies and manufacturing establishments in Windham and New 
London counties. The franchise authorizes it to distribute electric 
power not only in eastern Connecticut, but in Massachusetts. The 
water privileges which the corporation proposes to develop are 
said to have a capacity to supply a minimum of 1,800 horse-power, 


and a maximum of 2,200 horse-power. 


GROWTH OF ELECTRIC ROADS—The Census Bureau has is- 
sued a report on the street and electric railways of the United 
States, showing by statistical computations the increase of elec- 
tricity as a motive power. The report shows that there are in exist- 
ence in the United States 817 operating street and electric railway 
companies, and 170 companies leased to and operated by other com- 
panies, making a total of 987 companies, controlling 22,576.99 miles 
of single track. The par value of the capital stock and funded 
debt outstanding amounted to $2,308,282,099. The average net capi- 
tal liabilities per mile of single track were $96,287. The increase 
in the length of track is confined entirely to the roads operated 
by electric power. The single-track mileage increased from 
8,123.02 miles in 1890 to 22,576.99 miles in 1902, or 177.94 per cent, 
and the number of fare passengers carried from 2,023,010,202 to 
4,809,554,4388, or 137.74 per cent. The total reported cost of con- 
struction increased $1,778,276,788, or 456.7 per cent, since 1890. 


CURRENT ELECTRICAL NEWS 


lot 


In New York there are in operation ninety-six companies, with 
gross earnings from operation in 1902 of $59,315,606, and operating 
expenses of $33,667,724, or 56.78 per cent of the earnings. 


MISSOURI ELECTRIC INSTALLA1IONS IN MERGER 
SCHEME—With the passing of the Missouri Edison Electric Com- 
pany into che hands of the North American Company, of New York, 
and other interests which recently purchased it, a plan is reported 
for the consolidation of all the electric power companies with the 
street railways of St. Louis into one corporation with a capital 
of $141,000,000. For the reorganized Missouri Edison Company, 
William F. Nolker, a director in the Mississippi Valley Trust Com- 
pany, was elected president, and Mr. August Gehner, also a di- 
rector in that institution, was made vice-president. The new 
directors are Charles H. Huttig, H. C. Stifel, C. Marquard Foster, 
E. H. Benoist, Philip Stock, Henry S. Ames, William D. Orthwein, 
and Messrs. Gehner and Nolker. The reorganization is a temporary 
one, it being the intention of the new owners of the property to 
consolidate with the Union Electric Light and Power Company. 
The Union Electric Light and Power Company has in course of 
erection a $6,000,000 plant, located at the foot of Biddle street. 
This plant will have a capacity of 25,000 kilowatts, and the com- 
pany has a contract with the World’s Fair Company to furnish it 
with light and power during the exposition period. 


ELECTRIC LIGHTING. 


ST. LOUIS, MO.—The Interstate Transit Company, of East St. 
Louis, has secured a fifty-year franchise for an electric light and 


power plant on the East Side. 

ST. LOUIS, MO.—The Taylorville gas and electric companies, of 
Taylorville, 111., have been consolidated and sold to A. H. Bick- 
more & Company, of New York city. The consideration was 


$85,000. 

SAN FRANCISCO, CAL.—The Independent Gas Company and 
the Independent Electric Company have been sold by Claus 
Spreckles to the San Francisco Gas and Electric Light Company 


for $6,000,000. 

OROVILLE, CAL.—It is stated that the Nimshew power plant, 
on Butte Creek, will be put in operation in about two months. This 
plant will generate about 20,000 horse-power. The same company 
owns a power-house at Centerville, about six miles below the 
Nimshew plant, where something like 8,000 horse-power is being 


generated. 

NATCHEZ, MISS.—It is said that the Natchez Street Railway 
and Power Company is being reorganized under the name of the 
Vicksburg Light and Traction Company. Mr. S. S. Bullis, presi- 
dent of the Natchez company, has been elected president of the re- 
organized company. The sum of $129,000 has been set aside for 


possible changes. 
BALTIMORE, MD.—Articles of consolidation and merger made 
between the Norfolk Industrial Company and the Montgomery 
Power Company have been filed in the clerk’s office at Rockville. 
The two companies have been incorporated under the laws of 
Maryland, under the name of the Potomac Power Company. The 


capital stock is $110,000. 

YAZOO CITY, MISS.—Final arrangements have been made 
whereby the municipality of Yazoo City becomes the owner of its 
own electric lights, waterworks and sewerage. The plant of the 
Yazoo Improvement Company has been purchased at a cost of 
$28,500, and the company has passed out of existence. The city 
will erect new buildings for the plants at a cost of $37,000. 

CHICAGO, ILL.—The North Shore Electric Company has exe- 
cuted a mortgage for $350,000 to the Equitable Trust Company, 
maturing on October 1, 1912, and bearing five per cent interest. It 
is for the purpose of refunding its existing indebtedness and de- 
veloping the road's business. It covers the property of the com- 
pany in Highland Park, the electric lighting station in Waukegan, 


and all other property of the company. 
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ELECTRIC RAILWAYS. 


ITHACA, N. Y.—The controlling interest in the Ithaca Street 
Railway property has been sold by E. G. Wyckoff to George F. 
Archer and others, of Camden, N. J. The consideration was over 
$500,000. 


ROCKFORD, ILL.—The first survey of the Rockford-Madison 
electric line, which will pass through Green County, Wis., has 
been completed, and the right of way is being purchased. The 
actual measurement from Rockford to Madison by the new line 
is seventy and three-fifth miles. 


EXETER, N. H.—The Epping, Brentwood & Kingston Street 
Railway Company, chartered at the last session of the legislature 
with an authorized capital of $200,000, has been organized with the 
following directors: Russell H. Fellows, of Brentwood; Levi W. 
Bartlett and L. Waldo Collins, of Kingston; D. Frank Fellows, of 
Brentwood; John Scammon, of Exeter; J. A. Edgerly, W. S. Good- 
ridge and others. 


CHARLESTON, W. VA.—The Kanawha County Court has 
granted a fifty-year franchise to the Kanawha Water and Light 
Company to build a line of electric road over the public highways 
in the county. It is the intention of the company to build and 
operate an interurban line up and down the Kanawha River for a 
distance of about fifty miles, connecting Charleston with the num- 
erous mining towns along the Kanawha. 


INDIANAPOLIS, IND.—The Indianapolis & Eastern Traction 
Company has completed its line between this city and Richmond, 
and work has begun on the road east of Richmond. It will be 
completed to Dayton by the fall, and it is stated that arrangements 
have been made for operating through cars between Cincinnati 
and Indianapolis on the completion of the Dayton-Richmond ex- 
tension, cars running to Cincinnati over the Cincinnati, Hamilton 
& Dayton from Dayton. 


SCHENECTADY, N. Y.—The Schenectady division of the Fonda, 
Johnstown & Gloversville Railroad was opened on June 30. A 
special car, with the officers of the company and their guests on 
board, left Schenectady about 9 a. m., reaching Amsterdam about 
ten o’clock. The distance is sixteen and one-half miles. The first 
survey for this road was made on July 1, 1901, and the work of 
construction was begun in October of the same year. The power- 
house of the company is located at Tribes Hill. 


MILWAUKEE, WIS.—Articles of incorporation of the Withee 
& Maplehurst Electric Railway and Light Company have been filed 
at Madison by W. K. McElroy, F. C. Eschweiler and E. H. Naber. 
The new company, which will have a capital of $50,000, is formed 
for the purpose of constructing, purchasing or leasing street rail- 
ways, power and lighting plants. Its main object will be the con- 
struction of an interurban line between Withee and Maplehurst, in 
the northern part of Clark County, to be used for passenger traffic 


only. 


DUBUQUE, IOWA—Two more electric lines will be constructed 
from Dubuque west in the next year by the Dubuque & Western 
Railroad, it is stated. One of the roads will run through the 
northern part of the county, and the other through the southern 
part. Both will start at Dubuque, but the ultimate destinations 
have not been determined upon. The officers of the company are 
as follows: Peter Kiene, Dubuque, president; Jesse C. Bennett, 
New York, vice-president; Everett M. Mabie, New York, secretary; 
Charles H. Eighmey, Dubuque, treasurer. 


LOUISVILLE, KY.—The ‘incorporation papers of the Louisville 
& Cincinnati Interurban Railway Company, with a capital of $50,- 
000, have been filed. The company, which is composed of Louis 
ville, New Albany and Jeffersonville men, proposes to build a line 
direct from Jeffersonville to a point near Cincinnati now reached 
by the Cincinnati & Aurora Company, connecting there with this 
line for Cincinnati, and at Jeffersonville with the proposed inter- 
urban across the Big Four bridge, thus completing a line between 
Louisville and Cincinnati. The directors of the company are 
George B. Lewman, president of the First National Bank, of Louis- 
ville; John F. McCulloch, New Albany; John C. Zulauf, Jefferson- 
ville, and Louis Hartman, of New Albany. It is estimated that it 
will cost about $3,000,000 to get the line in operation, and`there 
is said to be ample capital back of the undertaking. 
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TELEPHONE AND TELEGRAPH. 


HEVER, ARK.—A telephone line i3 to be erected between Guidon 
and Melbourne. 

OTTUMWA, IOWA—The Iowa Telephone Company will erect a 
building in this city, to cost $20,000. 


WAYNESBURG, PA.—The South Penn Telephone Company has 
been organized here with a capital of $200,000. 


ROSEAU, MINN.—The village council has granted a franchise 


to C. A. Pearson to put in a local telephene system. 


DES MOINES, 1OWA—The Robinson & Wilson Telephone Com- 
pany has been incorporated with a capital of $60,000. 


DES MOINES, I0OWA—The American Telephone and Telegraph 
Company will extend its line to Minneapolis via Cedar Rapids. 


MINNEAPOLIS, MINN.—The capital stock of the Dell Rapids 
Telephone Company has been increased from $2,000 to $25,000. 


NORWICH, CT.—The Gagon Selective Telephone Company has 
been organized with M. McGilliciddy and M. F. Brown as officers. 


MACON, MISS.—The entire system of the Macon Telephone 
Company has been bought by T. J. Evans and J. W. and T. B. 
Haulett. 


SALISBURY, MD.—The Diamond State Telephone Company has 
completed the reconstruction of its line between Salisbury, Berlin 
and Ocean City. 


PADUCAH, KY.—Work is being pushed by the East Tennessee 
Telephone Company upon its long-distance line between Paducah 
and Paris, Tenn. 


CINCINNATI, OHIO—A new branch telephone exchange, to cost 
$400,000, will shortly be built in this city by the City & Suburban 
Telegraph Association. 


ATLANTIC CITY, N. J.—Improvements which are ultimately to 
cost close to $100,000 are about to be begun to the system and 
plant of the Atlantic Coast Telephone Company. 


EL RENO, OKLA.—The Consolidated Telephone Company bas 
completed the purchase of the Western Oklahoma Telephone Com- 
pany’s property, the purchase price being $20,000. 


INDIANAPOLIS, IND.—The Posey Home Telephone Company 
has been incorporated with a capital of $30,000, by Allen Gray, 
Evansville; W. M. Ford, New Harmony, and Braddock McGregor, 
Mt. Vernon. 


CRESTON. IOWA—The stockholders of the Creston Mutual 
Telephone Company have voted to increase the capital stock of 
the company from $80,000 to $100,000, and to expend $12,000 in 
improvements. 


PITTSBURG, PA.—The capital stock of the Pittsburg & Alle 
gheny Telephone Company will be increased from $1,500,000 to 
$5,000,000, and a change in the controlling interests of the corpo 
ration will ensue. 


BINGHAMTON, N. Y.—A new telephone company has been 
organized in Windsor, called the Lester Telephone Company. The 
officers are H. A. Williams, A. Judd and A. Andrews. The line will 
run from Lester to Windsor. 


NEW YORK, N. Y.—The Northeastern Telephone and Tele- 
graph Company, of Newark, has been incorporated by Union N. 
Bethell, William T. Bouchelle, Walter Brown, John H. Cabili and 
Howard Thurber. The capital of the company is $100,000. 


BIRMINGHAM, ALA.—The Western Union Telegraph Company 
announces that it has begun the construction of a line along the 
route to be covered by the Mendenhall and Columbia branch of the 
Gulf & Ship Island Railroad, now in course of construction. The 
line will be sixty miles long. | 


JERSEY CITY, N. J.—The East Jersey Telephone and Tele 
graph Company has filed a certificate of agreement to the consoli- 
dation with the North Jersey Telephone and Telegraph Company 
and the Northeastern Telephone and Telegraph Company. The 
capital of the consolidated corporation is $100,000, and the gl: 
rectors are U. N. Bethell, W. T. Bouchelle, W. Brown, J. H. Cahill 
and H. F. Thurber. 


ELE 


The persistent raids 
stock market for the pi 
of affairs which has se 
pessimistic view of th 
taken, in the face of g 
raise the level of price 
been a number of large 
yearly business will 8 
dustry which is entire! 
restment outlook {3 sa 
is no doubt by reason 0 
interests have, and the 


ELECTRICAL SECUR 


New York: 
Brooklyn Rap 
Consolidated 
General Elect 
Kings County 
Manhattan E 
Metropolitan § 
New York & 
Weatinghouse 

Boston : 
American Telg 
Edison Electr 
Massachusetts 
New England 
Western Telep 


An additional $5.01) 
Telephone and Telegra 
York Stock Exchange, 
$19,700,100. 

The Board of Gas 
proved of the issue by 
shares of additional ca 
the proceeds to be ap 
ceeds of 10,000 Shares ¢ 
or which may hereafte 
to the purchase of the 
Dedham, Canton, Nat 
Chelsea, Newton and N 


Philadel ph ta ` 
Electric Comp 
Electric Stora 
Electric Stora 
Philadelphia 
Union Tractig 
United Gas Ir 


Ata meeting of the 
of America, the preside 
Months show that in th 
than 19 per cent over t 

ard passed a resolutio 


of the stock 


be increase, 


Dg to vote on this queg 
Chicago : 
Chicago Telep 


Chicago Ediso 


A ette 
ive l 
liability tor — thi 


Vol. gui. 


> AND TELEGRAPH, 
he line {3 to be erected betwee r.. 


owa Telephone Company mi x. 
$20,000. - 


South Penn Telephone Comper: y 
pital of $200,000, | 


lage council has granted 3 fn: 
cal telephone system. 


Robinson & Wilson Telegtone a 
ith a capital of $60,000. 


American Telephone and Tepe 
> Minneapolis via Cedar Ras. 


e capital stock of the De! AA 
ncreased from $2,000 to iia 


| Selective Telephone Compas x 
ciddy and M. F. Brown as fv 


system of the Macon Te: 
T. J. Evans and J, W. ad 7: 


ond State Telephone Compass s 
its line between Salisbury, 3- 


ng pushed by the East Tass 
ng-distance line between Pria 


ranch telephone exchange, t :3 
this city by the City & Suez 


yvements which are ultims:: 
to be begun to the systez& 
one Company. 


lidated Telephone Compas! + 
stern Oklahoma Telephon: (2 
> being $20,000. 

sey Home Telephone Cong” 
ital of $30,000, by Aller 6% 
nony, and Braddock Wr: 


ders of the Creston ao 
increase the capital . 
900, and to expend $1." - 


tock of the Pittsburg Et 
increased from pane i 
rolling interests of the è: 


elephone company bs w 
er Telephone Compar! : 
id A. Andrews. The lite * 


July 18, 1903 
ELECTRICAL SECURITIES. 


The persistent raids which the bear interests have made on the 
stock market for the past ten months have resulted in a condition 
of affairs which has seldom been approached. It is natural that a 
pessimistic view of the immediate speculative outlook should be 
taken, in the face of genuine efforts of a number of financiers to 
raise the level of prices. Notwithstanding the fact that there has 
been a number of large dividends paid, and the closing of the half- 
yearly business will show a balance account in almost every in. 
dustry which is entirely favorable, the reinvestment and new in- 
vestment outlook is said to be decidedly adverse. This condition 
is no doubt by reason of the apparently strong hold which the bear 


interests have, and the possibility of forcing values still lower. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 1l. 


New York: Closing. 
Brooklyn Rapid Transit................. 5456 
Consolidated Gas.......... ccc cee eee ees 188% 
General Electric......... 0... ccc cee eee eee 173 
Kings County Electric.................. 200 
Manhattan Elevated..................06. 134% 
Metropolitan Street Railway.............. 119% 
New York & New Jersey Telephone...... 155 
Westinghouse Manufacturing Company... 190 

Boston: Closing. 
American Telephone and Telegraph...... 129% 
Edison Electric IlNuminating............ 245 
Massachusetts Electric..................0- 90 
New England Telephone................ 130 


Western Telephone & Telegraph preferred 90 


An additional $5,018,700 of the capital stock of the American 
Telephone and Telegraph Company has been listed on the New 
York Stock Exchange, making the total amount listed to date 


$109,700,100. 
The Board of Gas and Electric Light Commissioners has ap- 


proved of the issue by the Edison Illuminating Company of 20,000 
shares of additional capital stock at the par value of $100 each. 
the proceeds to be applied to the following purposes: The pro- 
ceeds of 10,000 shares to the payment of obligations now existing 
or which may hereafter be incurred; the proceeds of 10,000 shares 
to the purchase of the electric lighting plants located in Milton, 
Dedham, Canton, Natick, Framingham, Woburn, Somersville, 


Chelsea, Newton and Needham. 


Philadelphia: Closing. 
Electric Company of America....... sateen 834 
Electric Storage Battery common........ 60 
Electric Storage Battery preferred...... 60 
Philadelphia Electric..............0.0000- 6 
Union Traction.........sessesesosesesssso 44% 
United Gas Improvement................ 8614 


At a meeting of the board of directors of the Electric Company 
of America, the president reported that the full returns for five 
months show that in the net earnings there was a gain of more 
than 19 per cent over the same period of the previous year. The 
board passed a resolution unanimously advising that the par value 
of the stock be increased from $10 to $50 a share. A special meet- 
ing to vote on this question will be held in the fall. 


Chicago : Closing. 
Chicago Təlephone......ssssesssessesese 115 
Chicago Edison Light..............-.+.+.- 146 
Metropolitan Elevated preferred......... 66 
National Carbon common.............-. 23 
National Carbon preferred..........-.... 93 
Union Traction common................. 3% 

30 


Union Traction preferred..............+. 
LEGAL NOTE. 


A SPECIAL CASE OF THE RIGHT OF EMINENT DOMAIN— 
The flooding of land by a dam for manufacturing purposes is held 
in Avery vs. the Vermont Electric Company (Vermont) 59 L. R. A. 
817, to be a taking within the meaning of the constitutional pro- 
vision regulating the taking of land by right of eminent domain. 
An extensive note to this case collates all the other authorities on 


liability for damming back the water of the stream. 


ELECTRICAL REVIEW 


PERSONAL MENTION. 


DR. SAMUEL SHELDON, professor of physics and electri 
engineering at the Polytechnic Institute, Brooklyn, N. Y., is su 


mering at Middlebury, Vt. 


MR. H. DURANT CHEEVER, of the Okonite Company, Limite 
returned on the Cedric this week after a ten weeks’ sojourn 
European capitals. Mrs. Cheever accompanied him, and both | 
turned with best of health. 


MR. VINTON H. SEARS, president and manager of the Ne 
England Automatic Telephone Company, and Miss Francis 
Olive, daughter of Mr. and Mrs. George W. Olive, of North Car 
bridge, Mass., were married on June 30 at the home of the bride 


parents. 


MR. EDWARD B. ELLICOTT, the well-known city electricia 
of Chicago, has been awarded the Octave Chanute medal for th 
best paper on an electrical engineering subject read before th 
Western Society of Engineers during the year 1902. This pape 
was entitled “The Transmission of Fire Alarms.” 


MR. R. S. KELSCH, of Montreal, formerly of Chicago, has re 
signed as general superintendent and engineer of the Lachin 
Rapids Hydraulic and Land Company, and has opened an offic: 
as consulting engineer in Montreal, at 44 Street Railway Chambers 
Mr. Kelsch has been appointed consulting engineer of the Montrea 
Light, Heat and Power Company, and is building a lighting plan 


in Nova Scotia. 


MR. EDWARD R. KNOWLES, New York city, has been retained 
as consulting engineer for the heat, light and power installation 
to be made in the Publishers and Printers’ Building, to be erected 
at West Thirty-seventh and West Thirty-eighth streets, New York 
city. This installation will be one of the largest of its kind in New 
york city, and the enterprise will be well handled, as Mr. Knowles 
brings to this work a large experience in matters of this kind. 


STATE ELECTRICAL CONTRACTORS. 


The two state associations of electrical contractors of New York 
and Pennsylvania held separate meetings at Buffalo on Tuesday of 
this week. The Pennsylvania association met at nine o’clock in 
the Iroquois Hotel. The New York association met at ten o'clock 
in the Board of Trade Building. Owing to the illness of Presi- 
dent S. Davis, of the New York association, the vice-president, 
Marshall Barnes, presided. The meeting of the New York associa- 
tion was devoted to routine business as no change in officers was 
in order and matters of vital interest were held for discussion at 
the meeting of the National Association at Detroit the following 
days. 

President Mathieu presided over the Pennsylvania meeting, and 
after discussing the several phases of the labor question, etc., ad- 
journed. 

The impression obtaining as the result of these two state meet- 
ings is that the serious labor questions of the last months are likely 
to reach an early settlement, and it is the feeling that the National 
Association will accomplish much good in this direction. 

Among those on the special cars via the New York Central sys- 
tem and those who had gone earlier to Buffalo were James Dole, 
president Dole Manufacturing Company, New York; James F. 
Burns, Schenectady; Major Robert Edwards, Western Electric 
Company; E. S. Keefer, Western Electric Company; C. E. Corre- 
gan, Osburn Flexible Conduit Company; A. S. De Veau, De Veau 
Telephone Manufacturing Company; F. S. Blackhall, of Blackhall 
& Baldwin; George S. Searing, Hart & Hegeman Manufacturing 
Company; Charles L. Eidlitz, president the National Electrical Con- 
tractors’ Association; H. B. Kirkland, R. B. Corey and Thomas Bib- 
ber, of the American Circular Loom Company, and the following 
from the Philadelphia association were on the New York train: 
Frederick W. Myers, Edwin R. Keller, Walter McIntyre, T. Car- 
penter Smith, Gilbert S. Smith, H. A. Loeb. G. W. Swan and Frank 
Harrington, of John A. Roebling’s Sons Company, Trenton, N. J., 
and George F. Porter, Atlantic Insulated Wire and Cable Company, 
of New York, and W. H. Browne, of the Stanley Instrument Com- 
pany, of Great Barrington, Mass., were also in the party. Both the 
New York state and Pennsylvania state delegates and visitors left 
by steamer Tuesday evening for the meeting of the National Asso- 


ciation at Detroit. 
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INDUSTRIAL ITEMS. | 


THE H. O. S. ENGINEERING COMPANY announces a change 
address from 277 Broadway to 88 Warren street, New York city. 
Che new office will be connected with a large stockroom where the 
‘ompany will carry a complete stock of knife switches and panel- 
yoards for prompt deliveries. 


THE B. F. GOODRICH COMPANY, Akron, Ohio, is the well- 
cnown manufacturer of a strong line of tires for automobiles and 
ather vehicles. This company has recently published a magnifi- 
‘ent art souvenir entitled “Ruth,” showing in colors a life-sized 
lrawing of a beautiful woman. 


THE MUSSO DUPLEX TYPEWRITING WIRELESS TELE- 
YRAPH COMPANY, Wallace Building, New York city, has been in- 
‘orporated under the laws of the state of Maine. The officers are 
tuiseppe Musso, president; James M. McCormack, vice-president, 
ind Robert E. Sylvester, secretary and treasurer. 


MESSRS. WICKES BROTHERS, Saginaw, Mich., machinery 
nanufacturers, issue regularly a monthly stock list of new and 
second-hand boilers, engines and machinery. The list is care- 
‘ully classified, and the company states that a number of good bar- 
zains can always be obtained by looking up this list. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is 
meeting with great success in introducing the new “Zenith” Pack- 
ard lamp. This lamp is made in two sizes, twenty-five and fifty- 
ive candle-power, the latter in two efficiencies, 1.9 and 2.18. The 
lamp is ornamental, and produces a fine quality of light. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., reports 
4 very large increase in the use of its well-known line of sockets. 
The company credits this increase entirely to the effect of auto- 
matic methods. This company has perfected a complete line of 
automatic machines for producing a high grade of sockets. 


THE A. L. DYKE AUTOMOBILE SUPPLY COMPANY, 1402 
Pine street, St. Louis, has removed to 2108 Olive street. This 
zives the company larger quarters on one of the most prominent 
streets in St. Louis. The change of address has been found neces- 
sary owing to the increasing and rapidly growing business. 


MR. C. HUDSON MACHEN, sales engineer representing the 
Cutter Company, of Philadelphia, announces that he is prepared to 
submit blue-prints and give any information required relative to 
‘TI. T. E.” circuit-breakers and Keystone measuring instruments. 
Mr. Machen’s office is at 120 Liberty street, New York city. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., announces the change in address of its New York Exide 
Jepot, which was formerly located at 148 West Eighteenth street. 
This depot will hereafter be operated by the New York Trans- 
portation Company, at Forty-ninth street and Eighth avenue. 


THE SUMTER TELEPHONE MANUFACTURING COMPANY, 
Sumter, S. C., is now building a large addition to its works, which 
will more than double the present capacity. This addition will 
rive about 20,000 feet more space, and will be ready for occupancy 
in about sixty days. The great increase in business has neces- 
sitated the additional working room. 


THE BUFFALO & DETROIT STEAMBOAT COMPANY an- 
nounces the opening of the new lake route between Detroit and 
Buffalo. The new steamers, Eastern States and Western States, 
are rupning daily between the two points, making connection with 
all morning trains. Mr. A. A. Schantz, G. P. T. manager, Detroit, 
Mich., will be pleased to send descriptive literature on request. 


THE BENBOW COMPANY, 215 Rothschild Building, Philadel- 
phia, is placing on the market the Benbow adjustable swinging 
telephone bracket. This is a convenient and up-to-date device. 
The company states that this apparatus will be sent on trial, and 
the claim is made that it will give positive satisfaction. The tele- 
phone brackets are made of oxidized copper, nickel-plated. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Chicago, Ill, and Rochester, N. Y., has recently 
closed contracts for switchboards for the following companies: 
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Adena Telephone Company, Adena, Ohio; Vigilant Telephone Com- 
pany, Dillonville, Ohio; Morrow County Telephone Company, Mount 
Gilead, Ohio, and also a large number of telephones to the last- 
named company. 


THE COLUMBUS STEEL ROLLING SHUTTER COMPANY, 
Columbus, Ohio, has appointed the Pittsburg Cornice and Skylight 
Company, Pittsburg, Pa., as its exclusive agent for eastern Ohio, 
western Pennsylvania and West Virginia. This agent has already 
sent in orders for steel rolling shutters for the new Joseph Horne 
Building and the Bailey-Farrell Manufacturing Company’s building, 
both in Pittsburg. 


THE GARVIN MACHINE COMPANY, New York city, an- 
nounces that its stock of machine tools was never as complete as 
at the present time, and that the showrooms were never in better 
shape to afford a very complete inspection of a fine line of ma- 
chinery. Recent consignments from two large eastern concerns 
have put the second-hand tool department in fine shape for in- 
spection, and the company will be pleased to send its descriptive 
lists to any one needing quick shipments of first-class machine 
tools. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., announces a 
recent test of the Nernst lamp, which was made at the instance 
of F. O. O'Neill, jeweler, of Kingston avenue, Philadelphia. This 
showed an average consumption per hour of eighty-eight watts, 
which is stated to be about half which was required for incan- 
descent lamps giving the same amount of light. The Nernst lamp 
possesses desirable features in the illumination of jewelry or other 
stores requiring a brilliant light showing true color values. Twenty 
Nernst lamps have been installed in this store. 


THE CONSOLIDATED RAILWAY, ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY, 100 Broadway, New York city, 
states that Consolidated “Axle Light” equipments for electric car 
lighting are steadily coming into general use on the best and fastest 
trains of leading railway lines, including the Pullman cars on all 
of the trains. With the private Pullman cars and business cars of 
railway officials, the “Axle Light” equipments are very popular. 
These equipments are beginning to be used quite extensively on 
railway systems of Great Britain and Europe. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, is in receipt of a testimonial letter from Mr. Barney 
E. Oldfield, of Toledo, Ohio, who recently made a distance of five 
niles in five minutes, four and three-fifths seconds, in his racing 
automobile, as follows: “In breaking the world’s automobile record 
for one mile and five miles to-day (Indianapolis, Ind., June 20, 
1903), my racing machine was packed with the Johns-Manville 
Company’s ‘Molilene’ packing. This packing successfully with- 
stood the tremendous strain incident to this service, and I hereby 
recommend it to whom it may concern.” 


THE EUREKA ELECTRIC COMPANY, Genoa and Chicago, Ill., 
has recently supplied the Hoosier Telephone Company, of Salem. 
Ind., with a 300-line switchboard of its new Bell style ring-down 
type. This company is making a specialty of this style of board, 
and anticipates a large sale of them, since it is remarkably simple 
in construction and operation, and combines many desirable fea- 
tures. The company has completed its new factory at Genoa, Ill., 
which gives it three times its former capacity; and it claims that, 
from the present outlook, it will be necessary to enlarge the factory 
before a year elapses. 


THE NEW YORK LIFE INSURANCE COMPANY, in its fifty- 
eighth annual report, makes a detailed statement of the condition 
of its affairs financially. The report shows the total assets of the 
company to be $322,840,900. The total cash income for the year 
was $79,108,401.34, and the total disbursements, $46,925,591.47. Since 
January 3, 1902, the company has filed its fifty-seventh annual re 
port with the insurance departments of eighty-two separate and 
distinct governments throughout the civilized world. The total 
market value of all the bonds held by this company is $225,039,- 
295. Tbe gross income from properties is $906,707.41, and the 
total outgo on the properties is $430,023.81, leaving a net income 


of $476,683.60. The total value of mortgaged property d8, $49, 
417,965. 
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A PROBLEM IN RAILWAY OPERATION 
SUCCESSFULLY SOLVED. 


Every one remembers the old schoolboy 
puzzle of finding a method by which two 
trains going in opposite directions on a 
single-track road might pass by means of 
2 switch which was shorter than either 
train. Probably few of us ever imagine 
thas questions of this kind really come 
up in actual railway operation, but one 
did occur recently at a terminal station 
of one of the Brooklyn elevated railroads, 
and was very prettily solved in the pres- 
ence of a platform full of impatient pas- 
SCUECTS. 

At this station, after some waiting, 
three trains drew in, one after the other; 
and after shifting them about, apparently 
with the idea of changing their positions 
by means of a switchback no longer than 
any one of the trains, and which already 
contained a number of empty cars, the 
difticulty was got over in the following 
way: Two of the trains were first sent 
out empty, and the passengers crowded 
into the last one, which was held back 
to get on schedule time. There may have 
been some grumbling at this ingenious so- 
lution, but most of those who got aboard 
doubtless were grateful for being allowed 
to take the third train, and not being 
forced to wait for the sixth or ninth. 


PROBLEMS IN THE EDUCATION OF 
ENGINEERS. 


There has been of late a noteworthy 
awakening of interest in engineering edu- 
cation. For the past six months this sub- 
ject has been undergoing a lively dis- 
cussion in England and many and widely 
different views have been put forward and 
warmly defended both by instructors in 
the technical schools and engineers and 
manufacturers engaged in active business. 
In Germany as well, this most important 
problem has received attention and quite 
recently in this country a series of papers 
was read at the annual convention of the 
American Institute of Electrical Engi- 
neers, Which touched upon certain phases 
of the problem and which should be of 
assistance to the technical schools not 
only in the suggestions offered but in 
awakening the interest and cooperation 


of the practising engineers. 


Society for the Promotion of Engineering Education. 

Some years ago the Society for the Pro- 
motion of Engineering Education was or- 
ganized for the purpose of taking up and 
discussing problems relating to the edu- 
cation of engineers. This society meets 
annually and discusses reports prepared 
by special committees amd papers pre 
pared by members. This year the society 
held a joint session with the American 
Electrical Institute when the papers re- 
ferred to above were presented, together 
with others from members of this so- 
ciety. While nearly all the members of 
this society are engaged in giving in- 
struction in technical schools, most of 
them are themselves graduates of tech- 
nical schools, and many of them are prac- 
tising engineers, in addition to their work 
at some technical school. This society has 
done and is now doing work of the great- 
est value. Its members realize, as prob- 
ably do few others, the difficulties met in 
laying out a satisfactory course of instruc- 
tion in any branch of applied science. 
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The Question of Time. 

One of the first to be met, and at the 
same time one of the most serious prob- 
lems is the proper distribution of time 
to the various subjects required. Prob- 
ably few engineers who have not at some 
time or other had to do with the planning 
of some branch of engineering instruc- 
tion realize how rigidly the limits are set, 
and that it is impossible to introduce a 
new subject without dropping an old one 
to set free the required time. To illus- 
trate this point: At nearly all of the 
technical schools a student is expected to 
spend from fifteen to twenty hours in the 
classroom every week. If outside prepara- 
tion is required he is expected to give two 
hours’ time to every hour in the class- 
room. In laboratory aud shop work about 
three hours are assumed to be equiva- 
lent to one This 
gives the student from forty-five to fifty- 
four hours per week actual work. The 
instructor is supposed to allot to the vari- 
ous subjects which must be covered by 
the student a suitable proportion of this 
tine. But it probably never happens that 
he gives to any one subject as much time 
ax he thinks that subject really should 


in the classroom. 


have. 


Four Crowded Years. 

It must not be thought that the usual 
four years given to engineering courses 
can be devoted entirely to instruction in 
purely technical subjects. The student 
is taken from high school and about half 
this time is required in laying the founda- 
tion for his technical studies. Through- 
out the entire four years there is a con- 
stant demand upon the head of the d. 
partment to allow more time, not only 
for the strictly technical subjects but for 
all the preparatory subjects. 

The head of a department can not add 
to the work as he desires, because any 
new work can only be given at the expense 
of other courses; and it is a difficult mat- 
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ter to decide on what part of the old 
course shall be omitted to make way for 
the new. 

For a number of years past certain 
prominent technical instructors have held 
that an engineering course should be pre- 


ceded by a general college course. This 
same idea was suggested at the recent 
meeting. While, in many ways, this would 
seem to offer the best solution, there is a 
very serious objection to it. Only re- 
cently certain gentlemen prominent in 
educational work stated that the four- 
year college course is too long, because 
the graduate does not get to work soon 
cnough—that three years should be 
ample, and the student should be at work 
by the time he is eighteen, instead of not 
until he is twenty-one or twenty-two, as 
is now usually the case. To add two post- 
graduate years to a four-year college 
course would keep the young engineer 
that much longer away from active work, 
and for that reason be undesirable. 


ELECTRIC TRUCKS. 

The cease with which electric motors 
may be controlled has been an important 
factor in bringing about the use of this 
means of driving machinery, in many in- 
stances, irrespective of the actual cost of 
the power thus employed. These same ad- 
vantages are appreciated by the builders 
of automobiles and power trucks, and as 
a result we find the electric truck growing 
in popularity where the conditions are 
such that there is no difficulty in keeping 
its battery charged. 


Electric Driving of Four Wheels. 


One of the advantages which has been 
made use of in building electric trucks is 
the ability to drive two wheels of the truck 


without the use of a differential gear. 
More recently this method of driving has 
been extended and there is to-day a large 
power truck being put out in which all 
four wheels are driven by independent 
motors. 

But the use of electricity has not stopped 
when all the running wheels are driven, 
for these large trucks are now equipped 
with a small motor for steering. This 
stecring motor, in addition to its use for 
this purpose, is also adapted to drive the 
windlass of the truck which is used for 
loading and unloading. Further, these 
large trucks are equipped with an auto- 
matie brake electrically controlled. These 
devices equip a truck as completely as a 
steamship. No manual work is required 
of the driver; all the latter is called upon 
to do is to direct the work of the truck. 
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A GROWING INDUSTRY. 

A statistical report issued by the 
Census Bureau of the United States 
shows the extent of the growth of the 
electric railway industry. There were in 
1902 in the United States 987 companies 
operating street and electric railways and 


controlling 22,577 miles of single track. 


Increase in Mileage and Passengers. 

The single-track mileage increased 
from 8,123 miles in 1890 to the figure 
given above in 1902, an increase of 
177.94 per cent. The number of fare 
passengers carried increased from 2,023,- 
010,202 in 1890 to 4,809,554,438 or 
137.74 per cent. 


states that the increase in the length of 


The report further 


track is confined entirely to the roads 
operated by electric power. 


What the Report Shows. 

An interesting fact is shown by these 
figures. The increase in mileage was con- 
siderably more than the increase in pas- 
sengers carried, and further, as the re- 
port shows, that the cost of construction 
increased 456.7 per cent. No doubt the 
great increase of cost of construction, as 
indicated by this figure, is due to the 
more substantial character of the work 
and the greater 


upon urban 


restrictions imposed 
well as the 
increase in the price of labor and ma- 
But it is well to call attention to 
the fact that while the cost of construc- 
tion increased over four and one-half 
times and the length of roads increased 
over one and three-quarters times, the 
increase in passengers carried was only 
a little more than one and one-third 
times. Either the early roads must have 
been quite profitable and the companies 
to-day are satisfied with a smaller profit, 
or a good number of these railways can 
hardly be considered profitable invest- 
ments. 


roads, as 


terial. 


Too Much Road Building. 

Electric railway construction is prob- 
ably the most active of all the industrial 
applications of electricity, and for this 
reason also, as well as the conditions indi- 
cated by the census figures, it would 
seem wise to make haste slowly in plan- 
While the 
greater number of these roads were neces- 


ning and building new lines. 
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sary and while there is still a crying need 
in certain localities for better transporta- 
tion facilities, many of the lines were 
merely speculations, built to be sold. 


AN ATTRACTIVE SCHEME. 

Some time since we took occasion to 
comment upon a scheme for an electro- 
magnetic railway which is being put for- 
ward in New York. Since then another 
glowing description has been published 
in a daily paper, from which we take the 
following new and interesting announce- 
ments. 

Two Important Principles. 

Since the train will be lifted from the 
rails by magnets suspended below the 
iron structure, and pulling upward, it is 
said that the expense of the iron structure 
will be only one-sixth of what would 
otherwise be required, the structure be 
ing relieved of the greater part of the 
weight. It has also been discovered by 
the inventor of this system that less power 
is required to magnetize his lifting mag- 
nets when they are in motion than when 
they are standing still, “because the first 
pole induces its pole and, sliding by, 
leaves it for the second pole coming up; 
therefore, as the magnet slides along, it 
has to induce but one pole, while if it 
remains stationary it needs enough charge 
to induce two poles at one time.” The 
unimportant fact, that is to say, unim- 
portant so far as this scheme is Con- 
cerned, that a north pole will induce in 


the iron opposite it a south pole which 
would tend to repel the following south 
pole, is not worthy of consideration by 
the inventor of this system. 


A Minor Improvement Suggested. 

The description referred to above is il- 
lustrated by a number of photographs of 
the model of the car and diawings of the 
proposed train. While not endorsing this 
scheme at all, we venture to suggest 
that the locomotive shown in one of the 
drawings—which, by the way, is to be 
equipped with a ten-horse-power motor 
and to make a speed of three hundred 
miles an hour—would give better results 
if magnets were placed above the iron- 


work, so that they would pull down, 10- 
stead of being placed below, as in this po- 
sition they will lift the —driving-wheels 
off the rail. 
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Practical Telephone Engineering—Il. 


FTER the general design of a tele- 


phone plant has been determined 
upon, including the location of the 
exchanges and the selection of the proper 
equipments for the same, the next prob- 
lems presented to the engineer are the 
design of the cable and subway systems, 


the location of the pole lines and the dis- 
tribution of subscribers’ wiring. 

In the following article we will take as 
an example the city illustrated in Fig. 4, 
showing the exchanges located at the 
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By William W. Handy. 


pose of distributing subscribers’ wires 
from the subway to the telephone is gen- 
erally allowed. In some cities, however, 
this method is not permitted, and in such 
cases it is necessary to provide some other 
means of distributing to subscribers. 

In place of the distributing poles it is 
common practice to install cable termi- 
nals either in the subway manholes in the 
streets or on the walls of buildings, and 
distribute the subscribers’ wiring from 
these terminals along the rear walls of 
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the object of using these large sizes being 
to decrease the cost of both the cable ant 
subway systems. In order to lay out th 
cable system properly it is necessary tc 
indicate in figures on a map of the city 
the number of prospective subscribers in 
each block, and then put in sufficient 
cables to not only distribute to these sub- 
scribers, but also to allow for a reason- 
able increase in their number. Some- 
times it is advisable in certain districts 
to instal] cables having as much as fifty 
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Fig. 4.—LayinG Out A TELEPHONE SYSTEM FOR A City wITH 9,500 SUBSCRIBERS. 


points a, b and c, these locations having 
been selected as described in the previous 
article on this subject. The exchange dis- 
tricts to be supplied from the respective 
exchanges a, b and c are enclosed by the 
dotted lines as shown. 

GENERAL DESIGN OF DISTRIBUTING 

SYSTEM. 

The subway system, being the most 
costly part of the outside construction, 
should be very carefully laid out. In all 
large cities there is a certain district in 
which the laws of the city require that 
only underground subway construction 
can be used, but the installation of dis- 
tributing poles in this district for the pur- 

[! The first article of this series by Mr. Handy ap 


peared in the ELECTRICAL Review for June 2, No. 
vol. xlii.—Eb. } 


buildings to the telephone instruments. 
This is an expensive style of construction, 
and is generally avoided if possible, and 
in the present example we will assume 
that the distribution in the subway dis- 
trict is made from distributing poles, ex- 
cept in the congested business district 
where the cables from the subway may be 
brought directly into certain buildings to 
a terminal, and the subscribers’ wires dis- 
tributed from this terminal to the tele- 
phone instruments. 

For the plant under consideration we 
will assume that the largest cables to be 
installed are 200-pair, the other sizes be- 
ing 175, 150, 125, 100, 75, and 25-pair. 
Modern practice tends toward the use of 
still larger cables, as high as 350-pair, 


per cent greater capacity than required 
at the time the cables are installed, and 
in other districts it is not necessary to 
allow for such a large increase. Gen- 
erally in the business district of a city a 
large cable capacity should be installed. 
To illustrate this, we will take for an ex- 
ample an office building or block with sev- 
eral office buildings in it, the number of 
subscribers being about 125. We could 
put in a 150-pair cable sufficiently large 
for the immediate requirements, but the 
number of subscribers is likely to increase 
in a year to, say, 175, and it would be 


_ necessary then to install a second cable of 


about seventy-five-pair capacity. These 
two cables, one having 125 pairs and the 
other seventy-five pairs, would cost more 
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than one 200-pair cable, and it would 
therefore be best to install a 200-pair 
cable at first. For this and other reasons 
all the cables leaving the main exchange 
should be 200-pair, the size of any cable 
decreasing until the last distributing ter- 
minal connected to the cable is reached. 
The branch cables to the terminals should 
be multiplied with each other, that is, 
some of the pairs of wires connected to 
one terminal should also be connected to 
several other terminals in the immediate 
vicinity, as subscribers connected to a cer- 
tain terminal may move, thus leaving a 
number of wires at the terminal out of 
use, which wires if they were multiplied 
to some other terminal could be used 
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to 200. A twenty-five-pair branch con- 
taining pairs twenty-five to fifty runs to 
terminal b, and these pairs are also mul- 
tiplied to terminal c by means of a fifty- 
pair branch containing pairs twenty-five 
to seventy-five. Thus pairs twenty-five 
to fifty are multiplied to three terminals, 
and may be used at either of them if not 
in use at the others. The other branch 
cables are as shown in the figure, and 
need no further explanation. There are 
a number of methods of multiple cable 
distribution, some of them quite compli- 
cated, but the above illustrates the matter 
quite clearly, and is a simple method and 
causes no complication either in the splic- 
ing or tracing out of circuits. 
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Fic. 5.—CONNECTING IN MULTIPLE THE BRANCH CABLES. 


again. This plan has been found very 
economical, as it decreases the chances of 
having a large part of the cable system 
out of use, and often avoids the necessity 
of installing additional cables. 

This system of connecting in multiple 
the branch cables is illustrated in Fig. 5. 
A 200-pair cable coming from the ex- 
change has eight branch cables of the 
sizes shown, these branch cables supply- 
ing the terminals a, b, c, d,e,f, g and h. 
A fifty-pair branch containing pairs one 
to fifty is spliced to the 200-pair cable 
and carried to the terminal a, from this 
splice a 175-pair cable containing pairs 
25 to 200 runs to the point i, and here 
the cable divides as shown into a 100-pair 
cable having pairs 25 to 125 and a 
seventy-five-pair cable having pairs 125 


Referring to Fig. 4, there are 3,650 
subscribers to be supplied from exchange 
a, and the subway and pole lines must 
be located so as to distribute to these sub- 
scribers in the most economical manner. 
We will assume that there are twenty- 
four 200-pair cables connected to ex- 
change a, all of these cables entering the 
subway from the exchange, and most of 
them distributing to subscribers from ter- 
minals located in buildings and from dis- 
tributing poles. A few of these cables, 
however, are to be carried through the 
subway to pole lines outside of the subway 
district, and are there to be connected to 
terminals and carried to the subscribers’ 
telephones by separate wires. From ex- 
change b there are, we will assume, twelve 
200-pair cables distributing to the sub- 
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scribers in this district. Most of the sub- 
scribers in district b are reached by pole 
lines, and the 200-pair should be split up 
into 100-pair or smaller where they are 
run on poles, as the larger cables make 
clumsy and rather costly construction due 
to their weight. From exchange c we 
will assume there are four 200-pair cables 
supplying subscribers in this district, 
most of these cables being supported on 
poles and they should therefore be divided 
up into smaller sizes. 

In addition to the cables for distribu- 
tion to subscribers, there should also be 
installed trunking cables approximately 
as follows: Between the two large ex- 
changes a and b there should be a trunk- 
ing cable capacity of about 200-pair, be- 
tween exchanges a and c, a trunking 
cable capacity of about 100-pair, and be- 
tween exchanges b and c, a trunking 
cable capacity of about fifty-pair. 

The subway system and pole lines 
finally selected for this plant, we will 
assume, are as shown in Fig. 4. All 
that part of the city included in the sub- 
way district is supplied directly from the 
conduit lines, the cables either running 
to distributing poles located as near the 
manholes as possible and not over 200 
feet from them, or to terminals located 
in buildings; the latter method being 
adopted for those streets in the congested 
business districts where there are a very 
large number of subscribers. From ter- 
minals located in buildings the wiring 
should be carried through the vaults of 
adjoining buildings to the subscribers lo- 
cated in the block where the terminals 
are placed. This makes a very satisfac- 
tory system of distribution, although, in 
some cases, the construction is expensive, 
and it often is necessary to furnish a 
free telephone for the privilege of dis- 
tributing wires through the vaults of 
certain buildings to other adjoining 
buildings. It will be noticed from Fig. 
4 that some of the subway lines are ex- 
tended outside of the subway district; 
two of these lines are those connecting 
the exchanges b and c with the main ex- 
change a, through which lines the trunk- 
ing cables are carried. It is always ad- 
visable to have these trunking cables 
underground, as they are very impor tant 
for the successful operation of the plant, 
and they should therefore be installed 
where they are not likely to be injured 
from external causes. There are also one 
or two other conduit lines extending be 
yond the subway district, and the reason 
for this is that the number of cables to 
be carried through them is quite large, 
these cables being too heavy to support 
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satisfactorily on single-pole lines. From 
a first glance at Fig. 4, it looks as if a 
conduit should be run along the street 
marked Ave. A, instead of two lines, on 
the streets east and west of it as shown. 
We will assume that the reason for this 
is that Ave. A is paved with asphalt, and 
the other streets with a paving sufficiently 
less costly than asphalt to warrant in- 
stalling two lines on these streets instead 
of one line on Ave. A. For reasons simi- 
lar to the above and also due to present 
subsurface construction, it is often nec- 
essary to install the conduit lines on 
streets which are not very well located for 
distribution. 

The pole lines, as shown, are laid out 
in as economical a manner as possible 
to reach the subscribers outside of the 
subway district. Very often in telephone 
plant construction the location of pole 
lines is one of the most difficult prob- 
lems encountered, due generally to the 
great number of pole lines already in- 
stalled on the streets. It is generally not 
advisable and often not permitted by 
cities to put up more than two pole lines 
on one street, and sometimes only one 
line is allowed. To overcome this, it is 
often necessary to either put in a con- 
duit line or to run two pole lines in alleys 
or streets adjoining the one selected as 
best adapted to distribution. 

In selecting the number of ducts for 
the conduit lines, ample provision must be 
made for increase of cable capacity, and 
also for the possibility of some of the 
ducts getting out of line or clogged up, 
and therefore unfit for use. For the 
plant under consideration we must in- 
stall a conduit entering exchange a, 
having a capacity sufficient for twenty- 
four 200-pair cables. This line should 
have about fifty ducts or more, the other 
smaller and branch lines a capacity in at 
least the same proportion of ducts to 
cables, and in very small lines having 
only one or two cables the ducts should 
be not less than four in number. The 
connections to distributing poles and 
buildings should generally be of three- 
inch wrought-iron pipe, or some suitable 
form of tubing, and if there is any chance 
of more than one cable being installed 
there should be two pipes and often more. 

In estimating on the above plant, we 
will assume the following: 


EXCHANGE EQUIPMENT. 


Three exchanges, one of 4,320 im- 
mediate and 6,000 ultimate capacity, one 
of 1,920 immediate and 2,880 ultimate 
capacity, and one of 720 immediate and 
1,120 ultimate capacity, making a total 
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immediate capacity of 6,960 lines and 
total ultimate capacity of 10,000 lines for 
5,900 subscribers. 


SUBWAY. 
Feet. 
Lineal feet of trench...... 45,000 
Duct feet of conduit...... 360,000 
Lateral connections from 
BUD WEP: bok dw uaua 15,000 
POLE LINES. 

Number of poles required.. 5,000 
DISTRIBUTING POLES. 
Number required.......... 300 
UNDERGROUND AND AERIAL CABLES. 

Feet. 
OAT ry oes op ion 90,000 
LPR a EASED EEA 16,000 
LOU DBI etc este odin daa 20,000 
DRONES 55562 apna EEA T 8,000 
OOS E io ioe a seo aic cuales bx 13,000 
TOPAT 2a eG nae ova 19,000 
21) 5 0 Pa ee a 29,000 
i ae ee ee 30,000 
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A Technical Institute for London. 

A number of the large business houses 
of London have offered to London, 
through Lord Rosebery, the means for 
providing higher technical education. 
The idea is to supply London with a 
technical college, after the lines of the 
world renowned polytechnic at Charlot- 
tenburg. It is not for teaching the ele- 
ments of this or that science; but after 
the foundation of a thorough education 
has been laid, the student can go there 
for the building up of the superstructure. 
The offer made by Lord Rosebery to the 
County Council is one of £300,000 
($1,500,000), one-third of this being sub- 
scribed by Messrs. Wernher, Beit & Com- 
pany. The County Council is asked to 
contribute £20,000 ($100,000) a year for 
the maintenance of the institute. Lord 
Rosebery has agreed to act as the first 
chairman of the trustees, but definite 
plans for the organization have not yet 
been drawn up. 

It has been suggested to organize this 
instıtute in connection with the Bessemer 
memorial scheme. At a meeting held tv 
consider the plans for the latter under- 
taking, the following statement was 
made; “The establishment of completely 
equipped metallurgical teaching and re- 
search works should form the first ob- 
ject of the memorial for which the prac- 
tical cooperation and financial aid of the 
industrial world are asked. The primary 
aim will be the thorough technical in- 
struction of mining and metallurgica! 
students. Metallurgical tests and re- 
search of all kinds for which facilities 
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are not available in Birmingham or Shef- 
field will be carried out at this works on 
a practical scale by engineers and others. 
In this way advanced students will be 
afforded opportunities for the acquire- 
ment of practical knowledge and for 
original research which it would be difi- 
cult to obtain in any other way. The 
second object of the memorial will be a 
system of grants in the form of scholar- 
ships for post-graduate courses in special- 
ized practical work in London and the 
great metallurgical centres.” 
= 
Suspended Electric Railway. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

In the tri-weekly New York Tribune 
of June 29 ult., is a picture of a “sus- 
pended railway in Germany,” that in 
principle is exactly the same as the “elec- 
tric air-line transportation,” beautifully 
illustrated in the ELECTRICAL REVIEW of 
January 4, 1890. 

You must be fully aware that this in- 
vention of mine has been encroached upon 
in a hundred different ways, both in this 
country and in foreign lands. But as it 


REPRODUCED FROM THE ELECTRICAL REVIEW 
OF JANUARY 4, 1890. 


was tendered in the cause of science, I 
can not be very serious with my com- 
plaints, still I must fall upon your ex- 
cellent journal to maintain my priority. 
G. P. Hacuensere, M. D. 
Austin, Tex., July 4, 1903. 


[The accompanying illustration has 
been reproduced from the ELECTRICAL 
Revrew of the above date. This drawing 
was made by R. F. Outcault from Dr. 
Hachenberg’s explanation of his idea. The 
suspended railway recently opened in 
Germany differs, of course, from the 
doctor’s scheme in a few essentials, but, 
as he says, the principle is the same. We 
are glad to support his priority, although 
we can not understand why the traveler 
burned his electric lamp in the daytime. 
This is probably the cause for the sur- 
prise of the farmer in the lower right- 
hand corner.—Eb. ] 
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ELECTRICAL CONDITIONS IN INDIA. 


BY ARTHUR C. HOBBLE. 


During recent years British engineers 
have been active in promulgating civil 
and mechanical engineering projects 
throughout India. In one way this is 
evidenced by the number of miles of rail- 
road which have been constructed and are 
at the present time in process of con- 
struction. Several universities and col- 
leges in India afford instruction in all 
the branches of engineering with the ex- 
ception of electrical engineering. This 
fact, in itself, is sufficient to demonstrate 
the lack of interest in electrical problems 
and causes the engineer who is lacking in 
knowledge of existing conditions in India 
to enquire why electrical engineering 
projects have not kept pace with other 
engineering enterprises ? 

There are general conditions which 
have in the past tended to discourage all 
engineering undertakings. These condi- 
tions have to a great extent been over- 
come, but not without much patience and 
perseverance on the part of those actively 
engaged in the execution of said under- 
takings. 

Before any public enterprise (whether 
it be engineering or otherwise), involv- 
ing a considerable sum of money, can be 
carried out plans must first be submitted 
to the home government for approval. It 
is extremely difficult for representatives 
of any foreign country other than Eng- 
land to engage in engineering or other 
enterprises in India without the payment 
of a heavy royalty. 

Three-fourths of the population of 
India consist of the poorer, uneducated 
class of natives who have little or no am- 
bition above their present state and who 
would interfere with, rather than pro- 
mote, new methods and enterprises. The 
strict adherence of the natives to caste 
relations has caused no little annoyance 
in past, but to a great extent this diffi- 
culty has been overcome by convincing 
them of the fallacy of some of their ideas. 

One of the most important factors to 
be considered under the general causes 
- tending to discourage many engineering 
projects is the low wage rate. Some 
might unknowingly consider this an ad- 
vantage, but it is well to remember that 
we have here to deal with unskilled labor. 
One white person can do as much work, 
and do it better, ordinarily, than several 
coolies. ‘The common native laborer or 
coolie receives four or five annas (eight 
or ten cents) per day. In many cases 
power must be very cheap and machinery 
very etficient to compete with this factor. 
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It is seldom that we find both of these 
conditions existing at the same time in 
any particular installation, but in such 
places as favor hydroelectric develop- 
ment of power both conditions may 
exist. 

During the last few years many fan 
motors and “punkah pulling” motors have 
been imported from England and Amer- 
ica, and there continues an increasing 
demand for the same. This seems at first 
strange in face of the fact that a native 
may be employed to pull a punkah all 
day for a trifling sum much less than the 
cost of power to operate the motors. The 
old Indian resident, however, smilingly 
tells us that “Swibo” goes to sleep during 
the night, or whenever he gets a chance, 
allowing his master to swelter while the 
electric motor runs keeping him cool as 
long as there is power to operate it. 
Here, then, we have a case in which the 
high efficiency of the motor more than 
offsets the low cost of man power. 

There are specific conditions, however, 
tending to discourage electrical develop- 
ment. These conditions have been amelio- 
rated somewhat, but only during the last 
three or four years, to any noticeable ex- 
tent. As was stated in the beginning, 
there has been evident a lack of interest 
along electrical lines. Students have not 
had the opportunity of studying electrical 
engineering, because the colleges of India 
have offered no such course of training— 
and why ?—simply because there has been 
no demand for electrical engineers on ac- 
count of the slow development, or, we 
might say, non-development, of electrical 
projects, It is good to be ¿ble to state, 
however, that the University of Madras 
is contemplating the addition of such a 
course during the coming year. 

It is only within recent years that long- 
distance power transmission at high volt- 
ages has been undertaken by leading 
nations. Hence it is not surprising that 
India has been slow to launch forth into 
this comparatively new departure of elec- 
trical engineering, even though the coun- 
try possesses natural resources favoring 
such development. No doubt engineers 
have been aware of these resources favor- 
ing hydroelectric development, but more 
than mere capital and means for the 
utilization of such power was needing in 
the face of the discouraging conditions 
to be overcome. 

In July, 1902, was completed the 
largest hydroelectric installation in the 
British Empire. The entire project, 
owned and controlled by the Mysore Gov- 
ernment, is known as the “Cauvery Power 
Scheme.” The General Electric Com- 
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pany, of America, was awarded the con- 
tract for the installation of the plant and 
assumed responsibility for the successful 
operation of the same until March 15, 
1903, when it was turned over to the 
Mysore Government. The generating sta- 
tion is located at Sivasamudram, Mysore 
Province, where the Cauvery River af- 
fords a fall of some 400 feet. About 
5.000 horse-power is transmitted at 30,- 
000 volts over a distance of ninety-two 
miles to the Kolar gold fields, where it 
is utilized among the several mines for 
operating motor-driven air compressors, 
stone crushers, hoists and stamping mills. 
So successful has been the operation of 
this entire installation that the gold 
mines are demanding double the amount 
of power which the plant now affords. 
During the coming year this demand is 
to be complied with as the output of the 
generating station at Sivasamudram is 
to be almost doubled. It is unfortunate 
that the minimum flow of the Cauvery 
River during the extreme dry season of 
the year makes available only about 12,- 
000 horse-power. The successful develop- 
ment of the Cauvery Power Scheme has 
awakened great interest throughout 
India and has opened the way for future 
developments along this line. In fact, 
several like projects are already being 
considered in other parts of the country. 
The engineers and all concerned in carry- 
ing out the Cauvery Power Scheme de- 
serve much credit not only for the suc- 
cess which has attended their efforts in 
the face of discouragements, but because 
they have paved the way for greater de- 
velopments in this line and have placed 
confidence in the place of scepticism. | 
The cost of distribution of electric 
light and power in the large cities has 
prohibited the installation of large cen- 
tral power stations in most cases, and 
small isolated plants are being installed 
for lighting many public buildings and 
private residences. A few of the large 
cities possess cotton mills which could 
no doubt employ electric drive with a 
saving in cost over present methods. 
However, there is another factor which 
must be considered especially when steam 
is the source of motive power. ‘Though 
the coal mines of India can supply that 
product at approximately $7 per ton, : 
must be rememrbered that the coal © 
India possesses but about sixty per se 
of the calorific value of coal importe 
from England. Considering this, a 
gether with the cost of transportation . 
machinery from England or America, 
is not surpHsing that manufacturi 
concerns are slow in equipping their e8- 
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tablishments with the latest and most ap- 


proved methods. 

Owing to the great variation of rainfall 
in different sections of India, the power. 
which any river may be capable of sup- 
plving during different seasons of the 
year, may vary from several thousand to 
several hundred thousand horse-power. 
A good example of this is the Cauvery 
River which furnishes the power for the 
generating station at Sivasamudram. 
During the extreme dry season of the 
vear, about April or May, the river is 
capable of supplying in the neighborhood 
of 12,000 horse-power. During the rainy 
season, however, it may be capable of sup- 
plying 200,000 or 300,000 horse-power 
at times. The annual rainfall in India 
varies from about twenty-five inches in 
some sections to 200 inches in others. This 
great variation necessitates careful meas- 
urements and conservative calculations of 
available water power before considering 
seriously any hydroelectric project. 

After a careful résumé of all condi- 
tions affecting electrical development in 
India, it may be safely stated, in conclu- 
sion, that the outlook is none but favor- 
able for hydroelectric projects. The 
problem in most cases is not the lack of 
natural resources, but the lack of indus- 
tries in the proper plaee to utilize the 
power. There is an increasing demand 
for small apparatus for isolated plants. 
and the invincible fan motor is findine 
its way in inereasing numbers to India’s 
tropical shores. 
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The German Government has erected a 
new lighthouse on the island of Heligo- 
land, which will supplant the old petro- 
leum lamp that has long directed the com- 
merce at the mouth of the Elbe. It is 
claimed for this light that it is one of 
the most powerful in operation. The dis- 
tinguishing feature is the return that has 
been made to the old form of parabolic 
reflector, with a powerful illuminant in 
the focus, in place of the Fresnel lenses 
and prisms. The mirror in this case is of 
glass, seventy-five centimetres in diam- 
eter, and silvered at the back. An arc 
light with a current of thirty-four am- 
peres is the illuminant. The positive pole 
of the carbon is so near the focus that it is 
estimated that the beam is not. more than 
two degrees in diameter, and its candle- 
power is quoted as 30,000,000. No pro- 
tection against weather is provided in 
front of the light, and it is asserted that 
none is needed. Three similar mirrors 
and lamps are mounted in one plane 
round an axis, and the whole revolves four 
times in a minute, so that a flash is given 
every five seconds. A fourth mirror and 
lamp are provided in case of necessity, 
which will turn three times as rapidly, 
but it is not proposed to use this except 
in case of emergency. The duration of 
the flash js only one-tenth of a second.— 
Nature, 
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IMPROVEMENTS IN ELECTRIC TRACK 
WELDING. 


BY GEORGE E. WALSH. 


During the past year a number of im- 
provements have been made in electrical 
track welding which, in view of the costly 
extension of railroad lines contemplated 
and the relaying of old tracks with new 
rails, is of the utmost importance. By 
the old method of track welding the num- 
ber of breakages of rails was quite 
formidable in the course of a vear; but 
with the modern improved electric weld- 
ing system not one in a thousand of the 
joints shows breakage or loosening. The 
only weakness in the modern system was 
found at the bolt or bond-holes bevond 
the bars, and this has been remedied now 
by making the weld longer to cover the 
holes. The result of this has been that 
continuous rail joints are made which 
are as strong as the rail itself in any other 
part of its entire length. 

The electrical machinery for modern 
rail welding is almost perfect in its equip- 
ment and operation, but the operator 
must be a skilled workman who in the 
last analysis must determine the success 
of the job. The track welder is mounted 
on a small trolley car of special type 
which carries with it a complete outfit of 
all things necessary for work. With this 
trolley car made to adjust itself to a 
track of anv gauge, the work ean pro- 
ceed anywhere with equal facility. Either 
the welding of new rails or the repairing 
of old joints can be effected with prompt- 
ness by one of these trolley car equip- 
ments, 

The first step in the process is to re- 
move all dust, grit, grease and rust from 
the joints by means of the sand blast. 
The trolley car carries a strong sand 
blast, which is operated by the motor. 
The blast is driven by an air compressor, 
which receives its power from a storage 
tank mounted on the car. The electric 
motor operates the compressor, and fills 
the storage tank. There is a good size 
sand bin and a mixer operated by electric 
power, and when in use the blast of air 
carries the fine sand against the surface 
of the rail joints under continuous press- 
ure. The cleansing of the joints by the 
sand blast, whether they are new ones or 
old ones being repaired, must be carefully 
attended to, for in the early welding proc- 
esses less attention was given to this part 
of the work, and the joints were always 
breaking. A hose and nozzle carry the 
blast of sand to the rails and quickly re- 
move all foreign substances. 

When the rails are cleaned they are 
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brought up to a perfect level by measure- 
ment, so that the joint will prove con- 
tinuous and perfect. The rails before- 
hand are supposed to be made perfectiy 
level on the graded street. The welding 
machinery is carried forward of the car 
on a crane which enables the jaws to 
move far enough out to grip the rails 
firmly. The crane is wide enough to sus- 
pend double jaws so that the wedding 
can proceed on the two rails at the same 
time. The operation of the crane, which 
controls the jaws of the welder, is worked 
from inside of the car by means of a shaft 
and friction clutches. The shaft of this 
crane is run continuously during the 
process of welding by a five-horse-power 
motor. 

During the process of welding the 
transformer and faces of the rails must 
be kept cool, and a circulation of water 
kept up over them by means of a small 
rotary pump which is operated by the 
same motor. Ingenious devices have 
been made to cool this water as rapidly 
as possible after it has come in contact 
with the hot rails. It passes from the 
hot rails to an outer portion of the tank, 
which winds around to a false bottom 
through which air is forced by powerful 
blowers. This forced air tends to cool 
the water rapidly as it passes around the 
tank, and by the time it reaches the tank 
again it is almost as cool as in the first 
place. Jt can then be used over again, 
and passes through the old process of 
heating and cooling. 

When the rails to be joined are gripped 
into the Jaws of the transformer, the flat- 
rolled steel bars are put in position. 
These bars of steel have at either end 
slight projections which are to conneet 
with the web of the rail. When the bars 
are in position across the joint, the jaws 
of the welder are swung into position and 
made to grip them firmly. This process 
is quickly done, for the bars of steel are 
fitted beforehand, and a workman can 
soon place them where needed. The cur- 
rent is then turned on, and it flows 
through the bars to the rail web. 

The welding is done by an alternating- 
current transformer, with primary wind- 
ings of two coils in parallel, of forty 
turns each. The jaws are held in posi- 
tion on either side by large levers, and a 
hydraulic jack connects these levers to- 
gether about two-thirds of the way up. 
The necessary pressure is obtained in this 
way to draw the rails together and force 
the bars of steel firmly against the rails. 
This pressure can be regulated from a 
few tons to thirty-five tons and more. 

It has been found that the welding of 
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he joints is increased by alternating the 
pressure, and it is a prime necessity that 
his change in the power of the jaws 
shall be regulated casily. The pressure 
s alternated frequently by the operator 
antil finally it is brought up to the weld- 
ng point when the union is made com- 
plete. At this critical moment the cur- 
rent is cut off and the full welding press- 
ure put on the rails. The pressure is 
held until the heat of the rails has been 
rreatly reduced. This final pressure at 
the welding point requires careful 
manipulation, for if the operator does not 
understand the relative importance of 
vreat pressure and great heat applied at 
the critical moment the joint will not 
prove a good one. The strength of the 
weld has been found to be increased very 
materially hy holding the pressure for 
an indefinite time. The ends of the 
joint require this heavy pressure after 
the weld more than the centre sides, and 
the Jaws are made to bring the weight on 
the ends. When the bars of steel are in 
an expanded condition the ends should 
be welded, and consequently the improved 
method makes the centre weld first, and 
then without stopping to let it cool under 
pressure the ends are quickly welded. As 
a result of this method the greatest 
elongation of the bars is obtained, and as 
they cool off and shrink the joints are 
pulled closely together. The result is a 
tight and strong joint. Good workmen 
van, In fact, make a joint that shows no 
opening at all, and the rail appears, to 
ull practical purposes, one continuous, 
unbroken length. 

When the rails are thus joined in a 
light weld they are as strong as the ordi- 
nary rail, and it requires a good deal of 
1 strain to weaken the joints. The grind- 
ing off of the heads to make the surface 
perfectly smooth and continuous com- 
pletes the process. A good many joints re- 
juire very little grinding to complete th» 
job when new welds are being put to- 
rether for the first time, but in repair 
work this is quite otherwise. Then the 
two rails are not always equal in height 
and breadth. In welding old rails one is 
very apt to be higher than the other at 
the joint, and grinding is necessary to 
bring them down to the exact level. 
Inequalities in the surfaces of the rails at 
the joints make hard riding, and cause 
more trouble to the cars and springs than 
anything else. The grinder is generally 
made of an emery wheel mounted on a 
carriage and separate from the trolley 
car, It receives its power from the 
motor on the trolley, however, by means 
of a swing frame. 
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It requires from two to three minutes 
to complete a weld, or rather the current 
is turned on for that length of time tu 
complete the most important stage of the 
process. In this time a voltage of about 
500 and 225 amperes is consumed. The 
total current used in the operating plant 
is from 20,000 to 30,000 amperes, but the 
regulating apparatus maintains a con- 
stant voltage of about 300 regardless of 
everything else. 

The advance in street rail welding has 
been so marked that it has become neces- 
sary to all well regulated roads. Modern 
passenger traffic demands rails with their 
joints welded so that there will be uo 
jolting in crossing from one to another. 
Moreover, operating expenses have indi- 
cated that there is economy in welding 
rails in the end. The saving on the cars 
and rolling stock is so great when used 
on perfectly smooth, uniform rail sur- 
faces that few companies would to-day 
consent to return to the old system of 
loosely joined rails, with here and there 
wide spaces between, and with the ever- 
present danger of accidents by pieces of 
the rails slivering off. Under the pres- 
ent system such accidents are mechanical 
impossibilities. The weld is so complece 
and firm that there is no possible chance 
of a splinter being started at any of the 
joints. 

Ser Kee š 

K. Mey has made some observations of 
the cathode and anode falls of potential 
near the surface of electrodes consisting 
of potassium or sodium. When the gas is 
nitrogen, the nitrides NH, and NNa 
are produced and when it is hydrogen 
there is a probable formation of KH and 
NaH. The absorption of nitrogen takes 
place chiefly at the cathode. The forma- 
tion of the compounds mentioned pro- 
vides an excellent means of separating the 
rarer gases, such as helium and argon, 
from the commoner ones. It is best to 
employ a cathode made of sodium-potas- 
sium alloy for the purpose. In helium, 
the anode drop of such an alloy is high, 
and thus confirms Skinner’s supposition, 
that metals of low cathode drop have a 
high anode drop. In helium also, the 
alkali metals show the smallest known 
cathode drops, being thirty volts for 
sodium, sixty-nine for potassium and 78.5 
for the alloy. This may have some con- 
nection with the photoelectric power of 
the same metals. The series of metals 
arranged according to their cathode fall 
is the same in every gas, and is identical 
with the Volta series, or the series of 
densities, or the series of affinities for 
oxygen. 
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Sterilization of Water by Ozone. 

In La Review Technique, Dr. E. Im- 
beaux describes several methods of apply- 
ing ozone to the sterilization of water. A 
short account is given of the discovery of 
this substance and experiments upon its 
oxidizing and sterilizing properties. Early 
tests were made by Siemens, Froehlich and 
Tyndall. The latter exhibited his appa- 
ratus at Brussels in 1997, when the Bel- 
gian Government experimented with it. 
Marmier and Abraham have been devel- 
oping an apparatus for making ozone 
since 1895. The present form consists of 
a closed chamber containing two cast-iron 
plates. These are placed parallel, and the 
opposing faces are covered by two glass 
plates. Air enters the chamber from one 
end and passes between the two glass 
plates and out through a pipe carried 
through the centre of one plate. The two 
iron plates are connected to the secondary 
of a transformer supplying 40,000 volts. 
In parallel with the plates, but not with- 
in the chamber, is a spark-gap which lim- 
its the applied voltage so as to prevent 
arcing between the plates. This gap also 
sets up oscillations in the circuit, which 
are said to be beneficial in producing 
ozone. The brush discharges take place 
around the glass plates, and thus act 
upon the air in its passage through the 
chamber. Another apparatus has been 
developed by Otto in France. He has 
found that the brush discharge is most 
effective when in producing ozone the 
potential approaches the sparking point, 
and his apparatus is designed to use 
high potentials, but to prevent con- 
tinuous arcing, which would form nitric 
acid. The apparatus consists of an 
iron chamber, in which is a shaft 
fitted with iron dises. A portion of the 
rim of each of the discs is cut out, the 
breaks being arranged in a spiral when 
the dises are on the shaft. The wall of 
the chamber is cut away parallel to the 
shaft at one point to form a duct. When 
in operation one end of the high-poten- 
tial circuit is connected to the shaft 
which revolves and the other to the cham- 
ber. The brush discharge takes place 
between them. If an are jumps from 
any dise to the case it is broken as soon 
as the break in the disc comes opposite 
the duct in the chamber. Air is drawn 
in at one end of the chamber and passes 
out at the other. The Siemens & Halske 
apparatus consists of a closed chamber 
containing cylindrical concentric elec- 
trodes. This apparatus has already been 
described in the ELECTRICAL Review of 
December 27, 1902. In all of these sys- 
tems the water to be treated is passed 
down through a vertical tower, and in its 
passage is brought into contact with the 
ozonized alr, 
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A Three-Phase Power Transmission Plant 


HE use of high-tension alternating- 
current motors directly from the 
power transmission circuits is not 

a common practice, but a number of im- 
portant plants have been installed which 
employ motors of large size in this way, 
the power being used in manufacturing 
plants and also in substations where the 
current is converted from alternating to 
continuous for use with storage battery, 
three-wire distribution. 

One of the most interesting plants of 
this character is that in Allgeau, the cur- 
rent being generated at central power sta- 
tions at d’Au and Thalerschachen, and 
supplying light and power to a number of 
villages between Wangen and Leutkirch, 
a distance of nearly fifty kilometres. The 
high-tension synchronous motors are used 
in various factories, and also in the sub- 
stations, driving generators of the direct- 
current type, as motor-generator sets for 
charging storage battery plants which 
supply current for both light and small 
motors in the neighborhood of the sub- 
station. This transmission system was 
installed by the Machinenfabrik Oerlikon, 
of Oerlikon, near Zurich, Switzerland. 

The necessary water power is obtained 
from the river Argen, the plant at d’Au 
being fifteen kilometres from Wangen and 
two and one-half kilometres from the 
power station at Thalerschachen, which 
is also supplied from the river Argen 
through an aqueduct and canal, with 
water under a head of seven metres, the 
penstocks having a capacity of 3,000 
litres per second. 

The interior of the generator and 
switchboard room at the Thalerschachen 
power-house is seen in Fig. 1, illustrating 
the method of power transmission from 
the turbines to the generators. 

The power station at d’Au is supplied 
with water from the same source, under 
a head of 9.9 metres, the capacity being 
3,400 litres per second. 

The interior of the generator room of 
the d’Au power-house may be seen in 
Fig. 2. 

The Thalerschachen central station 
has a floor space of eighty square metres 
and is supplied with a Jouval turbine 
constructed by the firm of Escher, Wyss 
& Company. This turbine has a capacity 
of 210 effective horse-power, 3,000 litres 
of water per second being used under an 
available head of seven metres. The tur- 
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By Frank C. Perkins. 


bine operates the high-pressure generators 
by means of belt transmission. 

The Oerlikon three-phase generators 
installed in this power-house have each 
a capacity of 100 horse-power and are 
operated at a speed of 500 revolutions per 
minute. The three-phase current gener- 
ated has a frequency of fifty periods per 
second, and has a potential of 5,000 volts. 
The armature of this machine consists of 
eighteen coils, twelve of which have 11414 
turns, and the remaining coils 115 turns 
of copper wire, one and one-third milli- 
metres in cross-section. These windings 
are arranged on the coils in five layers. 
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lated either by hand or automatic regu- 
lators. These turbines each has a capac- 
ity of 168 horse-power under a speed of 
175 revolutions per minute. The flow 
of water is 1.7 cubic metres under an 
effective head of 9.9 metres. 

The generators of this plant are also 
operated from the turbine by a belt trans- 
mission. The pulleys have a diameter of 
800 millimetres and a width of 500 milli- 
metres. These Oerlikon dynamos are of 
the three-phase type, supplying an alter- 
nating current of 5,000 volts, the fre- 
quency being fifty periods per second and 
the speed 500 revolutions per minute. 


Fic. 1.—INTERIOR OF PowER-HouseE at THALERSCHACHEN. 


It will be noticed that the exciting 
generators are bipolar machines, directly 
connected to the shafts of the alternators. 

The switchboard noted in the accom- 
panying figure in this power station is 
supplied with the usual voltmeters, am- 
meters, synchronizing lamps and trans- 
formers. In addition to the transformers 
for the measuring instruments a one-kilo- 
watt converter is used for supplying 
lights to the power stations. The switch- 
board is exactly similar to that in the 
second power plant at d’Au. 

The turbines in the d’Au station con- 
sist of two wheels of the Francis type 
constructed by the firm of J. M. Voith, 
of Heidenheim. The turbines are in- 
stalled five metres above the tail-race so 
that one-half of the head is utilized by 
the draft tube. The turbines are regu- 


The revolving core has a diameter of 
1,050 millimetres, the armature’s internal 
diameter being 1,055 millimetres. The 
armature winding consists of two sets of 
eignteen coils, each having fifty-four 
turns of copper wire 2.4/2.9 millimetres 
in section. These windings are arranged 
in five layers. The field coil consists of 
483 turns of copper wire 5.0/5.6 milli- 
metres in section arranged in twenty- 
three layers of twenty-one turns each. 
The dynamos for exciting the field of 
these alternators are directly coupled to 
the generator shafts, as seen in the illus- 
tration, bipolar machines being used of 
somewhat different construction from 
those at the Thalerschachen power plant. 

The high-tension power transmission 
lines from the central power station at 
d’Au consist of fifteen conductors each 


Sh 


ving a diameter of 3.5 millimetres and 
total length of 48.3 kilometres. The 
tal length of conductors used is 290 
lometres with a weight of 24,685 kilo- 
ammes. ‘The total number of poles 
ed is 1,000, those between the power 
ations and Wangen being from fifty to 
xty metres apart and those between 
Au and Isny and Leutkirch from forty 
forty-five metres apart. The poles are 
velve metres long and set 1.8 metres in 
e ground, the latter portion being im- 
‘egnated with mercury sublimate. There 
re two transmission lines of six con- 
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substation at Wangen, which is six metres 
long, 9.5 metres wide and three metres 
high, there are several rooms, including 
repair shop, switchboard, storage battery 
plant and motor-generator rooms. 

It will be noted that the motor-gen- 
erator room, scen in Fig. 3, is quite 
artistically decorated. The machine con- 
sists of a sixty-horse-power high-tension 
synchronous motor of the Oerlikon type 
directly coupled to two thirty-horse-power 
direct-current machines, all three ma- 
chines being carefully insulated from 
each other by flexible insulated couplings 
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Both of the direct-current machines 
are of the shunt-wound type, supplying 
a current of 125 volts at the normal speed 
of 100 revolutions per minute. The arma- 
ture core is 316 millimetres in diameter 
and 250 millimetres wide, and has eighty- 
one slots or grooves measuring 6 by 21 
millimetres. Each groove has two con- 
ductors of two wires each in parallel 4 
by 4.6 millimetres in cross-section. The 
commutator is insulated with mica of 
six millimetres thickness between each of 
the eighty-one commutator bars. The 
field magnet cores are 324 millimetres in 


luctors from the power station at d’Au 
nd Thalerschachen to Wangen, one of 
vhich operates a 100-horse-power high- 
ension 5,000-volt synchronous motor in 
he Cellulosefabrik and a forty-two-horse- 
ower high-tension motor in the Papier- 
‘abrik at Wangen; and the other line 
supplies current to the high-tension mo- 
‘or of the motor-generator set in the 
ransformer substation at Wangen, seen 
n the accompanying illustration, Fig. 
3. A second transmission line of three 
,onductors supplics current to the substa- 
ion at Isny, and a third line is installed 
to the substation at Leutkirch. In the 
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and also from the foundation by porce- 
lain supports. 

The synchronous motor operates at 
1,000 revolutions per minute, the fre 
quency being fifty cycles per second and 
the potential 5,000 volts. The motor 
armature has nine coils embedded in 
eighteen slots or grooves. Each of these 
coils consists of 131 turns of copper con- 
ductor 1.6 by 2.2 millimetres in cross- 
section. 

Both of the armature windings are 
connected in series. The exciting coil 
has 1,700 turns of copper conductor 
measuring 2.2 by 2.6 millimetres, 


diameter, and each of the four coils con- 
sists of 850 turns of copper conductor 
2 by 2.4 millimetres. The switchboard 
noted in the background controls the 
motor-generator set as well as the storage 
battery plant which is located in the ad- 
joining room. The battery installation 
consists of two sets of sixty-four cells 
each. The capacity of this accumulator 
outfit is 540 ampere-hours at a discharge 
rate of 180 amperes, supplying current 
to the lighting distribution circuits which 
are operated on the three-wire system. 
The substation at Isny is (7.8 metres 
long, 6.6 metres Wide and! 33 metres 
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high, and is similarly equipped to that 
at Wangen just described. The storage 
battery plant at Isny consists of seventy 
cells of a capacity of 750 ampere-hours, 
the maximum discharge rate being 252 
amperes. 

The substation plant at Leutkirch is 
8.7 metres long, 6.75 metres wide and 
3.55 metres high, and is equipped with a 
motor-generator set similar to that at 
Wangen, and has the same number of 
cells and capacity of storage battery plant. 

The construction of the high-tension 
motors used at the paper factory and the 


cellulose factory at Wangen may be of in- 
terest. The former has a capacity of 
forty-two horse-power and the latter 100 
horse-power, and they receive their cur- 
rent from the three-phase 5,000-volt line 
from the power station at d’Au, about 
fifteen kilometres away. They are syn- 
chronous motors of the Oerlikon type, the 
forty-two-horse-power machine having a 
speed of 750 revolutions per minute. The 
armature winding of this motor consists 
of twelve coils of copper conductor; each 
of a cross-section 1.4/2 millimetres, 130 
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turns being used on each coil. The ex- 
citation coil has 780 turns of copper con- 
ductor 3.3 by 3.8 millimetres in section. 

For lighting the various villages at a 
distance from the substation step-down 
transformers of the three-phase type are 
employed, ranging from two kilowatts to 
ten kilowatts in capacity. The lighting 
circuits near the substations are operated 
on the three-wire system from the stor- 
age battery plants. The private lighting 
includes several thousand lamps of five, 
ten and sixteen candle-power each, while 
the public lighting utilizes incandescent 
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Shipments of Rubber from Para. 

Under date of June 6, 1903, Consu 
K. K. Kennedy says: “The shipments 0 
rubber from the Amazon Valley durin 
the month of May just passed amountec 
to 2,070 tons, as against 2,083 tons foi 
the same month in 1902. The total ex 
port of rubber for this season—July 1 
1902, to May 31, 1903—is 28,110 tons, 
as against 28,738 tons for the correspond- 
ing period of the previous season, It does 
not appear likely that the business of 
this closing month of the season will 
materially change the relative bearing of 
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Fie, 3.—TRANSFORMER SUBSTATION AT WANGEN. 


lamps of twenty-fiva candle-power and 
numerous are lamps at Wangen, Isny and 
Leutkirch. 

On the low-tension circuits there are 
fifty-two motors in operation ranging in 
size from one-eighth horse-power to fifty 
horse-power, and the cost for power varies 
from 300 marks per year for motors of 
one-eighth to three-fourths horse-power 
to 200 marks and 150 marks per horse- 
power per year for motors of one to ten 
horse-power and ten to fifty horse-power, 
respectively. 


these figures. The crop shortage this 
year, as compared with the year of 1901-2, 
will therefore be only about two per cent, 
instead of five per cent as estimated 
January 1.” 


ee SEEEN 
Whenever electricity is used in con- 
nection with cyaniding there is a larger 
expenditure of chemicals, and the base 
metals are dissolved to a much greater ex- 
tent along with the gold and silver. How- 
ever, when electric current is employed, a 
weaker cyanide solution may be employed, 
as its action is increased by the current, 
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PROPER QUALIFICATIONS OF ELEC- 
TRICAL ENGINEERING SCHOOL 
GRADUATES FROM THE MANUFAC- 
TURER’S STANDPOINT.: 


BY L. A. OSBORNE. 


Any discussion having for its subject 
the educational needs of a student of en- 
gineering must necessarily be limited to 
the particular requirements to be met. It 
is therefore proper to state in the begin- 
ning that the writer has in mind the re- 
quirements of a particular industry and 
his views are therefore controlled by the 
environment with which he is most 
familiar. 

It is probable that the majority of 
young men who enter upon a course of 
engineering in one of our technical 
schools rarely have expectations of devot- 
ing their energies to engineering pure 
and simple. My experience has shown 
that the average young engineer rather 
expects that his preliminary training and 
education will be of assistance to him in 
obtaining a foothold with the commercial 
side of industries which are based upon 
engineering practice. It is not obvious, 
in seeking for reasons for this attitude, 
whether our engineering courses are based 
upon the assumption that the industrial 
world requires business men with a tech- 
nical training or whether the supposedly 
larger emoluments which come to men of 
affairs rather than to specialists and de- 
signers has its effect in diverting the ener- 
gies of young men after they have de- 
parted from the influences which sur- 
round them in their academic career, but 
T believe that the latter is the determin- 
ing factor. However that may be, my ex- 
perience is that of all the technical grad- 
uates who obtain employment with the 
industry with which I am connected, not 
more than one in ten is fitted either by 
temperament or education to take up with 
success the work of pure engineering. 

Temperament undoubtedly has a great 
deal to do with it, and the tendencies of 
modern industries to demand technical 
training of men in its commercial de- 
partments undoubtedly have the effect of 
inviting men to take the technical courses, 
where if there was not that incentive they 
would have devoted themselves to some 
other line of activity. There is therefore 
graduated every year a large body of men 
who are added to the engineering profes- 
sion but who are not properly fitted to 
deal with engineering questions broadly. 

On the other hand, the courses which 


these men have followed have generally 
a a 
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not pretended or considered any other 
probability but that they are to become 
engineers pure and simple. There have 
consequently been turned out a body of 
men who are by inclination not prepared 
to follow the so-called drudgery of the 
profession. At the same time they have 
been given little instruction or special 
preparation for the lines of work into 
which they will obviously drift. 

I can not but believe that the majority 
of men before they have completed a four 
years’ course in college have given some 
indication to the faculty of their ulti- 
mate tendencies. It seems, therefore, as 
if it were desirable either to differentiate 
between these two classes of men, with 
the result that each would be better pre- 
pared for the work which they will ulti- 
mately be called upon to do in the world’s 
activities, or better still to broaden out 
the courses in certain particulars to the 
end that the whole body of engineers will 
enter upon their work with a fuller com- 
prehension of its duties and its oppor- 
tunities, 

I am quite aware that financial and 
physical limitations will always render 
the attainment of an ideal at the best 
only an approximation. I know from 
personal contact with many of our edu- 
eators that they are fully awake to the 
growing demands of the profession, and 
that generally the most earnest ef- 
forts are being made to meet these 
ever-increasing requirements. My re- 
marks should therefore be taken in the 
spirit in which they are given, that is, 
not in criticism of existing methods, but 
as an endeavor to point out conditions 
which might be considered as desirable 
to work toward. 

In considering whether the training of 
the modern engineer is adapted to the 
demands which will be made upon him 
later on, we should bear in mind certain 
latter-day tendencies which have largely 
come about through engineering practice. 

There was a time in the history of 
manufacturing when its activities were 
directed largely by men who had grown 
up from apprentices in the shops and 
who were primarily machinists and work- 
men. The work of modern engineering 
has resulted in the development of enor- 
mous industries which require skill, intel- 
ligence and knowledge and a high order 
of administrative ability, which was en- 
tirely unnecessary in the days of small 
shops and limited organizations. It has 
followed that the problems incident to 
this great industrial development have 
been more than the limited education and 
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intelligence of the old-time shop super- 
intendent could cope with. 

The inventions and discoveries which 
have revised modern industrial practice 
have been made by comparatively few 
men. The activities which have been con- 
sequent upon these inventions and dis- 
coveries require an army of trained men 
to supervise and direct them. It is in 
this field that the average engineer can 
hope to find an outlet for his best talents. 
I am not now speaking of the few men 
who by temperament and by making the 
best use of the opportunities offered in 
the technical schools will ultimately de- 
velop into world-recognized engineers, 
but of that great body of men trained in 
engineering, who must look to the more 
general fields for a proper environment 
in which to exercise their abilities. 

In this short paper it is not my inten- 
tion to do more than to point out sug- 
gestive thoughts, hoping that the discus- 
sion, which is always more important 
than the paper itself, will bring forth the 
opinions of our members on this ques- 
tion, and will do much to aid us in de- 
fining our views upon the subject. 

Considering the field of manufactur- 
ing it is my experience that not one in a 
hundred engineering graduates ever looks 
to that as holding forth anything at- 
tractive as a scene of his future labors. 
Manufacturing today in any industry 
is a proper field for an engineer. It is 
unnecessary for me to set forth the count- 
less opportunities which any mant- 
facturing concern, be it great or small, 
offers for the exercise of engineering 
judgment, 

It is true that our technical schools de- 
vote a certain portion of their time to 
“shop work,” and endeavor to give to the 
enginecring student a certain facility 1 
the manipulation of tools, both hand and 
machine; but it is very rare that the 
school makes any serious attempt to take 
up those larger questions of the adapta- 
tion of tools to special purposes or B1Ve 
instruction in general in the principles 
which underlie the tool organization of a 
shop. Consequently the student’s inter- 
est is not stimulated and the majority of 
the technical school graduates leave col- 
lege with but very hazy notions either of 
the function of tools, the principles of 
their design or the machine organization 
of a shop. In connection with mant- 
facturing it is also certain that a mor 
thorough knowledge of works organiza- 
tion as applied to the personnel would 
not only stimulate the interest of the stu- 
dent in this most. attractive ‘field, but 
would be of they greatest importance to 
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his future employers, the industrial con- 
cerns throughout the land. 

Almost without exception an engineer- 
ing graduate enters a machine shop in 
utter ignorance of the principles which 
should underlie its organization and per- 
sonnel. It is true that familiarity in 
these lines comes largely from experience, 
but it is also true that there are large 
fundamental] facts underlying all success- 
ful examples of shop practice and shop 
organization, which should be of the ut- 
most value to an engineering student. 

Another very important function of the 
man whose work is the supervision of 
manufacturing processes is the subject of 
works accounting. Works accounting 
based upon general accounting practice is 
a closed book to the average student of 
engineering. I have been unable to find 
in the curriculum of any technical school 
that I have examined any course of study 
which remotely suggests that this would 
be desirable knowledge for an engineer. 
The matter of shop accounting is not a 
matter for the ordinary expert account- 
ant to deal with. The man who knows 
the cost of his product—and upon this 
knowledge success absolutely depends— 
must adant the fundamental laws of ac- 
counting to the particular cases with 
which he has to deal. There is no more 
important knowledge required of a works 
manager than an adequate knowledge of 
proper accounting methods. In criticism 
of this it might be said that ordinary ac- 
counting and- bookkeeping is a thing 
which any intelligent man might readily 
acquire, but my opinion is that it would 
be much better for our engineering 
courses to recognize the important re- 
lation which this branch of knowledge 
has to modern engineering work and the 
advantage of including it in the curricu- 
lum would lie in bringing the importance 
of the subject prominuntly to the stu- 
dent’s attention. 

All engineers if they expect, as all do, 
to achieve prominence in their profes- 
sion, must sooner or later come in con- 
tact with labor. There is no more vital 
subject facing the industrial world to- 
day than the relations between employers 
and labor. Every engineer may hope 
sooner or later to be an employer of labor. 
To enable the engineering student to 
understand the economic laws which gov- 
ern the relations between employers and 
labor would add enormously to-his value 
in a general way. The engineering stu- 
dent to-day has no insight into these 
questions except as he may gather his 
Opinions through the newspapers or 
through such desultory reading as he 
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may choose to do; the result is that the 
engineering student is not brought to an 
appreciation of the enormous influence 
which this question must have on our 
future industrial progress. A course 
which would bring to the student's atten- 
tion the history of the relations between 
capital and labor and the economic laws 
relating thereto would be suggestive and 
call to his attention vividly its im- 
portance, and arouse in him a realization 
that this is a question which he some 
day might be called upon to treat intelli- 
gently. 

On the commercial side, all engineers 
sooner or later must come in contact with 
the problems which introduce questions 
of business practice. ‘The consulting en- 
gineer, the engineering salesman, and the 
designing engineer will, sooner or later, 
be called upon to enter, either directly or 
for his employers and clients, into con- 
tract relations. As it stands to-day the 
engineering student leaves college with 
the haziest notions of the principles 
underlying the law of contracts. Under 
the circumstances it would seem well if 
our engincering courses included a short 
course of law in its relation to contracts. 

It may be said that all these things 
have nothing to do with engineering. 
This is partly true, but my plea is for 
engineers of broader horizons. Our tech- 
nical schools to-day are admirably fitted 
to turn out men who are well grounded 
in the fundamentals of engineering. As 
a rule they are good mathematicians, elec- 
tricians, chemists and physicists, and have 
all the technical knowledge necessary for 
pursuing the profession, but they are as 
a class woefully lacking in that they have 
no comprehension Whatever of many of 
the subjects which are inseparably con- 
nected with the practice of the profes- 
sion. 

l believe that much of the manual 
training, which now occupies such a large 
proportion of the “actual hours’ work” in 
the courses of most technical schools, 
could be replaced with profit by lectures 
on subjects related to those which have 
been mentioned in this paper. 

No attempt has been made within this 
short paper to more than touch what has 
appealed to the writer as being the more 
important and most noticeable qualities 
lacking in the mental equipment of the 
average technical graduate with whom he 


comes in contact. 
> 


Peru Electrical Enterprises. 

Of late years there has been a notable 
extension of electric force and electric 
lighting in Peru. Lima is now lighted 
throughout by electricity, and in many 
establishments the machinery is driven 
by electrical power. A number of the 


11 


cities in the interior also enjoy the bene 
fits of electric lighting. 

Two syndicates have recently beer 
formed in Lima for the construction ol 
overhead trolley tramways. One is la 
Compañia Anónima Tranvia Eléctrico de 
Lima y Chorrillos. This company pro- 
poses to build an electric tramway from 
Lima to Chorrillos, passing through the 
small boroughs of Miraflores and Bar- 
ranco, lying between Lima and Chorrillos. 
The distance is about fourteen kilo- 
metres (8.6 miles). The line will be 
double tracked and the cars will run at 
intervals of about ten minutes. The capi- 
tal is £80,000 ($389,320), divided into 
shares of £1 ($4.86) each. 

The other company is called Ferrocar- 
ril Eléctrico de Lima y Callao. This line 
is also to be double tracked and will con- 
nect Lima and Callao, a distance of about 
13.7 kilometres (8.5 miles). This eom- 
pany also intends to construct tramways 
in the city of Callao. Its capital is £100,- 
000 ($186,650), and it intends to coni- 
pete with the existing railways for the 
carrying of freight as well as passengers 
between Callao and Lima. The passen- 
ger trains are intended to be run, Hke 
those of the other company, every ten 
minutes. 

The government gives to these two 


syndicates a privilege for sixty-six years. 


The two companies are to be free of taxes, 
and are to import free of duty for the 
term of two years all material for their 
own use. At the end of sixty-six years, 
the tramways, rolling stock, and all ma- 
terial become the property of the govern- 
ment free of cost. 

Both the electric tramway companies 
have made arrangements with American 
manufacturers for the supply of the plant 
and material to equip the lines, and it 
should soon begin to arrive, as the lines 
must be finishal and in working order 
within two vears from the date of con- 
tract with the government. 

These facts were obtained from the in- 
teresting report to our government by 
the Hon. Joseph C. Cree, vice-consul at 
Callao, May 8, 1903. 
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Technology Quarterly. 

The June issue of the Technology 
Quarterly, published by the Massachusetts 
Institute of Technology, contains the fol- 
lowing articles: “The Figure of the 
Earth from Pendulum Observations,” by 
Mr. G. L. Hosmer; “A Study of the Geo- 
logy of the Charles River Estuary and 
Boston Harbor,” by W. O. Crosby; the 
first section of a serial article upon “A 
Svstem of Quantitative Analysis, Includ- 
ing Nearly All Metallic Klements,” by A. 
A. Noyes; and “The Composition of Sew- 
age in Relation to the Problem of Dis- 
posal,” by Mr. George W. Fuller. 
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WHY ENGINEERS SHOULD ADVERTISE.* 
BY GEORGE H. GIBSON. 


We hear much nowadays about the 
dignity, the honor and the glory of the 
engineering profession. At the same 
time the correspondence columns of the 
technical journals are filled with com- 
plaints concerning the meagre compensa- 
tion usually received by engineers. These 
things do not harmonize. If the engi- 
neers, by virtue of their skill, ability and 
integrity, are indispensable in this in- 
tustrial age, why are they not better 
paid? here are but two classes of peo- 
ple who can be held responsible for this 
state of affairs, viz., the engineers them- 
selves and their employers, the public. 
Some of the blame rests upon each, but 
most of it upon the engineers. 

In the first place, most people, includ- 
ing many otherwise well informed, have 
a very hazy notion of what an engineer is 
and what he does. They perhaps think of 
him as somewhere between a_ highly 
skilled mechanic, or artisan, and a pro- 
fessional man consulted as an expert in 
cases of dire necessity. They rarely re- 
gard him as a man of affairs, capable of 
directing and conducting large enter- 
prises. That this is the case is shown very 
clearly by the attitude of state and mu- 
nicipal governments toward engineers 
and their salaries. For instance, the 
wealthy state of New York advertises for 
engineering assistants in the office of the 
state engineer, offering the munificent 
salary of $5.00 per day for days actually 
worked, nothing for overtime. Brick- 
layers in many cities are paid $5.20 for 
eight hours labor and double pay for 
overtime. The “buyers” of department 
stores often receive more than $2,000 per 
vear, Again, Kansas City, Mo., is making 
important and costly additions to its 
water supply system. In connection with 
this work three consulting engineers have 
heen retained. In spite of the fact that 
the advice of these men may result in 
the loss or the saving to the city of thou- 
sands of dollars, the Kansas City Jour- 
nal complains that one “has been added 
to the city pay-roll at a salary of $1,500 
a year and annointed with title of “con- 
sulting engincer,” and that the services 
of the others “cost the city $15 every time 
they blink an eye,” that is, they are paid 
$15 per day when their services are re- 
quired. No large city would think of em- 
ploying legal talent at wages so small, 
and at the same time nearly every mu- 
nicipality is engaged in engineering 
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undertakings upon which the profit or 
loss due to good or poor engineering judg- 
ment and skill may amount up into the 
thousands or even millions of dollars. 
Due to poor engineering, or the absence 
of any at all, hundreds of lives annually 
are lost from typhoid fever in some of our 
large cities, a loss which could be almost 
entirely prevented by the application of 
well-known enginecring methods. 

Now it is plain that the only way in 
which public opinion in regard to these 
matters can be reformed is by education, 
and it is equally plain upon whom rests 
the responsibility of doing the educating. 
The engincers must speak for themselves. 
They must educate the public in engi- 
neering matters. It is as much to the in- 
terest of engineers as of lawyers or bank- 
ers to take an interest and part in pub- 
lic affairs and to educate and direct pub- 
lic opinion. The engineer should adver- 
tise the engineering profession for the 
good of both the profession and the pub- 
lic. A beginning has been made in this 
by engineers like Kent, Thurston and 
others, who have sought to bring to pub- 
lic attention the great revolution in the 
industria] and social world being brought 
about by the activities of the engineer. 
Much is also to be expected from the 
efforts of those, notably Mr. C. F. Scott, 
now president of the American Institute 
of Electrical Engineers, who are endeavor- 
ing to draw the national engineering so- 
cieties together into a united, harmonious 
and powerful body. Since the above was 
written, Mr. Carnegie’s generous offer of 
$1,000,000 to erect a building in New 
York city for the national engineering 
societies has placed this movement upon 
a substantial footing. 

The timeliness and importance of such 
movements are manifest. when we con- 
sider that fifty years hence the engincer 
will probably hold a position of vast power 
and influence in the social organism. His 
work touches organization, financicring, 
management and, ultimately, statesman- 
ship. He is forced to study political 
economy thoroughly and at first hand. 
He is destined to become and is becoming 
the leader of vast industrial organizations 
and, perhaps eventually, of the world it- 
self. In the beginning the world was 
superstitious and ignorant and its rulers 
were priests; these were followed by 
soldiers who have disciplined it, and these 
again by lawyers, who have established 
the principles of civil rights. The great 
questions of the present and future are 
industrial and commercial. Science and 
invention should naturally, it would seem, 
place the source of wealth and power in 
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the hands of the engineers, who should 
next hold the reins. This is not to be 
understood in any absolute or revolution- 
ary sense, but it is to be noted that the 
professionally trained engineer is more 
and more becoming a man of affairs. His 
active life, exacting duties, accurate 
habits of thought, earnestness and in- 
tegrity fit him to be the leader and ad- 
viser of men. 

However, our exultation in the bright 
prospects of the engineering profession 
has perhaps caused us meanwhile to for- 
get the individual engineer. As above 
pointed out, his pay is not always com- 
mensurate with his prospects and he can 
not live comfortably upon prospects in 
general and nothing in particular. His 
practice of “the art of directing the great 
sources of power in nature for the use 
and convenience of man” is not always 
supplemented by the art of being well 
paid for that practice. It would seem 
that there should be no great difficulty 
in selling at a good price services so 
profitable to the purchaser as those of the 
engineer, but it appears that he usually 
fails to do it. 

Careful consideration of the subject 
scems to indicate that the limited finan- 
cial suceess of many technical men arises 
more from lack of business perspective 
and enterprise than from anything else. 
First, they do not advertise enough. It 
is one of the first duties of every man 
to let the world know what he is good 
for. Honest advertising pays both parties 
concerned. If you can do a thing better 
than it is generally done, you should tell 
about it. It may help some one else, but 
it will probably help you most, besides, 
you don’t need to give the whole secret 
away. In other words, engineers should 
write articles for the technical press 
based upon their work, study or observa- 
tion. Such articles are valuable to refer 
to when applying for positions or s0- 
liciting work. They form the cheapest 
form of personal advertising, since they 
are usually productive of revenue. Most 
technical papers will gladly publish and 
pay for articles of any merit. Men are 
known for their ideas, and an idea 
properly disseminated has more adver- 
tising value than a vast amount of money. 
A man of real enterprise, however, will 
not stop with technical press, but at op- 
yortune time will discuss in the public 
press engineering and economic subjects 
of popular interest, such as the purifica- 
tion of public water supplies, public trans- 
portation, the fuel situation, gas and elec- 
irie lighting, and many others of equal 
importance. 
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Proceedings of the National Electrical Contractors’ Convention, 
Detroit, Mich., July 14, 15, 16 and 17. 


at the third meeting of the National 

Electrical Contractors’ Association, 
held in Detroit, July 14, 15, 16 and 17, 
and it is estimated that from 100 to 200 
others interested in the progress of elec- 
trical matters were visitors at the meet- 
ing. 

This session proved a surprise to many 
as it indicated clearly the strength and 
importance and the excellent character 
of the men identified with this branch of 
electrical work in the United States. For 
several years the electrical contractors in 
all parts of the country have been greatly 
harassed by the condition of the labor 
market, resulting in strike complications 
and in many cases long suspension of con- 
struction work. This and other questions 
of interest to contractors throughout the 
various parts of the country brought about 
a meting of a number of electrical con- 
tractors four years ago, which resulted in 
the formation of the present organization. 

Up to the present time all the sessions 
of this association have been held behind 
closed doors, and members only were al- 
lowed admittance It has been, too, the 
attitude of the association to withhold in- 
formation as to its proceedings from the 
press, not necessarily because the matter 
of the proceedings could not be printed 
with perfect propriety, but the points dis- 
cussed were mainly of a non-technical na- 
ture pertaining to the adjustment of 
methods of buying from manufacturers, 
the attitude toward non-union labor, and 
subjects not of general interest to the 
publie. 

Much of the discussion and the pro- 
ceedings in the several meetings had a 
direct bearing on the matter of dealing 
with manufacturers, of equipments used 
in construction work, such as conduit, 
lamps, sockets, porcelain products, wires, 
ete. This part of the proceedings is of 
especial interest to manufacturers. 

As the result of the present session 
much has been done toward clearing the 
atmosphere, and it is believed that the 
strike difficulty will be minimized im- 
mediately and that in future this trouble 
will not continue as a serious embarrass- 
ment. 

The first executive session was held at 
ten o'clock, Tuesday, July 14, with the 
president, Mr. Charles L. Eidlitz, in the 
chair. This was an open session and the 
delegates listened to an address of wel- 


Foe: hundred names were registered 


come by Mayor William C. Maybury, of 
Detroit. In a felicitous address the Mayor 
extended the freedom of the city to the 
visiting electric men, and in conclusion 
remarked that Detroit has the honor of 
being the home of Thomas A. Edison, 
during a portion of his boyhood. After 
this open session, business meetings were 
held daily. 

Many of the contractors present left 
Detroit with the satisfaction that the 
gathering had been productive of great 
good and that the organization would 
hereafter be a strong factor in the elec- 
trical industry. 

One of the prominent members rce- 
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ERNEST MCCLEARY. 
President-elect National Contractors’ Association. 


marked to a representative of the ELEC- 
TRICAL Review, “The national labor board 
which has been appointed surely will work 
great good. The purposes of this board 
are the consideration of the difficulties 
with which we have been confronted and 
the attitude will be to deal with the ques- 
tion in a fair, broad and kindly spirit.” 
The purposes of the board also are to 
secure the names of all employers of labor 
in electrical construction work through- 
out the country to confer with them as to 
their difficulties and advise with them. 
The officers elected for the ensuing year 
are: President, Ernest McCleary; first 
vice-president, W. I. Gray, Minneapolis, 
Minn.; second vice-president, Walter C. 
McIntire, Philadelphia, Pa.; third vice- 
president, F. P. Coghlin, Worcester. 
Mass. ; treasurer, John R. Galloway, Wash- 


ington, D. C.; secretary, W. H. Morton, 
Utica, N. Y.; sergeant-at-arms, J. C. 
Sterns, Buffalo, N. Y. 

The next convention will be held in St. 
Louis at the World’s Fair grounds in 
1904, and it is the plan to hold the meet- 
ing in 1905 at Denver, Col. 

During the present meeting a large 
number of new members have been added 
to the membership list, and the associa- 
tion is in excellent condition financially. 

The new president, Mr. Ernest Mc- 
Cleary, is a member of the firm of Mc- 
Cleary-Colquitt Company, Limited, of 
Detroit. Mr. MeCleary has served for 
the last year as director of the associa- 
tion for the state of Michigan, and has 
been most energetic in the organization. 
He has a thorough training as an elec- 
trical engineer, and also an excellent 
knowledge of the law, and the latter has 
been of inestimable value in all sessions 
of the directors of the association, inas- 
much as the legal phase of the questions 
discussed has been an important element. 

W. I. Gray, first vice-president, is from 
Minneapolis, Minn., he is a member of 
the firm of W. I. Gray & Company, en- 
gineers and contractors, and is especially 
accurate in electrical matters. 

W. H. Morton, secretary, has filled this 
olfice for several years and as a tribute 
to his excellent work his reelection was 
confirmed. Mr. Morton is a member of 
the firm of Johnson & Morton, of Utica, 
N. Y.; he also manages the National Elec- 
trical Contractor, a publication issued in 
connection with the association. 

On Friday afternoon the gathering was 
brought to a close by a steamer excursion 
to the St. Clair flats, where an elaborate 
banquet was served at the Oakland Hotel. 
Very many of the delegates and repre 
sentatives of the manufacturing com- 
panies remained after the exhibition had 
closed to be present at this banquet, which 
Was unusually attractive. Several bright 
toasts were heard. 

A feature of the meeting which created 
much merriment was the manner in which 
the eastern delegation arriving on the 
steamer Western States, Tuesday morn- 
ing, was received. This delegation had 
been at the New York State Electrical 
Contractors’ meeting the day before at 
Buffalo. About 150 electrical men from 
all parts of the country, headed by Messrs, 
Gilpin, Bibber and Dale, accompanied by 
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NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CLXILI—PULSATING CURRENTS FOR 
USE IN THE PRIMARY OF AN INDUC- 
TION COIL. 


The advocates of static machines for 
producing X-light claim that coils are un- 
suitable because the X-light can not be 
made steady on account of the break, 
which they state 1s a necessary part of an 
induction coil. I have shown that a break 
is not a necessary part of an in- 
duction coil. The current for the 
primary may be taken directly from an 
alternating-current dynamo. When a coil 
is excited in this way the double-focus 
tube may be used. Here I wish to correct 
the common error of ascribing the in- 
vention of the double-focus tube to other 
than Reentgen. I therefore make the fol- 
lowing quotation from his memoir dated 
March 9, 1896: “A discharge apparatus 
was prepared especially for experiments 
with alternating currents of the Tesla 
transformer; in which both electrodes 
were aluminum concave mirrors, whose 
axis were at right angles; at their com- 
mon centre of curvature there was placed 
a platinum plate to receive the cathode 
rays.” I especially call attention again 
to this passage as the double-focus tube 
has been patented in this country, and 
attempts made to prevent others than the 
owners of the patent from making these 
tubes. I also desire to make another 
quotation from the same memoir which 
shows that my statement that Ræntgen 
was the first to employ the Crookes or 
single-focus tube was correct, notwith- 
standing it has been ignored by even the 
most recent writers, who credit the ap- 
plication to others. This is the passage: 
“I have for wecks used with great suc- 
cess a discharge apparatus in which the 
cathode is a concave mirror of aluminum, 
and the anode a plate of platinum placed 
at the centre of curvature of the 
mirror and inclined to the axis of 
the mirror at an angle of forty- 
five degrees.” Both these quotations 
are taken: from a work by Professor 
Barker, entitled “Roentgen Rays,” in which 
the original memoirs are translated into 
English and are therefore readily verified. 
It will be observed that in both types of 
tube Roentgen made the error of supposing 
with Crookes that the focus of the cathode 
stream was at the centre of curvature of 
the cathode. The fallacy of this was 
pointed out in notes ii and in, and experi- 
ments mentioned. which showed the focus 
was beyond, The matter is mentioned 
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again because writers continue to state 
that the cathode stream particles move in 
straight lines, though my experiments have 
shown this to be incorrect as a gen- 
eralization. Though an alternating cur- 
rent can be used in an induction coil 
without a break, thereby doing away with 
this source of irregularity in the X-light, 
it is customary when employing alter- 
nating currents in the usual way with a 
break to use a double-focus tube. 1 have 
shown by experiment why a double-focus 
tube is not desirable for X-light; the 
target is not an anode and therefore the 
impact of the cathode stream subatoms 
is less ellicient in producing X-light for 
reasons already given in detail; and also 
the life of these tubes is shorter for the 
gases are more rapidly removed from the 
terminals. On these and other accounts 
I call attention to the possibility of 
operating an induction coil by a direct 
pulsating current, in which the waves 
succeed cach other fifteen or twenty 
thousand times a minute, using this cur- 
rent in a properly shaped single-focus 
tube, and employing, as in the case of 
the alternating current under the same 
conditions, a large coil constructed on the 
plan described in notes cxii and cxxxvH, 


ın which the sections of the secondary are’ 


interchangeable. 
NOTE CLXIV—ON TIE RECOMBINATION OF 
THE CATHODE STREAM PARTICLES. 


In former notes 1 described experi- 
ments which proved that the kind of 
cathode stream we used to produce a 
practical amount of A-lght was made of 
subatoms and not of the ultimate particles 
of either electricity or matter. Not of 
electricity, for no cathode stream was 
formed when by heat and heavy 
surges the gases had been sutliciently re- 
moved from the terminals and pumped 
out of the tube, though the terminals 
were connected with a powerful source 
of electricity which on the electron theory 
should) have furnished an abundant 
cathode stream and much X-light. Not 
of the ultimate particles of matter, for 
they gave a familiar spectrum, and ulti- 
mate particles must give a new spectrum 
if we ever get to them. I also showed that 
these subatoms must recombine, as I could 
collect the gas formed by the recombina- 
tion of the cathode stream particles by 
a special arrangement of the pump, and 
by introducing it into a spectrum tube 
could get a spectrum attributed to hydro- 
gen, but since shown by Trowbridge to 
be that of water vapor. I refer to these 
old experiments again because they are 
too interesting in connection with the 
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recent work of Rutherford on radioactive 

substances to be lost sight of. 

NOTE CLXV—-ON THE BEARING OF THE 

VARYING FOCUS OF THE CATHODE 
STREAM ON THE ELECTRON THEORY. 


Those who hold the electron theory of 
the cathode stream claim it is composed 
of the natural unite of electricity, each of 
which is like every other. I have already 
given reasons for not accepting this view 
of the kind of cathode stream used prac- 
tically for the production of X-light, but 
there is another point which may posi- 
bly be interesting. In notes ii and iii it 
was stated that the focus of the cathode 
stream varied with the electric charge 
on the subatoms composing it. If the 
cathode stream was composed of elec- 
trons, that is, of particles of electricity 
free from “matter” and all having the 
sume unvarying properties, the focus of 
the eathode stream should not vary in 
such a marked degree, for the greater or 
less repulsion between the subatoms due 
to the varying proportion of electric 
charge to mass (which I stated to be a 
cause of the variation in the distance of 
the focus from the cathode) could not 
exist owing to the sameness of the elec- 
trons. In this note I have purposely failed 
to consider the effect of the residual gases, 
for the relations claimed by the advocates 
of tho electron theory of the cathode 
stream appear to make this legitimate. 
NOTE CLXVI—ON THE TYRANNY OF OLD 

IDEAS AS ILLUSTRATED BY THE X-LIGHT 
TUBES USED IN THERAPEUTICS. 


Within two months two valuable text- 
books on X-light have been published in 
America. Fach treats extensively of the 
use of X-light as a remedial agent. This 
shows the interest taken in this depart 
ment of what 1 have called ether-thera- 
peutics. I have examined both of these 
works, finding every tube illustrated for 
therapeutic work has a concave cathode. 
Now Reentgen first applied the concave 
cathode of Crookes to an X-light tube for 
the purpose of reducing the impact area 
of the cathode stream in order to have 
the X-light arise from a small surface to 
ensure sharp definition. When X-light 
is used in therapeutics sharp definition 
is not important, therefore for some years 
[I have rarely used an X-light tube with 
a concave cathode in the cavities of the 
body—the mouth, for example. When I 
have used a concave cathode it has been 
for the opposite reason, namely, to spread, 
not to contract, the cathode stream. 
concave cathode is of no value in most 
types of tubes for use in body cavities. 
It is a serious disadvantage when used 
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in the regular way to bring the cathode 
stream to a focus, for it is frequently de- 
sirable to have the impact of the cathode 
stream against the glasa wall of the 
X-light tube which is quickly melted by 
a powerful current when not cooled, or 
cracked when cooled. It is manifest the 
risk is diminished when the impact area 
on the glass is made larger, for the energy 
of the cathode stream, which is degraded 
into heat waves, is more widely dis- 
tributed; the glass, therefore, does not get 
so hot and may be cooled with less risk. 

I have devised many forms of these 
flat cathode tubes for my work; in all 
applying the principle first used in 1896, 
in tubes designed for Dr. Williams—that 
of cooling the surface struck by the cath- 
ode stream. In earlier notes several 
forms of these cooled tubes were illus- 
trated. The one in which an internal 
anode was cooled is now a common article 
of commerce and is attributed to T. D. H. 
in the catalogues of the tube makers. 
The second form in which an external 
anode was cooled is less frequently seen. 
I first applied it to a modification of 
Tesla’s direct-acting X-light tube, which 
at that time greatly interested me on ac- 
count of its symmetry. This method of 
cooling is of value in therapeutic work 
with tubes intended to be inserted into 
body cavities. For these purposes it is 
well to have the general form of the tube 
that of a cylinder of such diameter as 
will easily enter the cavity and to use a 
modification of a device first applied to 
X-light tubes by Edison (at least he used 
it as early as April, 1896), that of ex- 
ternal electrodes. Edison found that a 
tube having internal electrodes if ex- 
hausted until no current could pass 
would become active if the ends were cov- 
ered with tin-foil. The reason for this 
has not been given, but it is a very simple 
one. When the exterior of a part of th2 
tube is covered by metal, the portion of 
the glass under it forms a terminal, and 
gas is driven from it, as I have shown it 
is for internal terminals. I have used 
cylindrical tubes with flat cathodes, in 
which the impact of the cathode stream 
was received on the glass wall of the tube, 
at the end opposite the cathode; the 
glass being covered at that place with 
thin aluminum-foil to act as an anode 
and yet permit the X-light to go for- 
ward without much absorption. In this 
tube the light not only goes forward, but 
spreads as spherical waves in all direc- 
tions from every part of the glass struck 
by a cathode stream particle. When it is 
desired to limit the area illuminated 
or to send the beam in any given direc- 
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tion, the diaphragm which I illustrated 
in the International Dental Journal for 
July, 1896 (and in connection with di- 
rect-acting tubes, in the ELectTRicAL RE- 
VIEW for 1898), should be used in the 
form of a non-radiable tube enclosing 
the end of the X-light tube, which is in- 
serted into the body cavity—the opening 
through which the light is to escape be- 
ing closed by a radiable window, such 
as I have already illustrated in connec- 
tion with a Tesla direct-acting tube—to 
allow the water to circulate without es- 
caping. I have also lined the non-radiable 
sheath opposite the radiable window with 
a metal which reflects X-light. 
forms I have used a convex cathode to 
spread the cathode stream, that it might 
strike the walls of the tube over a con- 
siderable area and thus make the source 
of A-light a long cylinder, the whole of 
the part of the tube inserted into the 
body cavity, for example, if desired; for 
A-light arises wheresoever the cathode 
stream particles strike with great force. 
The same uon-radiable sheath and zine 
reflector are applicable to this form of 
tube, when it is desired to have a source 
of light which is directed to one side of 
the body cavity. In other cases I used 
a concave cathode to spread and not to 
concentrate the cathode stream, thus 
causing the light to arise from a large 
area, as with a convex cathode. I men- 
tion this chiefly to show that this is really 
the way the therapeutic tubes with con- 
‘ave cathodes of short curvature recently 
invented work; though such was not the 
intention of the inventors, as may be 
seep by examining the illustrations pub- 
lished of these tubes. When a cathode of 
short focus is placed in a long tube, the 
cathode stream is brought to a focus in 
the tube near the cathode, but far from 
the tube walls. Therefore the stream 
spreads again, there being nothing for 
it to strike and its impact is a diffused 
one over a large area of the inside of the 
tube, and from this large area the X-light 
arises and only a part of it from the end 
of the tube where it is supposed to arise. 
This should be kept in mind in design- 
ing such tubes. It does not seem worth 
while to burden this note with cuts of 
flat and convex target tubes, for these 
should be made for the cases in which 
they are to be employed. I have desired 
only to point out the principles to be fol- 
lowed. Physicians who wish to use such 
festive agents as ether waves and elec- 
trons in therapeutics need special train- 
ing quite as much as surgeons and other 
svecialists, and should have inventive 
and engineering faculties to enable them 


In other . 


to design and construct their own ap- 
paratus, that progress may be rapid and 
their patients well served. Speaking of 
electrons reminds me that the subject 
of burns from X-light apparatus is not 
yet clear in the minds of some recent 
writers. I wish, therefore, to again state 
there are two sources of burns from such 
apparatus. In earlier notes it was proved 
that a burn could be produced from an 
X-light tube in which the resistance was 
so high that no X-light was being gen- 
erated. This form of burn is due to elec- 
trons and can be made by radium. Per- 
haps I was the first to show that radium 
could be used in therapeutics when made 
into plasters and capsules. It is inter- 
esting to remember that radium gives 
both X-light and electrons. That burn- 
ing can be produced with it, when a non- 
radiable substance (one of high atomic 
weight) is placed between the skin of the 
animal and the radium. In this case it 
is chiefly the electrons which do the mis- 
chief as they pass more readily through 
the substance than the X-light. I also 
published another experiment, in which 
the action of electrons shot from the X- 
light tube and other electric actions, except 
ether waves, were eliminated and yet 
blindness, burns, abortion and death were 


produced in animals by the X-lhght. This 
experiment has not received the attention 
it deserves as being the first in which 
electrons and other causes besides the 
short ether waves we know as X-licht 
were ruled out. In all the earlier experi- 
ments there was a possibility that other 
causes besides X-light were acting, 
though some of these earlier experiments 
have been widely quoted. 


The National Electric Light Asso- 
ciation’s Report of Municipal 
Lighting Statistics. 

The confidential report of municipal 
lighting statistics, published by the Na- 
tional Electrie Light Association, has 
been distributed to the members, This 
list is carefully prepared, and corrections 
are made from year to year, showing the 
population of towne and villages, the 
number of lamps contracted for, the price 
per lamp per vear, the nominal candle- 
power of each lamp, the number of hours 
operated each year, the watts at lamp, 


the style of lamp—whether alternating- 
current or direct-current—the expiration 
of contract, the candle-power-hours for 
one cent, the price of steam coal, and the 
contract price of gas, either by common 
burner or Welsbach burner. This list 
has been so carefully prepared that, with 
all stations heard from, only one error of 
any importance was discovered. This list 
is secured only by members of the associa- 
tion. 
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PROCEEDINGS OF NATIONAL ELECTRI- 
CAL CONTRACTORS’ CONVENTION. 


(Continued from page 119.) 


an ambulance and dump-cart drawn by 
a diminutive Shetland pony, and other 
absurd paraphernalia, were at the pier on 
the arrival of the boat. Immediately the 
president, Mr. Charles L. Eidlitz, a man 
of more than ordinary dignity, appeared 
he was hustled into the small dog-cart 
and driven to his hotel, at the head of the 
procession. On his little dog-cart was a 
large placard, “Our Dear President.” The 
staid citizens of Detroit were startled on 
hearing the dirge music that the brass 
band gave out as it preceded this pro- 
cession through the streets at an early 
morning hour. 

The work of the entertainment com- 
mittee was unusually effective and courte- 
ous and it was remarked by a great many 
that the hospitable and kindly atmosphere 
of Detroit had marked the gathering as 
a most happy meeting. Mr. F. J. Minor, 
of Detroit, chairman of this committee, 
was especially diligent. ‘The ELECTRICAL 
Review wishes to acknowledge the courte- 
sv of the complimentary office, with fur- 
nishings and equipments, which was ten- 
dered to it in the exhibition hall during 
the meeting. 

During the days of the gathering Mr. 
Joseph E. Lockwood, president of the 
Michigan Electric Company, kept open 
house at the company’s new building, 75 
and %7 Bates street, and entertained 
visitors with a luncheon daily. 

The exhibition at the Light Guard 
Armory of electrical construction equip- 
ments and the special products which are 
made by manufacturers, was unexpectedly 
elaborate and attractive. It is estimated 
that 2,000 people a day visited the ex- 
hibition. The interior of the building 
was beautifully festooned and espccially 
we'l lighted for decorative effcets. 

The following is a list of the manu- 
facturers who exhibited and were repre- 
sented : 

L. B. Allen & Company, Chicago, IN. 
Represented by Stuart S. Crippen. 

Holtzer-Cabot Electric Company, Bos- 
ton, Mass. Represented by E. R. Hard- 
ing, manager Chicago office, and T. G. 
Meinema. 

United States Incandescent Lamp 
Company, St. Louis, Mo. Represented 
by H. G. Ferguson, president. 

National X-Ray Reflector Company, 


Chicago, Ill. Represented by E. L. 
Haines, general manager. 
Benjamin = Electric Manufacturing 


Company, Chicago, Il. Represented by 


R. B. Benjamin. 
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Gould Storage Battery Company, New 
York and Chicago. Represented by E. L. 
Draffen. 

Osburn Flexible Conduit Company. 
Represented by C. E. Corrigan, vice-presl- 
dent, and Calvin B. Roulet. 

S. B. Condit, Jr. & Company, Boston, 
Mass. Represented by Fred W. Nason. 

Fort Wayne Electric Works, Fort 
Wayne, Ind. Represented by A. L. 
Searles and Frank K. Ross, of the engi- 
neering department. 

Anderson Porcelain Company, East 
Liverpool, Ohio. Represented by Howard 
H. Balliett. 

The Fullman Company, Pittsburg, Pa. 
Represented by J. M. G. Fullman. 

John Toler Sons & Company, Newark, 
N. J. Represented by Henry W. Cook. 

The Dale Company, New York. Repre- 


W. I. Gray. 
First Vice-President. 


sented by O. J. Bryan and John Dale, 
president. 

Marshall-Sanders Company, Boston, 
Mass. Represented by L. W. Kittman. 

Maltby Lumber Company, Bav City, 
Mich. Represented by J. A. Maltby. 

American Push-Button Telephone 
Company, New York. Represented by 
W. V. Sweeten, general manager, and 
William F. Van Benthuysen. 

The Hart Manufacturing Company, 
Hartford, Ct. Represented by W. P. 
Crockett, manager Chicago office, and 
William Taylor, manager New York 
office. 

General Electric Company. Repre- 
sented by F. H. Gale, Schenectady, 
N. Y.; J. H Livesey, manager Detroit 
office; F. N. Boyer, Chicago; William 
Hand, St. Louis, and P. L. Clark, Chi- 
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The American Electric Heater Com- 


pany, Detroit. Represented by President 
B. H. Scranton and Treasurer John 
Scudder. l 

The Crouse-Hinds Electric Company, 
Syracuse, N. Y. Represented by F. M. 
Hawkins, manager New York office; F. F. 
Skeel, Chicaro; A. B. Hills and C. Sny- 
der, Syracuse, N. Y.; C. T. Crofoot, Cin- 
cinnati, and M. Norden, New York. 

The Norden-Bittner Company, New 
York. Represented by Mortimer Norden. 

The Fuller Company, of Detroit. Rep- 
resented by R. Fuller and F. Vollmer. 
` Patrick, Carter & Wilkins, Philadel- 
phia. Represented by W. W. Winship. 

National India Rubber Company, Bris- 
tol, R. I. Represented by P. T. Lyons. 

Manhattan Electrical Supply Com- 
pany, New York and Chicago. Repre- 
sented by F. B. Pierce, of the Chicago 
office, and J. W. McDowell, of New York. 

Michigan Nut and Bolt Works, De- 
troit, Mich. Represented by H. McLean 
and F. S. Bigler. 

Carlton-Chase Electric Company, New 
York. Represented by Percy R. Frost 
and J. A. Vaughan. 

Browning Manufacturing Company, 
Milwaukee, Wis. Represented by S. A. 
Dean and H. B. Wilkins. 

National Carbon Company. Repre- 
sented by E. J. Clyme and F. J. Kysefa. 

F. Bissell Company, Toledo. _ Repre- 
sented by F. Bissell and M. S. Walker. 

Electrie Gas Lighting Company, Bos- 
ton. Represented by C. E. Lee and F. H. 
Sherman. 

Allen-Hussey Company, Chicago. Rep- 
resented by A. R. Hussey. . 

Sache Electric Company, St. Louis, 
Mo. Represented by Gus Sachs. 

Sawyer-Man Electric Company, New 
York. Represented by Clifford 8. Jen- 
nings. 

Yost Electric Manufacturing Company, 
Toledo. Represented by F. Harry Yost. 

The Miller Anchor Company, Norwalk, 
Ohio. Represented by G. H. Miller. 

Pass & Seymour, Inc., Solvay, N. Y. 
Represented by B. E. Salisbury, secretary 
and general manager; John W. Brooks, 
Chicago, and W. Brewster Hall, New 
York. 

The Phelps Company, Detroit. Repre- 
sented by W. J. Phelps, W. E. Phelps, J. 
Wiley Phelps and F. H. Funston. 

Crescent Company, Chicago. 
sented by J. H. McGill. 

l. P. Frink, New York. Represented 
by Frank Stout. 

DeVeau Telephone 
Company, New “York: 
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V. C. Gilpin and A. S. DeVeau, presi- 
dent. 

The Cutter Company, Philadelphia. 
Represented by George L. Crosby, mana- 
ger Cleveland office. 

Thomas E. Clark Wireless Telegraph- 
Telephone Company, Detroit. Repre- 
sented by Thomas E. Clark, Gustav F. 
Reissthal and Ackland Stiling. 

Sprague Electric Company, New York. 
Represented by Alex. Henderson, of New 
York, and E. B. Kittle, Chicago. 

The Bossert Electric Manufacturing 
Company, Utica, N. Y. Represented by 
F. T. Foxenberger and C. Nollitx, Cin- 
cinnati. 

The Elblight Company of America, 
New York. Represented by Russel 
Spaulding, Eugene H. Abadie and Harry 
Shafer. 

Westinghouse Electric and Manufac- 
turing Company. Represented by Charles 
F. Medbury, manager Detroit office TAk 
Rathbone and W. C. Armstrong, of De- 
troit. 

Johnson & Morton, Utica, N. Y. Rep- 
resented by W. H. Morton. 

Alphaduct Manufacturing Companv, 
New York and Chicago. Represented by 
William M. Porter and M. Minchener. 

American Circular Loom Company, 
Chelsea, Mass. Represented by Sales Mana- 
ger H. B. Kirtland: R. B. Corey, New 
York; Thomas G. Grier, Chicago; J. L. 
Kirtland, New York, and Thomas Bibber, 
Boston. 

H. L. Walker Company, Detroit. Rep- 
resented by H. I. Walker, president, and 
William J. Hartwig. 

Nernst Lamp Company, Pittsburg. 
Represented by T. H. Bailey Whipple, sales 
manager, and A. E. Fleming, manager 
Chicago office. 

United Electrice Heater Company, De- 
troit. Represented by R. Kuhn and F. 
Kuhn. 

Harrison Safety Boiler Works, Phila- 
delphia. Represented by F. T. Mason, of 
Detroit. 

American Conduit Manufacturing 
Company, New Kensington, Pa. Repre- 
sented by C. A. Flack. 

The John A. Roebling’s Sons Company. 
Represented by F. W. Harrington, New 
York; C. B. Cushing and G. W. Swan, 
Trenton; W. P. Bowerman, W. H. Rich- 
ardson, W. W. Afflack and J. W. Brooks, 
Cleveland. 

Atlantic Insulated Wire and Cable 
Company, Stamford, Ct., and New York. 
Represented by George F. Porter. 

Sterling Electric Manufacturing Com- 
pany, Warren, Ohio. Represented by 
W. C. Osborne. 

Valley Brothers Electric Company, 
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Cleveland. Represented by D. B. Scar- 
borough. 
Westinghouse-Church-Kerr Company. 
Represented by H. J. Raynor, Detroit. 
Chase-Shawmut Company. Represented 
by Harry P. Moore. 
H. W. Johns-Manville Company. Rep- 
resented by H. S. Finney, Chicago. 
Adams-Bagnall Electrice Company, 


W. H. Morton. 
Secretary. 
Cleveland. Represented by J. G. Pom- 
eroy, manager Chicago office. 
M. B. Austin & Company, Chicago. 
Represented by M. B. Austin. 


J. C. STERNS. 
Sergeant-at-Arms. 


A. L. Doxsee Electric Company, St. 
Louis. Represented by A. L. Doxsee. 

W. R. Ostrander Company, New York. 
Represented by H. E. Monk. 

The Jewell Electrical Instrument Com- 
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pany, Chicago. Represented by Edwarc 
W. Jewell, president. 

The Peru Electrical Manufacturing 
Company, Peru, Ind. Represented by 
President Bouslog and George S. Searing, 
manager Chicago office. 

Duncan Electrical Meter Company, La 
Fayette, Ind. Represented by W. H. 
Sinks. 

American Electric Fuse Company, Chi- 
cago. Represented by George W. Rodo- 
mer. 

Kuhlman Electric Company, Elkhart, 
Ind. Represented by E. Kuhlman. 

Western Electric Company. Repre- 
sented by Major Robert Edwards; L. G. 
Baldwin, St. Louis; S. W. Cobb, Cleve- 
land; E. F. Field, Detroit, and E. S. 
Keefer, New York. 

American Electric and Novelty Manu- 
facturing Company, New York. Repre- 
sented by J. W. Lecky, Chicago. 

Michigan Electric Company. Repre- 
sented by President Joseph E. Lockwood, 
H. Cameron, Edward Bullock, S. R. 
Fralick and others. 

The Miller-Selden Electric Company, 
Detroit. Represented by W. H. Sheldon, 
Jr., D. F. Seidler and A. Miller. 

Minnesota Electric Company, Minne- 
apolis. Represented by W. J. Chapman. 

Kohler Brothers, Chicago. Repre- 
sented by C. R. Krider. 

New England Engineering Company, 
Waterbury, Ct. Represented by Harvey 
E. Paige. 

Edwards & Company, New York. Rep- 
resented by P. C. Haviland. 

National Electric Supply Company. 
Washington, D. C. Represented by E. C. 
Graham. 


m. 


Resignation of Mr. Calvin W. Rice. 
Mr. Calvin W. Rice, of the Nernst 
Lamp Company, of Pittsburg, Pa., has 
announced his resignation from the com- 
pany, to the universal regret of his busi- 
ness associates, who found in him that 
combination of executive ability and per- 
sonal popularitv so much to be desired. 

Since May, 1902, Mr. Rice has held the 
position of sccond vice-president, to which 
he later added the duties of sales mana- 
ger. To his efforts ig due much of the 
success of the company and its present 
substantial commercial standing, the past 
year having been a particularly success- 
ful one. . 

Mr. T. H. Bailey Whipple, who has 
been associated with the Sawyer-Man 
Electric Company as assistant to the scc- 
ond vice-president, succeeds Mr. Rice in 
the Nernst Lamp Company. Mr. Whip- 
ple, who was formerly connected with the 
Jandus Electric Company, of Cleveland. 
Ohio, is a man of wide experience and 
acquaintance in the electric lighting 
field, and eminently fitted for the posi- 
tion which he assumes. 
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Electrical Patents. 


The American Telephone and Tele- 
graph Company, of New York, has pur- 
chased from Mr. Almon B. Stetson, of 
Malden, Mass., a patent on an improve 
substation telephone circuit. This inven- 
tion relates to variable resistance trans- 
mitters and their operation, and especially 
concerns substation or subscribers’ sta- 
tion circuit arrangements for instruments 
of this character by means of which the 
disturbing effects which tend to be exer- 
cised by such transmitters on the asso- 
ciated receiver or receivers at the same 
station may be prevented or at any rate 
greatly reduced. Sensitive and power- 
ful transmitters, such as are now em- 
ployad, not only reproduce the desired 
sounds or words in the receiver at the dis- 
tant station, but also produce an echoing 
or resonant sound, colloquially termed the 
“side tone,” in the associated receiver at 
the same or transmitting station. More- 
over, in the operation of central source 
telephone exchanges involving toll or in- 
terurban lines it is often desirable in the 
interest of efliciency to supply the substa- 
tion transmitters with working current 
under higher voltage than has ordinarily 
been employed, and under such conditions 
the microphonic action is materially in- 
tensified, so that in addition to the side 
tone there is present an increased tend- 
ency to create and manifest in the home 
receiver buzzing and crackling noises and 
sounds, as well as to take up and repro- 
duce all such sounds as are being pro- 
duced in the immediate proximity of the 
instrument. ‘he noise in the ear of the 
person using the telephone becomes under 
these circumstances so loud as to be both 
unpleasant and confusing and operates to 
disturb and disconcert the user, making 
it very difficult for him to follow the con- 
versation or intelligently receive the mes- 
sige. To reduce such side tone and other 
disturbances to the lowest possible point 
and generally to prevent the disturbing 
effects attributable to undesigned or ab- 
normal action of the transmitter from 
manifesting themselves in the associated 
or home receiver, and to effect this with- 
out materially reducing the volume of 
transmission, are the objects of this 1n- 
vention. Attempts have heretofore been 
made to attain some of these objects by 
specially designed induction coils with 
associated balancing resistances, but such 
arrangements while fairly satisfactory 
with transmitters of moderate power 
operating under the local battery condi- 
tions shown in said patents are not com- 
pletely successful under present condi- 
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tions and apparently are not of a char- 
acter capable of improvement or further 
development in such manner as to meet 
such prospective conditions as are now in 
sight. In the modern practice of a com- 
mon and central babtery exchange the 
substation apparatus comprises the call- 
bell, the telephone transmitter and an 
associated induction coil, the telephone 
receiver, the regular suspension-switch, 
serving as a support for the receiver when 
unemployed and operating by the dis 
placement and replacement thereof, and 
a condenser. When the switch is in its 
normal or resting position with the re- 
ceiver suspended upon the hook, the cir- 
cuit is through the call-bell and con- 
denser, such cireuit in virtue of the in- 
clusion in it of the said condenser pre- 
venting the passage of the steady current 
of the central station battery, but readily 
permitting the operation of the polarized 
bell by the alternating currents of the 
central station call-generator. When now 
the receiver is taken from the hook for 
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use and the switch in consequence moves 
to its second and working position, the 
telephone circuits of the substation are 
brought into operative relation with the 
main or line circuit and the central source 
of current. Until recently the substation 
telephone circuit arrangement thus estab- 
lished has been substantially that of the 
United States patent to Charles E. Scrib- 
ner, No. 669,710, of March 12, 1901. In 
this system (the switch being, as assumed, 
in its second position) the main circuit 
is conductively closed through one wind- 
ing of the induction coil, and a local trans- 
mitting circuit is established which con- 
tains the telephone receiver, the condenser 
and the other winding of the induction 
coil. The transmitter is placed in a sec- 
tion of conductor which is common to and 
forms a part of both circuits and is there- 
fore itself connected both in the local and 
main circuit; but its direet action is 
nearly altogether restricted to the local 
circuit, its effect upon the main circuit 
and the distant recaiver being mainly 
exercised through the associated induc- 
tion coil. The source of transmitter cur- 
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rent is in the main circuit at the central 
station, and when the said main circuit 
is closed at the substation by the action 
of the switch in moving to its second po- 
sition, as stated above, there is developed 
a steady current which flows through the 
main line, the substation transmitter and 
the main circuit winding of the induction 
coil. Differences of potential between the 
two sides of the transmitter are deter- 
mined by the resistance variations pro- 
duced in the operation of said transmit- 
ter, and as a consequence waves or surges 
in the local circuit, which circulating in 
the second winding of the induction coil 
induce similar currents in the first wind- 
ing thereof, and these flowing through 
the main circuit act upon the distant re- 
ceiver and cause it to reproduce the 
sound whereby the transmitter was 
originally actuated. In many respects the 
foregoing operative arrangement for the 
telephone circuits of substations is highly 
eflicient; but it has a serious disadvan- 
tage in that it is subject in a high degree 
to the side-tone fault, which the present 
invention aims to prevent or remedy. In 
the present invention the transmitter Is 
removed from that section of conductor 
which is common to both main and local 
circuits, being thus entirely separated 
from the circuit which contains the 
receiver, and consequently from the 
receiver itself, being placed instead 
in the main circuit alone, together 
with one winding of the induction coil. 
This change is the cardinal fea- 
ture of the invention and is pro- 
ductive of decided advantage, since by 
it the unpleasant and annoying side tone 
is practically done away with without ma- 
terial loss in the volume or quantity of 
transmission. The invention as organ- 
ized in a subscribers’ or substation tele- 
phone apparatus or system of circuits 
thus comprises the main circuit or that 
part or loop thereof which is within the 
station, an associated local circuit wholly 
within said substation and an induction 
coil and condenser, one winding of the 
induction coil, together with the station 
telephone transmitter being serially ar- 
ranged in the main circuit-loop, while the 
receiver and condenser are similarly con- 
nected, together with the other winding 
of the induction coil, in the local circuit. 
The invention also consists in associating 
the organization thus constituted with 
the telephone switch, the switch being 
placed in a section of conductor common 
to the main and local circuits and beng 
thereby adapted to control them both. It 
further consists in combiningthe entire 
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and organized with the telephone appara- 
tus and common source of current of the 
central station, these being connected 
with the same main circuit, and likewise 
in a combination of a talking circuit ex- 
tending between two substations through 
a central station, the several instru- 
mentalities at both substations being 
arranged in conformity with the 
characteristic features of the inven- 
tion as stated above, and the talking cir- 
cuit being made up of two component cir- 
cuits independently supplied with trans- 
mitter current developed from a source 
of current located at the central station. 

An improvement in automatic regula- 
tors for electric generators has been 
patented by Mr. William A. Turbayne, of 
Buffalo, N. Y., who has assigned his in- 
terest to Mr. Charles M. Gould, of New 
York city. The invention is an improve- 
ment on a regulator patented by Mr. 
Gould in 1902, this regulator being par- 
ticularly employed in connection with an 
electric lighting apparatus for railway 
cars, In which the electric current is gen- 
erated by a dynamo mounted under the 
car and driven from one of the axles by a 
belt or the like. As the speed of the car 
axle has a considerable range of vari- 
ation, it is desirable in order to maintain 
a practically constant output of the 
dynamo to drive its armature at a prac- 
tically constant speed. Briefly stated, this 
is accomplished in the original patented 
device as follows: The dynamo is mounted 
to move toward and from the driving car 
axle, and an electric motor and connec- 
tions are provided, which move the dynamo 
toward the car axle to slacken the driving- 
belt, so that it will slip and decrease the 
specd of the dynamo-armature when the 
speed of the car axle is greater than nec- 
essary for the normal operation of the 
dynamo and which move the dynamo in 
the opposite direction to tighten the belt 
when the speed of the car axle decreases 
to or below the speed required for the nor- 
mal operation of the dynamo. The motor 
is driven in one direction by a current 
from the dynamo, and a reversing 
mechanism actuated by a solenoid is pro- 
vided for determining the direction of 
movement of the dynamo. The solenoid 
is controlled by a current generated by 
the dynamo and operates the reversing 
mechanism to change the direction of 
movement of the dynamo when the out- 
put of the dynamo rises above or falls be- 
low a predetermined normal value. If the 
car axle rotates at an abnormally slow 
speed for a considerable time—as, for in- 
stance, when the car is moving slowly for 
some distance—the dynamo might be 
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moved so far away from the driving car 
axle as to stretch or break the belt or 
injure some other part of the apparatus. 
If, on the other hand, the car axle is ro- 
tated at an abnormally high speed for a 
considerable length of time—as, for in- 
stance, when the car is run very rapidly 
for some distance—the dynamo might be 
moved so near to the driving car axle as 
to entirely stop the rotation of the dynamo- 
armature or injure or break some part of 
the apparatus. The object of the present 
invention is to provide a simple mechan- 
ism whereby the motor for shifting the 
dynamo is thrown out of opcration before 
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the dynan.o has been moved in either di- 
rcetion to such an extent as to interfere 
with the proper operation of the appa- 
ratus. This is accomplished by intro- 
ducing into the electric circuit for 
operating the motor a limit-switch, which 
is operated by the shifting dynamo-car- 
riage to break the motor-circuit and stop 
the motor before the dynamo has been 
shifted too great a distance in either di- 
rection. 

The Northwestern Storage Battery 
Company, a corporation of Illinois, con- 
trols a patent recently issued to Mr. 
William Gardiner, of Chicago, on a new 
method of preparing electrolytes. Mr. 
Gardiner thus describes his invention: 
In electric storage or secondary batteries 
of that type in which caustic potash or 
caustic soda in solution is used as the elec- 
trolyte and in which one of the electrodes 
is a support on which zinc is deposited 
one great disadvantage is the weight and 
bulk of the electrolyte. Such an electro- 
lyte has been heretofore produced by dis- 
solving an oxide of zinc in a solution of 
hydrate of sodium and hydrate of potas- 
sium. A solution of hydrate of potas- 
sium or hydrate of sodium is capable of 
dissolving but a relatively small quantity 
of the oxide of zinc, and in order to ob- 
tain a secondary battery of this character 
having any considerable capacity it has 
heretofore been necessary to employ in 
each case an exceedingly large quantity 
or volume of solution. This has made 
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such secondary batteries very heavy and 
bulky in proportion to their effectiveness. 
In carrying out my invention I use suit- 
able electrodes. Any of the well-known 
electrodes employed in this class of bat- 
tery, however, may be used, such as oxide 
of copper, for example, as the negative 
electrode and a support of copper gauze 
or iron gauze upon which the zine is de- 
posited in the charge as the positive 
electrode. I produce my improved eletro- 
lyte by means of a strong solution, pref- 
erably of pure caustic potash, in which I 
dissolve pure oxide of zine made by the 
wet process. This solution is placed in 
the cells of a battery having suitable ela- 
trodes and subjected to a charging cur- 
rent in the well-known way until the 
greater portion of the zine contained in 
the solution is deposited upon the posi- 
tive clement. The solution is then re- 
moved from the cells and is placed in 
a suitable receptacle for holding it tem- 
porarily. Oxide of zine is then again 
dissolved in this solution and the solu- 
tion replaced in the same cells as before 
and a charging current applied and the 
zine deposited as before. This may be 
repeated and the process continued until 
zinc sufficient to equal the capacity of the 
desired battery is deposited or accumu- 
lated upon the positive electrode. When 
a sufficient quantity of zine is deposited 
upon the positive electrode, the solution 
used to dissolve the oxide of zinc may be 
removed and a strong, fresh solution of 
pure caustic potash and water contain- 
ing no zine oxides substituted. The bat- 
tery is then in readiness for discharge 
and charge in the performance of work. 
During the discharge the zine accumu- 
lated upon the positive electrode in the 
prior charges dissolves or is taken up in 
the solution, so that after the discharge 
is completed a far greater quantity of 
zine is dissolved or contained in this solu- 
tion than could be possible by the old 
process, which consists in dissolving an 
oxide of zine in this same solution be- 
fore placing it in the battery. Inasmuch 
as the excessive bulk and weight of the 
ordinary battery of this tvpe are caused 
bv the capacity of the alkaline solution 
ordinarily to take up, absorb, or otherwise 
contain but a relatively small quantity of 
oxide of zinc, necessitating a large quan- 
titv of solution for any battery having 
any considerable output, it is obvious 
that by the method described an electro- 
lyte for this type of battery may be ob- 
tained which is very much reduced in 
weight and bulk, primarily because a suffi- 
cient quantity of zine for a given capac- 
ity of battery cell mav ‘be deposited in 
the charge upon the positive element and 
dissolved into the solution on the dis- 
charge. Obviously, also, a cell containing 
an electrolyte of the class described may 
be very much more quickly charged than 
in the ordinary cell of its kind, inasmuch 
as the electrolyte contains a great excess 
of zine which is held in solution in an 
unstable condition and which is therefore 
deposited almost immediately when the 
charging current is applied. 
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A Fan Dynamometer. 

This article describes an ingenious and 
simple absorption dynamometer construct- 
ed on the principle of a rotary fan. The 
dynamometer was designed and developed 
by Colonel Renard, and has been used in 
testing motors at speeds of from 600 to 
1.500 revolutions per minute, developing 
from seven to sixty horse-power. For the 
smaller sizes the dynamometer is coupled 
directly to the motor shaft. For the 
larger sizes a special bearing is built for 
the machine. The machine itself con- 
sists simply of a horizontal shaft attached 
to the centre of an ash rod. To the latter 
are bolted two aluminum planes which 
act as fan blades when the shaft revolves. 
The power absorbed by this dynamom- 
eter is proportional to the cube of the 
angular velocity of the planes. To 
change the load on the motor, the dis- 
tance of the planes from the axle may be 
changed, or planes of different sizes may 
be used. This gives each dynamometer 
a fairly wide range. The brake is cali- 
brated experimentally, and it has been 
found that the power of brakes of differ- 
ent sizes, but geometrically similar, varies 
as the fifth power of their ratio. In use 
the brake is extremely simple and it 
maintains a constant load on the motor 
indefinitely, as there is nothing to heat. 
Morcover, after a brake has been cali- 
brated, a reading of the speed is sufficien: 
to give the output of the motor. This 
dynamometer has been used by the in- 
ventor in shop tests for the past five 
years, and has been found very satis- 
factory.—T'ranslated and abstracted from 
L’Industrie Electrique (Paris), June 25. 

A 
Systems of Mains Laying. 

Svstems of laying conductors under 
the ground are becoming of greater im- 
portance every year. In this article, Mr. 
F. H. Davies gives an outline of the vari- 
ous systems in use, pointing out briefly 
the advantages and disadvantages of each. 
The subway system, the author considers 
to be in many ways the best. The chief 
advantages of this are accessibility and 
sifety from mechanical injury to the 
wires. He holds that there can be but 
little doubt that the subway system is 
bound to become general. The first con- 
duit system consisted of a trench in which 
hare copper strips were carried on insu- 
lators, the trench being covered over in 
some way. This system is somewhat costly, 
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but can be inereased in size easily. In 
more recent types, the conductor is in- 
sulated and laid in an iron or earthen- 
ware conduit. In pipe systems, either 
iron or earthenware pipes may be used. 
This system is more flexible than the con- 
duit svstem. Laying directly in earth is 
the cheapest and most flexible method, 
and this is particularly suitable where 
there is no danger from mechanical in- 
jury. The nature of the soil must, how- 
ever, be considered carefully, as this may 
corrode the lead sheathing. In this sys- 
tem, house connections are easily made. 
The solid system, in which the conductor 
is laid in a trough which is then filled 
with some higher insulating compound, 
is coming greatly into use. It has prac- 
tically the same advantages as a direct 
laid svstem, is cheap and flexible. The 
cable should be plain lead-covered, not 
braided. The trough should be protected 
from mechanical injury by bricks or other 
hard material. In speaking of boxes, the 
author urges that they be made amply 
large in the first case, as this costs but 
little more and is far more satisfactory.— 
Abstracted from Electrical Engineering 
(London), June 19. 
a 
New Material for Simple Alternating 
Currents. 

In this paper M. Marius Latour dis- 
cusses the advantages of single-phase al- 
ternating-current distribution over poly- 
phase, and shows how the former may 
be used for power distribution by means 
of the new types of induction motor. 
The author first says that the usual figures 
given for the economy of the three-phase 
system are fallacious and that the advan- 
tage should be given to the single-phase 
system, for the latter, in addition to its 
simplicity, will require no more copper if 
the difference of potential between each 
wire and the ground is the same as that 
in the three-phase system. The author 
then considers single-phase alternating- 
current motors, reference being made to 
the series motor, the objection to this mo- 
tor being that it can not he used on high 
potentials because of the commutator, the 
rather poor power-factor, and that the 
stator is not heated equally at all points. 
The action of the Latour motor is then 
described. This motor is similar to the 
ordinary induction motor, except in the 
addition of a commutator to the second- 
ary, upon which 
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together are placed. The action of this 
device is described, being shown how the 
motor becomes not only self-exciting with 
a power-factor as high as desired, but self- 
starting, and the speed may be regulated. 
A deseription is then given by M. Gratz- 
muller of the behavior of a motor con- 
structed on this principle, characteristics 
and curves of current and electromotive 
force being shown. The latter demonstrate 
that the current is practically in phase 
with the applied electromotive force, but 
that the wave is slightly flattened at the 
peak. The motor is a two-pole machine 
operating on a frequency of twenty-five. 
The full-load efficiency was eighty-four 
per cent.-—A bstracted and translated from 
Bulletin De La Societe Internationale des 
Electriciens (Paris), June. 
# 
An Experiment on the Change of Weight of 
Radium with Time. 

The results of the test made by Herr 
Hevdweiler, published some time since, 
that a preparation of radium furnished 
by Haën lost in weight daily 0.02 milli- 
gramme, Inspired Herr Ernst Dorn to test 
this matter himself. In December, 1902, 
he enclosed in a small tube 29.9 milli- 
grammes of very active “pure” radium 
bromide supplied by Buchler & Company. 
The tube was of alkali-free Jenaer glass, 
six centimetres long, with an outside di- 
ameter of 0.46 centimetre and a thick- 
ness of glass of 0.3 millimetre. The tube 
was closed by fusing. A counterweight 
Was prepared of an equal length of the 
same glass tube, filled with sand, and also 
closed by melting. Both tubes were fitted 
with hanging eyes of equal lengths of the 
same platinum wire. The weight of the 
tuhes amounted to from 1.1084 to 1.1088 
grammes. For weighing the tubes were 
hung on the hooks of a balance beam. 
During the weighing the tubes came into 
contact with no foreign body except the 
ivory tweezers used in handling. For in- 
terpolation, a platinum milligramme 
weight was used and kept under a double 
bell glass. The balance was fitted with a 
reading mirror, and its sensitiveness varied 
somewhat with the temperature. It was 
set up in a large, arched, quiet room, with 
a stone floor, upon a brick table with a 
slate top. The reading telescope was set 
up on a seasoned hardwood stand. The 
balance was surrounded by a double wall- 
cd box of bare zine, with but one opening; 
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with glass. The scale was lighted bv a 
beam from an incandescent lamp, the 
balance being carefully shielded. To pre- 
vent disturbanees, due to static charges, 
two tubes filled with radium chloride were 
placed under the balance box during the 
spring. Hydrometric observations were 
made during the weighing. The latter 
were made by the swinging method. An 
illustrative example is given. In every 
case the observations show that a loss 
of weight of more than 0.001 milligramme 
in about three months did not occur, while 
according to Heydweiler’s result, ob- 
tained upon 5,000 inilligrammes, the 
quantity of radioactive material here used 
should have shown a loss in ninety days 
of 0.011 milligramme. To test the rela- 
tive activity of the two materials, that 
used by the author in this work and that 
used by Heydweiler, were compared by an 
eleetroscope, according to the method of 
Elster and Geidel. The results showed 
that Dorns material was much more 
active than that used by Heydweiler.— 
Translated and abstracted from the 
Physikalische Zeitschrift (Leipsic), July 
1. 
# 


The New Electricity Works of the Man- 
chester Corporation. 


In the second section of this serial, 
which describes in detail the Manchester 
works, are given particulars of the power 
plant and substations being erected after 
the designs of Mr. G. F. Metzger, the city 
electrical engineer. The first instalment 
of this scheme comprises a generating 
plant of 12,000 horse-power, but the 
buildings are designed to accommodate 
twice this amount. The steaming plant 
will consist of twelve Babcock & Wilcox 
boilers, each capable of evaporating 20,- 
000 pounds of water per hour. These 
are provided with automatic stokers and 
superheaters. The generating plant will 
consist of two 3,750-kilowatt sets, each 
comprising a 6,000 indicated horse-power, 
vertical, triple-expansion, condensing en- 
gine, running at seventy-five revolutions 
per minute, and a three-phase alternator 
working at 6,500 volts, fifty cycles. The 
engines will be supplied by the Wallsend 
Slipway and Engineering Company. 
These engines will have four cylinders 
with four cranks each, and work at 190 
pounds pressure at the stop valve with 
superheated steam. The generators will 
be supplied by the Electrical Company, 
Limited, and will be of the revolving- 
field type, with the poles mounted on the 
periphery of a flywheel weighing 160 tons 
and twenty-seven feet in diameter. This 
station will supply power to ten substa- 
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tions, which will be much alike in design 
and equipment. The equipment will con- 
sist of four 150-kilowatt motor-generators 
and one 100-kilowatt motor-balancer. 
Provision is made for extensions with 
large units of 300 kilowatts cach. These 
sets consist of three-phase synchronous 
motors, receiving current direct at 6,500 
volts, coupled to a six-pole dynamo, giv- 
ing 375 amperes at from 400 to 550 volts. 
In addition to these substations there are 
ten others, erected in connection with the 
plans of Dr. A. B. W. Kennedy, and sup- 
plied from the power-house which is de- 
seribed in the abstract of the first of these 
articles in the ELECTRICAL Review of 
July 18. The motor-generator sets are 
similar to the ones just described, but 
have a capacity of 220 kilowatts. The 
dvnamos of these sets are supplied with 
slip rings, to which are connected in- 
ductance coils, making each dynamo self- 
balancing, in addition to the balancing 
set. At the Dickinson street station were 
installed recently two 900-kilowatt Par- 
sons steam turbines. These run at 1,040 
revolutions per minute, and each drives 
two generators, This station also con- 
tains two Musgrave-Siemens and Mus- 
grave E. C. C. steam dynamos, each of 
1.500 kilowatts output.—A bstracted from 
the Electrical Review (London), July 3. 
A 
On Induction Machines and a New Type of 
Polyphase Generator. 

This is the first half of an article by 
Mr. A. C. Eborall, and in it the author 
gives a short account of the polyphase 
generator designed by Alexander Hey- 
land, with some remarks relative to its 
development. These generators are syn- 
chronous, although the operation of their 
fields is of the nature of that of asvn- 
chronous machines. They are self-ex- 
citing, and are scientifically and properly 
compounded, not only with regard to the 
magnitude of the current, but with re- 
gard to its character. In the standard 
induction motor the large wattless com- 
ponent of the stator current is due to 
the fact that the magnetic flux is pro- 
duced by magnetizing the currents of the 
full frequency circulating in the stator 
winding. The magnetizing current in the 
best modern motors of normal design is 
of the order of twenty per cent of the 
full-load current, and consequently the 
volt-ampere input of the motor at no 
load is of the order of one-quarter of the 
apparent input at full load. The exces- 
sive amount of apparent energy required 
by the standard induction motor for the 


production of its magnetic flux is due 


to the high frequency of the magnetizing 
current, where a few volts would get this 
current through the stator windings if 


it was a direct current. It actually re 
quires the full supply pressure. Nearl: 
the whole of the applied pressure is re 
quired to balance the counter-electromo 
tive force set up in the stator windings 
and it is clear that if this back pressure 
could be done away with the magnetizing 
watts ,would be almost inappreciable. 
This has been accomplished by Heyland, 
who supplies a magnetizing current to 
the rotor, having the low frequency of 
the rotor currents. These currents are 
supplicd to the rotor through a commu- 
tator, the segments of which are con- 
nected to the rotor conductors, and are 
also short-circuited by low-resistance con- 
ductors which, while lengthening the 
commutator a small amount, make no 
appreciable difference in its cost. The 
low-resistance connectors to the commu- 
tator bars short-circuit the rotor wind- 


ing, prevent the current from being 
broken at the brushes, reduce the amount 


of current under the brushes, and take 
up the pulsation in the rotor current, and 
hence in the magnetic flux. The commu- 
tator brushes are so placed relatively to 
the stator that the converted magnetizing 
currents in the rotor bars have exactly 
the same direction as the corresponding 
stator currents, which these rotor mag- 
netizing currents have to replace. The 
position and synchronous rotation of the 
magnetic flux are determined by the po- 
sition of the brushes, and are independent 
of the speed of the rotor. The stator 
current of such a compensated motor is 
a pure energy current after the current 
led to the brushes has once been properly 
adjusted. In a properly adjusted com- 
pensated motor the power-factor is umty 
at all times. In the compensated motor 
the rotor flux is equal to the stator flux, 
plus the leakage flux, and an increase 
of magnetic leakage simply means that 
the rotor flux must be correspondingly 
Increased. This is not objectionable, since 
the rotor iron losses are, in any case, 
small, and deepening the rotor slots to 
get in more copper produces no ill effects. 
When this compe nsating device is added 
to an induction generator it becomes 
self-exciting. The only difference be- 
tween the compensated induction gen- 
erator and the compensated induction 
motor is that the former requires rela- 
tively a little more excitation. The gen- 
erator may be compounded or over-com- 
pounded for simple and inductive loads 
by passing the main stator current, or 
a portion of it, through the short-cir- 
cuit rotor, in addition to the compensat- 
ing current. When operated as a gen- 
erator a small synchronous machine must 
be connected to the same circuit to fix 
the frequency.—Abstracted from the 
Electrician (London), July 3. 
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“Telephony.” Arthur Vaughan Abbott. 
New York. McGraw Publishing Company. In 
six volumes. First three volumes now ready, 
Part I—The Location of Central Offices. 170 
pages. 83 illustrations. Part 11—The Con- 
struction of Underground Conduits. 190 pages. 
62 illustrations Part JI1[—The Cable Plant. 
152 pages. 51 illustrations. Supplicd by the 
ELECTRICAL ReEVIEW at $1.50 per volume ; the 
set complete (if ordered together), $600. Uni- 
form cloth binding. 


The first volume of this series is de- 
voted to the method of selecting central 
office location (or locations, if there is 
to he more than one central office), a dis- 
cussion of the necessary trunking facili- 
ties, mileage of same, etc. ‘The functions 
of an exchange are given in chapter 1 
in a general way, and chapter ii is devoted 
to explaining the meaning of terms most 
commonly used for designating the vari- 
ous parts that go to make up the central 
oftice. Six chapters are then devoted to 
the self-evident fact that the location of 
the central office which will require the 
least wire mileage is that location which 
falls at the intersection of two straight 
lines drawn perpendicularly to each other 
following the street lines, being so located 
that there will be as many substations on 
one side of each line as on the other. The 
author then passes on to determining the 
necessary number of trunk circuits and 
the trunk wire mileage where more than 
one oftice is to be established, and finally 
evolves, at the end of the chapter, the 

1 M 
equation R = g CE . This 
equation represents the ratio of the num- 
ber of outgoing trunk calls to the total 
number of originating calls, and in it q 
represents an “acquaintance” factor, 
which depends for its value upon the 
social and business relations of subscrib- 
ers connected to different offices; S repre- 
sents the total number of subscribers in 
the system; T the average number of 
originating calls for a substation per day 
in the system, and S! and T? the same, 
respectively, for any particular office. 
Here we have one equation for solution, 
with several unknown quantities, none of 
which can be determined until the ex- 
changes are built and the peg counts are 
made. The author gives approximate 
values for these unknown quantities 
which may have held true for Chicago 
—in which city the author has probably 
collected his information—but are not 
borne out in other places. The equation 
represents the percentage of the total 
number of originating calls in any par- 
ticular exchange which are outgoing trunk 
calls, such trunk calls being destined to 
any other exchange in the entire system. 
But what are we going to do with such an 
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equation if we want to determine the 
number of calls from your north exchange 
to your south exchange, or from your 
north exchange to your west exchange? 
It is unquestionably true that good judg- 
ment can be used in designating the num- 
ber of trunks from any exchange to an- 
other exchange, which will not be far 
wrong, but equations are of no value in 
such determinations. 

The system described in this volume for 
the operation of the trunks is hardly up 
to date. In the best modern boards the 
B operator never rings a subscriber—she 
hasn't time. The A operator tests the 
subscriber's line for “busy,” does the 
ringing through the trunk, and super- 
vises the connection. 

In the second volume a rather complete 
general description of underground con- 
duit construction is given, but the prices 
and costs look as though they were made 
up from data gathered some years ago, 
and are far from being correct or reliable. 
The cost to-day of such work is consider- 
ably in excess of the figures given, on ac- 
count of the increased cost of both labor 
and material, and although the author 
asserts in chapter xcvi that “the cost of 
conduit construction is constantly and 
steadily decreasing, owing to improve- 
ments and cheapening in the manufac- 
ture of materials employed, natural com- 
petition tending to decrease price, ete.,” 
yet the fact is that “natural” combina- 
tions of manufacturers, labor unions, and 
the great demand for supplies of all kinds 
have served to increase the price of both 
material and labor all along the line, and 
the cost of such work is higher to-day 
than ever before. 

In speaking of the advisable distance 
between manholes, a distance of 500 feet 
between them as recommended is too 
great, as by the adoption of cables carry- 
ing from 400 to 600 pairs, as is now being 
practised, shorter distances are necessary, 
as cables of the size mentioned would not 
well stand the strain, nor their lead 
sheath the wear in a pull of this distance. 
As regards the advisability of placing 
concrete at the sides and on top of the 


ducts, or not to do so—the estimated 
sum of $78,000 was saved in the construc- 
tion of an underground system which has 
come under our observation recently, and 
the company for which the system was in- 
stalled has never paid out one cent in 
repairs for damage due to careless street 
excavation for over a period of three and 
one-half years. There have been two 
cases of damage reported and repaired, in 
the nature of pick holes, in one instance 
damaging a cable, but the cost of the 
necessary repairs was promptly paid by 
the company whose employé caused the 
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damage in each instance, and about half 
a dozen telephones were out of service for 
a period of twenty-four hours. In the 
system referred to the only covering of 
the ducts on the sides and top consists of 
cement mortar plastered on one-half inch 
thick. | 

In Vol. iii, entitled “The Cable 
Plant,” the general description of manu- 
facture and methods of installing, splic- 
ing and terminating is rather complete. 
The prices and costs, as in the former 
volumes, are not up to date. In the “con- 
tract and specifications for cable construc- 
tion” (section twenty-three), it does not 
seem advisable to allow the contractor to 
use either single or double-wrap insula- 
tion. A double wrap wound on each wire 
in reversed layers costs little more, and is 
well worth the difference by reason of the 
additional assurance against crosses, and 
because it gives a more substantial body 
to the cable, and enables it to be handled 
with less danger of buckling. In cables 
of 200 pairs or over single wrap is neces- 
sary to keep the capacity within reason- 
able limits. In these same specifications 
it would also be well to specify the length 
of time of charge and exact voltage in 
making insulation and capacity tests. The 
practice of putting two or three per cent 
of tin in a lead sheathing is being aban- 
doned, and, so far as the reviewer knows, 
no manufacturer can give a good reason 
for its use, except that it had always been 
used, until some one in the last few years 
called for commercially pure lead in his 
specifications. The earliest forms of 
paper-covered cables were made up by 
drawing the core into a lead pipe, and this 
pipe was then stiffened by an admixture 
of about three per cent of tin, so as to 
enable the manufacturer to draw the core 
in without bending the pipe. A sheath 
of commercially pure lead reduces the 
first cost, and the cable will last just as 
long. The author, in section twenty- 
seven, gives outside dimensions for 400- 
pair cables which would bar the use of 
that size in the underground systems as 
built to-day, in which the ducts would 
run about three and one-quarter inches in 
diameter; but fortunately the cable 
manufacturers make it with the same con- 
ductor resistance and capacity as called 
for by the author, and with a diameter 
outside of less than three inches. 

In all of the three volumes received the 
prices and costs of materials and labor 
are given in too general a way. Costs, to 
he of any value, should be expressed in 
time units. For instance, to say that the 
cable splicer and helper will make one 
splice in a 2,200-pair cable in ten hours 
gives such information as can always i 
used, and simply requires adjustment 
the echedule prices of labor; and t 
same thing is true of materials—thes 
should he given in quantities. Tables an 
curves of costs are valueless in these days 
of rapidly changing prices, as one this 
stance will illustrate—previous a 2 
spring multiple tile conduit was me : 
common labor: now this can not be at) 
(in some sections of the country, at leas 
as the masons have ruled, otherwise, 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


n each instance, and about y: 
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of twenty-four hours. lhe 
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ortar plastered on one-half K will be run in conjunction with units of 


similar size already supplied by the comi- 
pany, and working at the Bankside sta- 
tion. The external diameter of the com- 
mutator is ten feet, and there are 900 
segments, each of hard-drawn copper, 
around the cireumference. The generator 
is designed for a normal output of 1,800 
kilowatts at 450 to 500 volts, and will 
be capable of supporting a continuous 


the base, or a new bulb may be fused to 
the base, as desired, in any case making 
a clean saving of the cap, button, stem 
and the platinum leads. 

The company’s purpose is to place on 
the market a lamp of the highest quality. 
It has equipped a plant at St. Louis with 
the most modern machinery and instru- 
ments, and states that its method of con- 
struction will be such as to produce the 


A New Type of Incandescent Lamp. 

The Missouri-American Electric Com- 
pany, St. Louis, Mo., is placing on the 
market a new type of incandescent lamp 
for which a number of special features 
are claimed. The chief feature of this 
lamp is in the attachment of the bulb to 
the socket. This is a radical departure 
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from the ordinary type. The locking 
device is entirely mechanical, and the 
accompanying illustration will give a 
good idea of the method in which this 
is accomplished. 


New TYPE INCANDESCENT LAMP. 


The metal cap is slipped over the stem 
of the lamp, and! a porcelain plug is 
seated under the brass cap. One lead is 
drawn through the porcelain plug and 
soldered to a button which is slightly 
raised above the flanges on the porcelain 
plug. By means of a special cement 
this button is fastened to and becomes a 
part of the stem of the lamp. The other 
lead is carried alongside of the stem of 
the lamp, between the stem and the brass 
cap, and attached by a drop of solder to 
the cap. A brass tie-wire holds the cap, 
by means of four projections, to the stem 
of the lamp, the drop of solder which is 
part of the connection of one of the fila- 
ment leads securing this permanently. 
This method of attaching does away 
entirely with the use of plaster of Paris 
and cements. 

The manufacturer states that with this 
type of lamp, if a renewal is desired, tho 
old bulb may be cleaned and fused to 


very best results. The Edison base is 
furnished with these lamps, and as the 
demand justifies it other types will be 
adopted. For the present the output will 
be fitted with the Miller patent Edison 
hase. The anchored oval type of filament 
is used, but coil filaments will be fitted 
wherever specified. 


A General Engineering Company. 

Articles of incorporation have been 
filed with the Secretary of State at Spring- 
field, IIL, for the Cosmos General Engi- 
neering Company, with principal oftices 
in the Fisher Building, Chicago. This 
Company proposes to do general, consult- 
ing and contracting engineering in all of 
its branches and will sell any and all 
kinds of machinery. The officers and prin- 
cipal stockholders of the company are 
men of wide experience as engineers and 
business men, and while all of the 
business will be conducted under one 
gencral management, each individual 
department will be represented by a 
man who has built up a reputation 
for himself in his special branch of en- 
gineering. ‘Therefore, any one desiring 
to obtain any certain results and not 
knowing his exact needs, will have only 
to write to the general office of the com- 
pany explaining fully just what is re- 
quired and he will be informed at once 
what is necessary to reach the best results 
in the shortest time, as well as the total 
cost of the same. In that way anybody 
wishing for information on a given sub- 
ject will not have to go to the expense 
and trouble of experimenting or spending 
a lot of valuable time in corresponding 
or hunting for the information desired. 

Offices will be established in all of the 
leading cities so that there will be as little 
delay as possible in attending to the 
wishes of its customers. š 
< 


A Large Commutator. 

The accompanying engraving illustrates 
the assembly of a commutator which is to 
form part of an 1,800-kilowatt, direct- 
connected generator under construction in 
the shops of the British Westinghouse 
Company, Manchester. The generator 13 
being supplied to the order of the City of 
London Electric Lighting Company, and 


overload of twenty per cent of its total 
output. 

The commutator serves to illustrate the 
class and size of work being turned out 
from the Westinghouse works, now that 
the organization has become settled into 
definite operation. The development of 
this large undertaking will be watched 


COMMUTATOR FOR 1,800-KILOWATT GENERATOR. 


with considerable interest during the next 
few years, especially as some of the largest 
schemes for power distribution and rail- 
way operation are passing through the 
company’s hands. | 
— — d 

The escalator at the Twenty-third 
strect station of the Sixth Avenue Ele- 
vated Railroad, New York city, which was 
shut down recently, has now resumed 
regular operation. Some time ago the 
motor driving the escalator was connected 
to take current from the third rail. It 
was found, however, that the voltage 
fluctuates over a considerably wider range 
than had been anticipated, and the shut- 
down was necessary in order that altera- 
tions might be made in the motor to se- 


cure better speed regulation. It is stated 
that during the interval in which the elec- 


trical changes were in progress the re- 
ceipts of the station showed a marked 


falling off. sake 


New Type Induction Motors. 

The Stanley Electric Manufacturing 
‘ompany, Pittsfield, Mass., is placing on 
he market a comprehensive line of in- 
luction motors which, along with its line 
f high-grade alternating-current appara- 
us, it recommends as being of the usual 
‘S. K. C.” standard. As the conditions of 
yperation for alternating-current motors 
‘over a wide range, the Stanley company 
aas deemed it expedient to develop three 
listinct types, and not make one style 
answer for all service. 

Fig. 1 shows the type A induction mo- 
tor with the armature or secondary re- 
moved, showing the field or primary 
winding and bearings in the end- frames. 
This is the most simple type of motor. 
The armature or secondary, which is 
shown in Fig. 2, is of the squirrel-cage 
type, and consists of straight copper bars 
laid in partly closed slots, with practically 
no insulation, and short-circuited by 
means of heavy end-rings, as may be seen 
in the illustration. Injury to the arma- 
ture, either by heating or by mechanical 
displacement of the parts, is practically 
impossible, and the wear on the motor is 
reduced to that which takes place in the 
bearings. Owing to the great simplicity 
of armature construction, the type A mo- 
tor is the most desirable where the condi- 
tions admit of its use, namely, where the 
motor is not required to start heavy loads, 
or where a large starting current will not 
injuriously affect the potential regulation 
of the system. It is possible to start the 
type A motor by simply closing the line 
switch, and this method is used with mo- 
tors below five horse-power; but as the 
first rush of current, when so starting, 
amounts to several times the running cur- 
rent, it is advisable to use with the larger 


Fig. 2.—ARMATURE OR SECONDARY. 


sizes of motors a device called a starting 
compensator, to reduce the voltage im- 
pressed upon the motor, and thus decrease 
the current taken. 

The starting compensator consists of 
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a single-coil transformer in each phase 
of the circuit, with taps brought out at 
various points of the winding, in order 
that a number of potentials may be ob- 
tained. The compensator is provided 
with a double-throw oil switch, by means 
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torque thus developed be unequal to that 
necessary, a proper adjustment of the 
connections of the compensator to secure 
a higher potential can be readily made. 

Fig. 4 shows the type B induction mo- 
tor. In this type the starting current is 
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Fig. 1.—Inpuction MOTOR WITH ARMATURE REMOVED, 


of which, after starting, the coils are cut 
out and the full voltage of the line ap- 
plied to the motor. Fig. 3 shows dia- 
grammatically the construction of the 
compensator, and the method of connect- 
ing it to the line and to the motor. 

The point at which the compensator 
should be connected will depend upon the 
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Fic. 3 —COMPENSATOR CONNECTIONS DIAGRAM. 


torque which the motor must develop in 
starting. Compensators connected to the 
first tap in the winding are furnished so 
as to give the minimum voltage, and 
therefore the least current. Should the 
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kept low by introducing starting resist- 
ance within the secondary circuit. This 
motor does not possess the same simplicity 
of construction as the type A motor, owing 
to the fact that the armature has a polar 
winding, and a device for varying the 
armature resistance is necessary. But it 
has the advantage that it will start a 


given load with a current materially less 
than that taken by the type A motor. The 
type B motor is so designed that, for a 
given torque, the starting current will not 
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therefore recommended by the company 
where the motor must start heavily 


loaded, and where a large current, such 
as the motor with short-circuited arma- 
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short-circuited step by step. Fig. 5 
shows the armature of the type B motor. 

Fig. 6 shows the type C variable-speed 
induction motor. With this type of mo- 


Fra. 4.—INpDUCTION MOTOR WITH STARTING RESISTANCE IN SECONDARY. 


ture takes when starting at full load, 
would be objectionable. 

The starting resistance is placed within 
the armature spider, and leads are brought 
out from several points of the resistance 
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Fic. 5.—ARMATURE OF Type B INDUCTION MOTOR. 


to a set of contacts parallel to the shaft.. 
A lever on the outside of the motor oper- 
ates a sliding collar, which is arranged 
to pass over the contacts so that the re- 
sistance on starting the motor can be 
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tor the armature winding is similar to 
that of type B. The leads from the wind- 
ings are carried through a hollow shaft 
to the collector rings, by means of which 
connection is made with a suitable con- 


troller for cutting in and out the resist- 
ance external to the armature. 
way, with the rheostatic control, the de- 
sired speed variation is secured. 


In this 


The manufacturer claims that these 
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motors can develop a torque of at least 
200 per cent of their normal full load. 
The temperature rise of a motor of either 
of the three types on a continuous run at 
full load will not exceed forty degrecs 
centigrade. The speed of type A and 
type B motors varies but slightly from no 
load to full load, the variation not exceed- 
ing two per cent in the larger motors, and 
from five to six per cent in the smaller 
sizes. The standard induction motors are 
wound for frequencies of twenty-five, 
forty and sixty cycles. The standard po- 
tentials for the twenty-five-cycle motors 
are 220 volts for. capacities under fifty 
horse-power, and 440 volts for capacities 
of fifty horse-power and above. The 
sixty-cy¢le motors are designed for the 
same potentials, and in addition, the regu- 
lar line includes 2,080-volt motors, in 
capacities of fifty horse-power and above. 
The forty-cycle motors of all sizes are de- 
signed to operate at 550 volts. 
eee 
Westinghouse Mining Locomotives 
for De Beer’s Consolidated 
Mines. 

Mule haulage is to be replaced by elee- 
tric traction on the De Beer’s mines, an 
order having just been placed with the 
British Westinghouse Electric and Manu- 
facturing Company, Limited, for the sup- 
ply of twelve mining locomotives of the 
Westinghouse type, with the requisite 
spare parts, etc. These locomotives have 
four wheels, each pair driven by a West- 
inghouse motor of ten-horse-power capac- 


Fic. 6.—VARIABLE SPEED INDUCTION MOTOR. 


ity at a conservative rating. They can 
thus develop a full load draw-bar pull 
of about 900 pounds, running at six to 
ten miles per hour on the level. The most 
interesting feature of these tractors is 
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that the gauge being very narrow-—eight- 
een inches—the motors have to be mount- 
ed clear of the wheels. The motor pinion 
meshes in the ordinary way with an addi- 
tional intermediate gear-wheel. The jour- 
nals of the shaft carrving this gear-wheel 
run in boxes working in pedestals over 
the main journal boxes of the locomotives 
and rigidly connected to them. Thus the 
locomotive frame, which is supported on 
springs in the usual manner, is free to 
rise and fall on the axles and without dis- 
engaging the gears. The motors are hung 
on the shafts of the intermediate gear as 
if these were the ordinary wheel axles, 
and the usual “nose” suspension is em- 
ployed. These locomotives are built to 
last, both mechanical and electrical parts 
being of very strong, workmanlike con- 
struction. 
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Columbia Electric Five-Ton Truck 
with Four-Motor Drive and 
Electrical Steering. 

The new Columbia electric five-ton 
truck, made by the Electrical Vehicle 
Company, of Hartford, Ct., presents 
marked advances over large self-propelled 
vehicles of previous types, in that 
it exemplifies the first commercially 
successful attempt to apply power 
to all four wheels and to steer 
by other than manual power. The 
general lines of the construction of the 
vehicle proper follow quite closely stand- 
ard horse truck construction of the well- 
known “New York gear” type. The large 
fifth wheel at the front permits the front 
axle and wheels to be swung at right 
angles to the body, giving a short turn- 
ing circle and permitting the vehicle to 
-be turned around in a space which is 
practically of its own length. All four 
wheels are alike and of the standard 
Sarven type, mounted on large roller 

bearings. 

Four powerful motors are used for 
driving, one for each wheel. These are 
suspended directly from the body of the 
vehicle, transmitting power to the wheels 
by heavy roller chains. The wheel 
sprockets are bolted directly to the spoke, 
giving a simple but strong construction. 
Chain adjustment is provided by a power- 
ful strut between the axle and the motor. 
This is so made as to allow for working 
and twisting of the body without any 
twist being imparted to the strut. 

The front truck is steered by means 
of an electric motor. A large, broad- 
faced steering sector is carried by the 
truck. This sector meshes with a large 
pinion at the lower end of a short, thick 
vertical shaft, at the upper end of which 
is a worm-gear driven by a worm on a 
short shaft which can be clutched to the 
steering motor or not as desired. This 
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arrangement affords a rigid back-lock, 
holding the wheels securely wherever the 
motor leaves them. In order to give 
perfect steadiness of steering, especially 
when coasting or when little power is re- 
quired, a solenoid-released brake is put 
on the arinature shaft to stop its rotating 
instantly the power is turned off. This 
simple device makes it possible to run the 
truck as fast as eighteen miles per hour 
and hold a perfectly true course. When 
the front truck is swung at right angles 
to the body it automatically cuts the 
power from the rear wheel motors, this 
arrangement preventing the front tires 
from being shoved sidewise when the 
vehicle is turned in a short circle. The 
steering motor is controlled by a short 
tiller placed immediately above the main 
controller. It is so adjusted that if it 
is swung through, say, fifteen degrees, 
the front truck swings through the same 
angle and then comes to rest. The di- 
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ing and twisting of the battery is elimi- 
nated, which could not be the case if it 
were suspended from four points. The 
usual Columbia automatic contacts are 
used on the tray, simplifying the work of 
loading and unloading batteries. 

The controller is of the standard 
Columbia vertical pattern, giving four 
speeds forward, an electric brake and 


‘three reverse speeds. The electric brake 


works on all four wheels and thus pre- 
vents skidding. 

A powerful foot-operated expanding 
brake works directly on the rear wheel 
sprockets. This is a wood-faced brake 
arranged for easy adjustment to wear. 

The largest solid tires made are used, 
and, as power is applied equally to all 
four wheels, not only is the driving strain 
per tire reduced fifty per cent, but the 
actual weight carried per tire is greatly 
reduced, inasmuch as only fifty per cent 
of the total weight of the truck need be 
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Five-Ton ELEctric TrucK—Four-Motor DRIVE, AND ELECTRICALLY STEERED. 


rection of the tiller is always indicative 
of the direction of the progress of the 
vehicle. Means are provided to steer the 
truck by hand in case of accident to the 
motor or battery. 

The truck is provided with a powerful 
winch operated by the steering motor 
when it has been uneclutehed from the 
stecring gear and coupled to the clutch 
gear. This change can be quickly made 
by the operator. 

The battery consists of forty-four exide 
cells of 280-ampere-hours capacity, ar- 
ranged in a tray hung below the body by 
the well-known exclusive Columbia meth- 
od. The battery can be readily removed 
by one man, although it weighs 3,500 
pounds. A new method of battery sus- 
pension from three points has been in- 
troduced in this vehicle. With so large 
a truck, having a platform approximating 
sixteen feet by six feet in dimensions, 
it is naturally difficult to keep it perfectly 
flat at all times when it is in service, 
and by means of this suspension all warp- 


supported on each axle, whereas with the 
two-motor drive from sixty to seventy per 
cent of the weight must be carried by the 
driving axle. 

This truck is especially designed for 
heavy traffic in crowded centres. The 
fact that it can be swung entirely around 
in its own length in from five to ten 
seconds does away with all the backing 
and filling which has proved so tedious 
to operators of heavy hand-steered trucks 
and which involves great wear on tires 
and mechanism. The four-wheel drive 
reduces the dead load per tire and cuts 
the driving strain in half; it also reduces 
liability to skid and greatly simplifies con- 
trol of the vehicle under a heavy load. 
The matter of accessibility has been care 
fully attended to and all working parts, 
including motor, commutators and bear- 
ings, can quickly be got at for cleaning 
and oiling, adjustment and repairs. 

The Electric Vehicle Company has sev- 
eral orders on hand for these new vehicles, 
two of which shave, been. completed, 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW CANADIAN WESTINGHOUSE COMPANY INCOR- 
PORATED—The Canadian Westinghouse Company has been in- 
corporated by George Westinghouse, manufacturer, Pittsburg: 
Henry Herman Westinghouse, manufacturer, New York; George 
Carson Smith, capitalist, Pittsburg; Frank Hendrickson Taylor, 
Pittsburg; Loyall Allen Osborne, manufacturer, Pittsburg; Thomas 
Ahearn, manufacturer; Warren Young Soper, manufacturer, 
Ottawa and Paul Judson Myler, manufacturer, Hamilton. 

CHICAGO TRACTION IMPROVEMENTS—Judge Peter 8S. 
Grosscup has taken official cognizance of the arguments recently 
made before him in respect to the ninety-nine-year claim, instruct- 
ing the receivers of the Union Traction Company, of Chicago, to 
suffer no interference with the company’s rights in Chicago streets. 
The Court hands down instructions to the receivers, declaring that 
the situation Invites a settlement of the problem and pledges the 
Court’s support; and the Court orders the sum of $580,000 ex- 
pended on immediate improvements, including the purchase of ad- 
ditional cars and electrifying of parts of the cable system. 


NEW PENNSYLVANIA-OHIO TROLLEY SYSTEM—It is an- 
nounced that a large electric railway system is to be built between 
Avalon and Freedom, in the Ohio Valley. This is said to be the 
project of officials of the Pennsylvania Railroad. It is thought 
that because of the recent location of large industries at Leetsdale 
and Ambridge the building of a street railway system is 
necessary. While it is alleged that the steam railroad company 
has opposed the introduction of trolley lines into the Sewickley 
Valley, it is now prepared to withdraw any opposition, and will 
use its influence toward securing the construction of an electric 
street railway, provided that it is of up-to-date construction and 
operated so as to assist in building up the community through 
which jt will pass. 

MEXICAN POWER SCHEME—The Mexican Light and Power 
Company, Limited, whose New York offices are in the Columbia 
Building, 29 Broadway, is about to let contracts for the initial 
equipment for its plant at Necaxa, from which place power is to 
be transmitted to Mexico City, some nineteen miles distant. The 
first installation will be of some 28,000 horse-power, which will 
be generated by four 7,000-horsapower ‘water turbines, direct- 
connected to generators of 5,000 kilowatts each. The available 
head is 725 feet. The average flow of water is at the rate of six 
cubic metres. In the winter and dry season it averages four cubic 
metres. The equipment will operate at 300 revolutions per minute. 
Mr. James Ross, of Toronto, is president of the company. Mr. 
F. S. Pearson is vice-president of the company, and is also chief 
electrical expert. 

ILLINOIS TROLLEY SYSTEMS—Projects for connecting the 
principal cities of Illinois by an electric railway system are re- 
ceiving prominent attention. It is estimated that within the next 
five years $5,000,000 will be expended in the construction of these 
lines, most of which will be constructed in central Illinois, the 
northern portion being pretty well supplied. Unless there is an 
unexpected hitch it will be possible within the next five years to 
travel from St. Louis, Mo., to Chicago, Ill., by trolley, and to visit 
every city of importance in the state by the same means. The 
principal system will be known as the W. H. Knight, which in- 
cludes a line forty miles in length between Bloomington and De- 
cautur; a line the same length between Bloomington and Peoria, 
and one of 150 miles between Springfield and Peoria, which cir- 
cles around to take in Havana and Fulton County, with its prin- 
cipal cities. This company also proposes to construct a line to 
connect Springfield and Decatur. Another company will shortly 
commence operations between Bloomington and Joliet, to connect 
with the trolley line from the latter city to Chicago. The fran- 
chises from the principal towns and villages have been mostly se- 
cured and large amounts of stock subscribed. 

NEW LINE OPEN BETWEEN JACKSON AND BATTLE 
CREEK, MICH.—The Jackson & Battle Creek Traction Company's 


line between these cities in the state of Michigan has been for- 
mally opened. This road is a section of one of the most im- 
portant interurban railroads now being constructed in the 
country. The Jackson & Battle Creek Traction Company, whose 
lines have been placed in operation, passes through the cities of 
Jackson, Albion, Marshall and Battle Creek, a distance of forty- 
five miles. This company will, it is said, be consoliaated in the 
near future with other sections now in operation and under con- 
Struction through the cities and villages of Jackson, Grass Lake, 
Chelsea, Dexter, Ann Arbor and Plymouth to Detroit, forming a 
continuous line from Detroit to Battle Creek of 122 miles. These 
sections are to be completed and in operation under one manage- 
ment by January 1, 1904. As these different sections represent 
what is known as the Boland system, it is the purpose to extend 
this line west. ultimately to Chicago, making a total length of 
line of 285 miles. The entire road will be operated with a third- 
rail system on private right of way outside of the villages and 
cities, where the trolley will be used on a steam railway road-bed. 


THE LARAMIE RIVER, WYO., TO BE THE SITE OF A NEW 
POWER PILANT—A syndicate of eastern capitalists has just been 
organized for the development and operation of electric power from 
the waters of the Big and Little Laramie rivers in the vicinity of 
Laramie City, Wyo. The syndicate’s offices will be in Toledo, 
Ohio, with R. St. John as president and general manager, and 
Frank Smith as local superintendent, with headquarters at Jelm, 
Wyo. The electric generating station will utilize the flow of the 
Big and Little Laramie rivers and their tributaries. The canon 
of the Big Laramie River has, just above the mining town of Jelm. 
a fall of eighty feet within a distance of one mile, while one 
mile below Jelm a second cañon of the same stream has a fall of 
100 feet in one and one-half miles, the Big Laramie carrying 
at low water 400 cubic feet of water per second. On the south 
fork of the Little Laramie River, six miles north of Jelm, is a 
fall of 200 feet in one mile. Six miles farther north, the middle 
fork has a 250-foot fall in one-half mile; while six miles further 
northward the north fork of the Little Laramie River and Liberty 
Creek each offers a fall to the mile of over 200 feet. It is pro- 
posed by the Toledo syndicate to concentrate all of these water 
powers at a central distributing station, to be located either at 
Jelm or Pollock. The estimated cost of the power plant and build- 
ing is about $1,000,000. The initial development of the electric 
plant will reach 5,000 horse-power, with the object of furnishing 
light ani current for motors to the cities of Laramie, Cheyenne, 
Fort Collins, Rawlins, Saratoga and Encampment, with an eventual 
distribution to Steamboat Springs and to Greeley, and to all the 
towns on the Colorado & Southern between Fort Collins and 


Denver. 


TELEPHONE AND TELEGRAPH. 


MERRILL, WIS.—The Merrill Telephone Company has in- 
creased its stock from $10,000 to $25,000. 


LINCOLN, NEB.—The Nebraska Telephone Company will 
make improvements to its local plant at a cost of $10,000. 


DAWSONVILLE, GA.—The Bell Telephone Company intends 
putting up a line to Gainesville, and also a line from Dahlonega to 


Dawsonville. 

HARRISBURG, PA.—The United Telephone Company has ab- 
sorbed the Enterprise Telephone Company, an independent service 
in eastern Lancaster County. 


WALTON, N. Y.—A local telephone company has been organized 
here with the following officers: J. S. Gillet, A. Owens, C. Liddle, 
W. C. Hulbert, G. Keeler and others. 

ST. LOUIS, MO.—The Armory & Tupelo Telephone Company 
has filed articles of incorporation with a capital of $10,000. The 
incorporators are L. B. Camp and R. E. Camp. 


OMAHA, NEB.—The stockholders of the York Telephone Com- 
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pany held a meeting recently for the purpose of increasing the 
capital stock of the company from $50,000 to $500,000. 


MACON, MISS.—The Cumberland Telephone Company is to 
become the owner of the Laurel Telephone Company, of Laurel, 
Miss., which has a system in that city and in Ellisville. 


GERMANTOWN, OHIO—The Independent Telephone Company 
has purchased the Bailey and Flinchpach lines which run west 
from this place, and will extend the line to Winchester. 


ST. LOUIS, MO.—The Bluff City Telephone Company has de- 
cided to increase its capital, and will lay a cable across the Mis- 
sissippi River at Hannibal, to connect with the Illinois lines. 


PHOENIX, R. I.—Work on the construction of the lines of the 
Coventry Telephone Company has been commenced. The officers 
of this company are J. H. Hill, J. H. Hill, Jr., F. G. Bates and J. S. 
Carpenter. 

DALLAS, TEX.—The McKinney Telephone Company has been 
organized and succeeds the Southwestern company at McKinney. 
The officers are J. E. Farnsworth, J. Shanne and W. R. Faught, 
with a capital of $30,000. 

RICHMOND, VA.—A charter has been granted to the Ashe- 
ville Telephone and Telegraph Company, with a capital of $300,000, 
and incorporators are as follows: C. R. Craig, W. S. Proctor, F. 
Carter, W. T. Gentry and H. Chipley. 

LOS ANGELES, CAL.—The Santa Ana Home Telephone and 
Telegraph Company has filed amended articles of agreement, with 
a capital stock of $100,000. The directors are F. F. Graves, F. W. 
Watcher, J. Van Liew, C. L. Zahm and A. Wright. 

TERRE HAUTE, IND.—The Citizens’ Telephone Company, of 
West Terre Haute, will install a switchboard and connect with the 
Citizens’ exchange at Terre Haute. The new concern has a capi- 
tal of $5,000, with F. P. Silbey, A. F. Miller and T. Posolt as in- 
corporators. 


NEW INCORPORATIONS. 


COLUMBUS, OHIO—Scott Telephone Company. $5,000. 
HARRISON, ARK.—Reick Telephone Company. $10,000. 
PIERRE, S. D.—Enterprise Telephone Company. $10,000. 
HARRISBURG. PA.—Annville Electric Light Company. $10,000. 


NASHVILLE, TENN.—Nashville Railway and Light Company. 
$6,500,000. 

MARLTON, N. J.—The Marlton Light, Heat and Power Com- 
pany. $10,000. 


WATSEKA, ILL.—Watseka Home Telephone Company. $20,000. 
Incorporators: J. E. Bundy, J. A. Bundy, H. M. Fisk. 


OWOSSO, MICH.—The Laingsburg Telephone Company. $25,000. 
Incorporators: R. Simpson, W. Simpson and J. L. Hisey. 


AUGUSTA, ME.—Southwestern Land and Power Company. 


$1,500,000. Incorporators: F. L. Dutton and M. H. Simmons. 
SPRINGFIELD, ILL.—Kewanee Home Telephone Company. 
$125,000. Incorporators: J. L. Dunn, M. C. Shoemaker and C. K. 


Ladd. 

LYNCHBURG, VA.—The Elba Telephone Company. $5,000. In- 
corporators: R. T. Ramsey, T. C. Creasy, E. B. Fitzgerald, W. O. 
Smith and J. R. Glenn. 

BEAUMONT, TEX.—Beaumont Light and Power Company. 
$600,000. Incorporators: W. A. Myrick, Russell Myrick, Horace 
Myrick and Walter J. Crawford. 


FAYETTEVILLE, VA.—The Fayetteville and Electric Com- 
pany. $33,000. Incorporators: W. A. McKenney, of Washington, 
D. C.; W. H. Basley, of Baltimore, and others. 


BROOKLYN, N. Y.—Tocula Electric Light and Power Com- 
pany. $300,000. Directors: David H. Valentine, Clinton L. Ros- 
siter, Timothy S. Williams and Henry Seibert. 

INDIANAPOLIS, IND.—The Terre Haute Electric Traction 
Company. $3,000,000. Directors: Ray G. Jenckes, Buena V. Mar- 
shall, Bertie McCormick, S. C. McKeen, G. F. Wells, Finley A. 
McNutt and Allen H. Donham. 
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ELECTRIC LIGHTING. 


EDWARDSVILLE, ILL.—The city council has passed an ordi- 
nance granting a seventy-year franchise to the Edwardsville Elec- 
tric Light and Power Company. 


BELDORA, IOWA—The Eldora Electric Light and Heating Com. 
pany’s plant has been sold to Ferris Brothers, of Monmouth, Ill., 
by its owner, William S. Potter. It is said that the consideration 
was $40,000. 


MEXICO, MO.—A company composed of S. M. Locke, president; 
J. W. Woolridge, vice-president; F. A. Morris, secretary and treas- 
urer, and E. R. Locke has purchased the Mexico Electric Light 
Company’s plant from Thomas Waddell, Harry Rubey and W. E. 
McCully, of Macon city, for a price in the neighborhood of $35,000. 


NEWARK, N. J.—The board of works has awarded a five-year 
contract for street lighting to the United Electric Company for 
the lighting of the city streets. The contract is to continue in 
force for five years, and the price charged per lamp is $95. The 
city now uses 1,860 lamps, making the total cost more than 
$176,000 per year. 


RIVERSIDE, CAL.—Corona is to have an up-to-date lighting 
plant. Franchises have been granted by the city trustees to the 
Corona Gas and Electric Company, capitalized at $50,000, and the 
work will be begun at once. The officers of the company are M. W. 
Findley, president; F. P. Cooper, vice-president; M. Terpening, 
treasurer; A. F. Le Gaye, secretary. 


HOUSTON, TEX.—The Houston Electric Company has decided 
to expend about $10v,000 in improvements upon its power-house, 
the work to be commenced at once. The effect of these improve- 
ments will be to increase the capacity of the plant almost two- 
fold, and provide for the handling of any amount of business in 
any emergency. In connection with tais increased output, it is 
said that the Harrisburg lire 1s a certainty, and that the improve- 
ments are for the purpose of meeting this increased strain on 
power, as well as for other extensions which are to be built next 
year. The Harrisburg road will be commenced early next year. 
High-speed electric cars will be operated between Houston and 
Harrisburg. 


ELECTRIC RAILWAYS. 


DES MOINES, IOWA—An electric road will be built from 
Council Bluffs to Rockport, Mo. 


TRENTON, N. J.—The Yardley and Newtown branch of the New 
Jersey & Pennsylvania Company’s road has been opened, bringing 
Newtown into direct connection with Trenton. The distance is 
twelve miles. 


MATTOON, ILL.—The capital stock of the Mattoon Street Rail- 
way Company has been increased from $100,000 to $500,000, and 
work on the interurban road between this city and Charleston 
will begin at once. 


JAMESTOWN, N. Y.—The New York railroad commissioner? 
have granted the application of the Chautauqua Traction Company, 
and work on the proposed street railway from Lakewood to May- 
ville will be begun as soon as possible. 


HARRISBURG, PA.—A charter has been issued to the Wilkins- 
burg, Turtle Creek & East Pittsburg Railway, with & capital of 
$36,000, to build six miles of road in Allegheny County. The road 
will extend from Wilkensburg to Turtle Creek. 


EXETER, N. H.—A mortgage deed of trust given by the Ports- 
mouth, Dover & York Street Railway to the State Street Trust 
Company, of Boston, of all its property, rights and franchises, to 
secure an issue of $650,000 bonds, has been recorded. 


DAYTON, OHIO—Work has been begun on the Franklin & 
Lebanon traction line, which will be about eleven miles in length. 
and which is backed entirely by local capital. Private rights of 
way and franchises have been secured by the entire route. 


ST. JOSEPH, MO—It is stated that the new electric road to 
be built between Kansas City and St. Joseph, touching at Atchison, 
Parkville and other points along the route, is to be a St. Joseph 
enterprise primarily, and that the name of the company will be 
the St. Joseph, Atchison & Kansas City Railway Company. 
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ELECTRICAL SECURITIES. 

Although it was the general opinion at the close of last week 
that securities had reached their lowest levels, still further de- 
clines have been evident during the week just closed which have 
carried securities to new low levels for the year, and, in some 
cases, to the lowest point in many years. Some sligbt improve- 
ment was evident the latter part of the week, though it is evident 
that the bear interests are still active. The money situation and 
outlook promises to be the chief factor in stock market conditions 
for the balance of the year. Although no stringency is expected 
at the present time, opinions are very conservative as to the out- 
look in the fall. 

Railroad earnings are very large, and general trade activity 
continues unabated. Crop reports are, in general, very favorable. 
it being stated that the agricultural outlook is even better at the 
present time than as shown in the last government report. If the 
harvest turns out as expected there is no doubt that the general 
trade of the country will be greatiy stimulated and conditions 
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materially improved. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 18. 


New York: Closing 
Brooklyn Rapid Transit................. 51% 
Consolidated Gas..-0..... 0c. cee ce eee 185 
General Electric..............cccc cc cces 165% 
Kings County Electric.................. 200 
manhattan Elevated..................... 133 
Metropolitan Street Railway............ 11815 
New York & New Jersey Telephone...... 154 
Westinghouse Manufacturing Company.. 190 

Boston: Closing 
American Telephone and Telegraph...... 132 
Edison Electric Illuminating............ 242 
Massachusetts Electric.................. 82 
New England Telephone...,............. 123 
Western Telephone & Telegraph preferred 85 
Philadelphia: Closing 
Electric Company of America........... 83% 
Electric Storage Battery common....... 54 
Electric Storage Battery preferred...... 54 
Philadelphia Electric.................... 5%, 
Union Traction................. 00.0 cuce 44% 
United Gas Improvement............... 84 
Chicago: Closing 
Chicago Telephone.....................6.. 120 
Chicago Edison Light................... 144 
Metropolitan Elevated preferred......... 65 
National Carbon common................ 23 
National Carbon preferred.............. 94 
Union Traction common................. 4 
Union Traction preferred............... 32 


PERSONAL MENTION, 


MR. ADOLPH M. BARRON, president of the New Albany, Ind., 
Waterworks Company, and a consulting engineer who has been 
identified with a number of electric lighting and water companies 
in the Middle West, has moved from South Bend to Indianapolis, 
where he will reside. 

MR. G. M. GEST, the well-known conduit contractor, was a 
Visitor to ue East last week, looking up a number of his con- 
tracts in this territory. Mr. Gest reports a very busy season just 
closed, and anticipates a still greater demand for subway construc- 
tion and material during the ciosing summer months and the 
early fall season. 

MR. AZA M. MATTICE, who for several years has been chief 
engineer of the Westinghouse Electric and Manufacturing Com- 
pany, has been appointed chief engineer of the Westinghouse Ma- 
Chine Company. He will, however, retain his connection in a 
consulting capacity with the former company. Mr. Mattice will 
be succeeded in his duties by Mr. B. G. Lamme, who is appointed 
to this position with the title of acting chief engineer. 

MR. GBHORGE H. GIBSON has resigned as manager of the ad- 
vertising and publication department of the B. F. Sturtevant 
Company, Boston, Mass., to accept an appointment with the Inter. 
national Steam Pump Company, having offices at 114-118 Liberty 
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street, Jew York city. Mr. Gibson was formerly connected with 
the Westinghouse Companies’ Publishing Department, of Pitts- 
burg, Pa., and was for two years a member of the editorial staff 
of the Engineering News, New York city. 


MR. F. C. MOT’, who for some time past has been associated 
with Mr. G. M. Gest, the conduit contractor, will be in charge of 
the new office in New ‘ork city which has been opened by the 
American Conduit Company, manufacturer of electrolysis-proof 
bitumenized fibre conduit. This office is in addition to those 
which the company operates in Philadelphia, Chicago and Los 
Angeles. The demand for this material during the past season 
is stated to have run into many millions of feet. 


MR. WILLIAM D. SARGENT, vice-president of the New York 
& New Jersey Telephone Company, has recovered from a severe 
cold that confined him to his home for several days. Mr. and 
Mrs. Sargent are spending the summer at their beautiful Long 
Island home at Arverne-by-the-Sea, where one of the chief at- 
tractions is the daily concert by Theodor Gordohn, the talented 
young Russian director and composer. These concerts are given 
at the Arverne Hotel and the Casino, and attract the keenest inter- 
est of lovers of classical as well as popular music, thus presented 
by a master in his profession. 


PROFESSOR HENRY 8S. CARHART, professor of physics at 
the University of Michigan, Ann Arbor, Mich., delivered a lecture 
on July 3 before the summer school of that institution, upon “Elec- 
trical Oscillations.” Professor Carhart introduced his lecture by 
an explanation of the meaning of the nodes and antinodes of open 
and closed organ pipes. He then passed to electrical circuits, show- 
ing how these could be tuned with respect to each other. When an 
antenna was connected to one of these oscillating electrical cir- 
cuits, the nodes and antinodes could be shown by means of a Geiss- 
ler tube, when brought into the region of the oscillating circuit. 


OBITUARY NOTICES. 


MR. LUTHER STIERINGER died at Pasadena, Cal., of lung 
trouble, Friday, July 17, at the age of fifty-four years. His re- 
mains will be cremated and the ashes deposited alongside of those 
of his wife on Long Island. He leaves no family. Mr. Stieringer 
was very widely known in the electrical field, having been identi- 
fied with it since the earliest days of electric lighting. He was 
particularly successful in the work of electric light decoration, and 
his services were in demand where large artistic effects were de- 
sired. He was associated with Edison in the early years of electric 
lighting, and was identified with the World’s Fair at Chicago, the 
Pan-American Exposition and other expositions of this country. 
Mr. Stieringer was awarded early this year by the Franklin Insti- 
tute the John Scott Legacy Premium and Medal for “Improvements 
in the Art of Electric Illumination.” Although the deceased had 
been informed of this award, he had never seen the medal, as it 
is still in the engravers’ hands. 


MR. THOMAS CHALMERS, father of W. J. Chalmers, chair- 
man of the executive committee of the Allis-Chalmers Company, died 
on July 13, and was buried on Thursday, July 16. Thomas Chal- 
mers was the founder of the firm of Frazer & Chalmers, which 
firm was recognized as one of the world's largest producers of 
mining machinery. Mr. Chalmers was born in Dronley, near 
Dundee, Scotland, June 14, 1816. At the age of fourteen he was 
apprenticed to a Dundee machinery firm to learn the trade of 
machinist, which he followed in all its branches in Scotland and 
England for thirteen years. On July 2, 1840, he was married to 
Janet Telfer, of Greenock, Scotland. Mr. and Mrs. Chalmers came 
to America in 1843 and settled in a farming site between Joliet 
and Lockport, Ill. Mr. Chalmers built Chicago’s first waterworks, 
and a study of his career would be parallel with the history of 
the industrial growth of Chicago, Ill. In 1855, with Mr. P. W. 
Gates and Messrs. E. S. Warner, A. G. Warner and David R. 
Frazer, Mr. Chalmers formed the firm of Gates, Warner, Chal- 
mers & Frazer, which was succeeded in 1857 by the Eagle Works 
Manufacturing Company. ln the winter of 1871-1872 this cor- 
poration was dissolved, and with Mr. Frazer, Robert Anthony and 
David Marchant, Mr. Chalmers formed the firm of Frazer & Chal- 
mers. Two years ago this company, with three others, was merged 
into the AllisChalmers Company, and Mr. Chalmers, Sr., withdrew 
from active participation in its management. 
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INDUSTRIAL ITEMS. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., has recently 
sold a special type despatcher’s desk with telephones to the Inter- 
urban Railway and Terminal Company, of Cincinnati. 


THE ALPHADUCT MANUFACTURING COMPANY, New York 
and Chicago, distributed a most unique souvenir at the recent 
Contractors’ convention at Detroit, in the form of a pipe with an 
amber stem, the bowl of which was of ‘“Alphaduct” conduit with 
silver trimmings. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., is dis- 
tributing a handsomely printed pamphlet descriptive of the equip- 
ment of a railway shop. This portrays the new locomotive and 
car shops of the Lake Shore & Michigan Southern Railway, at 
Collingswood, Ohio, which are equipped with the Crocker-Wheeler 
motor-driven apparatus. 


THE AUTO DEVICE MANUFACTURING COMPANY, 79 Dear- 
born street, Chicago, Ill., is placing on the market an auto switch 
for gas engines. This may be either for a touch-spark or a jump 
spark system of ignition. The company has published some in- 
teresting literature on this subject, which it will be pleased to 
send upon request. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY, Stam- 
ford, Ct., manufacturer of creosoted conduits for underground 
wires and cables, poles, cross-arms, railroad ties, wharf and bridge 
timbers, etc., has issued a new catalogue which tells a great deal 
about the processing of timber with dead oil of coal tar. This 
company has been more than ordinarily successful with this ma- 
terial, and its literature is worth preserving. 


THE CONNECTICUT TELEPHONE AND ELECTRIC COM- 
PANY, Meriden, Ct., has printed another issue of its new catalogue. 
and this will be mailed on request. This company has just pur- 
chased a new building to enlarge its capacity, which is made 
necessary by the increasing demand for its apparatus. The com- 
pany has effected a number of new and valuable improvements in 
its apparatus, and will be pleased to describe these on request. 


THE COLONIAL SIGN COMPANY, Akron, Ohio, 1s the manu- 
facturer of an attractive sign device which is unique in design 
and of durable construction. The patents cover a concave letter 
of such a form that it will reflect the light in parallel rays, 
enabling the sign to be read from a great distance and at almost 
any angle. The letters are constructed of porcelain, and are easily 
kept clean. Where colors are used, the colors are burned in so 


that they are permanent. 


THE ELBLIGHT COMPANY OF AMERICA made a very 
elaborate display of its lighting system at the exhibition given in 
Detroit in connection with the meeting of the National Electrical 
Contractors’ Association. A portion of the building was festooned 
with Elblight cables, covered with evergreens, and from the cables 
Elblight lamps were lighted. The company’s booth was an 
artistic affair lighted with a myriad of small lamps. The whole 
effort was a demonstration of the rapidity with which the Elblight 


system may be put in place. 


THE BLECTRIC STORAGE BATTERY COMPANY, Phila- 


delphia, Pa., has, through Mr. A. B. Dupont, vice-president of the 
St. Louis Transit Company, closed a contract for the installation 
of a 3,000-kilowatt storage battery. to be used in the substation, 
with rotaries having a capacity of 6,000 kilowatts. The battery 
will regulate fluctuations and assist in caring for the morning 
and evening loads. The substation is in the centre of the city, and 
this installation is one of the extensions being made for the pur- 
pose of caring for increasing traffic. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio. 
is distributing its catalogue No. 19. This is descriptive of mining 
machinery, and describes and illustrates coal cutters and coal drills 
operated by electricity and compressed air; electric locomotives 
for mine and surface haulage, and complete electric plants for 
mining properties. Outside of the typographical and mechanical 
treatment, which is handsome in the extreme, the catalogue is a 
valuable addition to the literature on this subject. The book is 
very fully illustrated, and the text carefully outlines the function 


of the apparatus. 
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THE SWEDISH-AMERICAN TELEPHONE COMPANY, 88 and 
92 West Jackson Boulevard, Chicago, 11l., has recently furnished 
complete exchange equipments to the following telephone com- 
panies: The Ney Telephone Company, Ney, Ohio; the Potosi Tele- 
phone Company, Potosi, Mo.; the Palo Telephone Company, Palo, 
Mich.; the Idaville Mutual Telephone Company, Idaville, Ind.: the 
Illiopolis Telephone Company, Illiopolis, Ill. The Swedish-Ameri- 
can Company announces that the prospect for business was never 
better, and that it does not anticipate the usual slump in business 
during the summer months. The company’s apparatus is more 
popular than ever. 


THE CROUSE-HINDS ELECTRIC COMPANY, of Syracuse, 
N. Y., lighted a large portion of the exhibition recently given in 
connection with the National Electrical Contractors’ convention. 
at Detroit, using the “Norbitt quick-put-up” specialties. In the 
company’s booth an artistic trade-mark had been worked out in 
colored incandescent lamps. In this booth “Norbitt” mouldings 
and conduit receptacles were shown on the oak railing. An 
aquarium had been arranged with gold-fish in which a “Norbitt’ 
temporary decorative socket with a sixteen-candle-power lamp 
placed under the water showed the absolute water-proof qualities of 
the appliance. This company also exhibited switchboards and 
panel-boards. 


THE EUREKA ELECTRIC COMPANY, Chicago, Ill, in its 
catalogue No. 23 describes a splendid line of telephone apparatus, 
including central energy instruments, series telephones, bridging 
telephones, tandem bridging telephones, complete portable desk sets, 
magneto series and bridging telephones, intercommunicating tele- 
phones, transmitters, receivers, five-bar bridging generators, light- 
ning arresters, switch hooks, switchboards and numerous acces- 
sories. The illustrations and descriptive matter are supplemented 
by a number of diagrams of circuits, which are interesting and 
instructive. The catalogue is carefully indexed and well designed 
in every way. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., is distributing a pamphlet describing the Dixon “Eterno” 
indelible pencil. This pencil writes black, and may be used for all 
manner of work requiring an ordinary lead pencil, but it also pos- 
sesses the valuable feature of being a perfect copying pencil, mak. 
ing an indelible mark. While the pencil writes black, it copies 
purple, and it is stated by the company to possess the other valua- 
ble features which go to make the Dixon pencils so popular. 
Straight-grained Florida cedar and pure Ticonderoga graphite 
combine with the best aniline colors in a secret process to afford 
these qualities. 


THE ARMOUR INSTITUTE OF TECHNOLOGY, Chicago, Ill., 
has ready its year book for 1903-1904. A number of excellent 
courses in mechanical engineering, electrical engineering, civil 
engineering, chemical engineering and architecture are offered, 
and the trustees are desirous of affording the students of this insti- 
tution the very best training that a careful faculty can devise. 
A new course has recently been established which will be desig- 
nated as a course in fire insurance protection engineering. This 
course has been commended by a number of prominent men, both 
from a commercial and from a scientific point of view. Mr. 
William E. Curtis, the celebrated writer, in a special article in 
the Chicago Record-Herald, of June 29, pays a high tribute to the 
conditions existing in the work of the correspondence instruction 
courses conductea by the Armour Institute. 


THE LUNKENHEIMER COMPANY, Cincinnati, Ohio, manu- 
facturer of brass and iron steam specialties and engineering aP- 
pliances, tendered to its employés its forty-first annual outing at 
Woodsdale Island Park, on Saturday, July 18. Seven hundred 
employés and their families participated in the outing, about 2,000 
people, including children, enjoying the different events. Every- 
thing was free, including transportation, refreshments, music, 
dancing, etc., the entire expense of the outing being paid by the 
company. Woodsdale Island Park is about thirty-one miles from 
Cincinnati, on the C., H. & D. Railway, and it required two se% 
tions of ten coaches each to carry the passengers. The events 
of the day were opened by a flag-raising ceremony and 
by the First Regiment Band. Baseball games were hel 
morning and afternoon, and a series of fourteen “athletic eV 
was conducted for valuable prizes. 
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QUALITIES NEEDED IN ELECTRICAL 
ENGINEERS, 


In this issue of the ELECTRICAL RE- 
VIEW is printed an abstract of an inter- 


ee 


esting and valuable discussion of the prob- 
lems that are facing electrical engineers 
of to-day and the qualities of mind and 
character which are needed to meet them, 
by Mr. J. G. White. Mr. White is an en- 
gineer and contractor of high standing 
and wide experience, and any opinions 
Which he may advance are of great value 
to instructors in technical schools, and 
particularly to the young engincers them- 
selves. 

Mr. White makes an earnest plea for 
a less restricted preparation, and indi- 
cates those studies which scem to him 
most essential in the education of engi- 
neers. [lis close touch with the leading 
engineers both of this country and abroad, 
and his experience with the many young 
men who have been associated with him, 
enable him to speak on this subject with 
interest and weight. 


Aa tS 


ELECTRICAL HOISTING IN MINES. 

At a recent meeting of the British 
Mining Institution an interesting paper 
was read, describing an adaptation of 
electric driving to this work which has 
been developed abroad. 


Method a Modification of an Older System. 

The system seems to be a modification 
of a method of control which is well 
known, which has been adapted to meet 
the peculiar demands of this service. In 
the usual system of hoisting there are two 
caves carried on ropes wound on drums 
attached to the same axle. One cage is 
Jewered as the other is being raised. At 
the moment of starting, the hoisting 
motor has not only to start the cage and 
overcome its inertia, but has to lift the 
weight of the cage and the attached rope. 
This makes the work at the moment of 
starting the greatest. As the cage rises, 
its rope jis wound up, but that attached 
to the descending cage is unwound, so that 
a point is reached where the descending 
ioad is heavier than that rising, and this 


tends to run the motor as a dynamo. 


Value of the System. 

Starting a motor under these conditions 
by the usual rheostatic control is exceedingly 
wasteful, as the system is most inefticient at 
the time of greatest load. In the improved 
system the hoisting motor is supplied with 
energy from a local generator driven by 
a motor which draws its own power from 
the supply mains. This motor also drives 
a small exciter for furnishing exciting 
current for both generator and hoisting 
motor. The motor armature is elec- 
trically connected directly to that of the 
generator, and control is effected by vary- 
ing the excitation of both generator and 
motor. This gives an efficient control. 
In addition, a heavy flywheel is attached 


to the generator shaft. 


Flywheel as a Load Balancer. 


The use of the flywheel here is peculiar, 
as it serves to store up the energy which 


137 


would either be dissipated in a brake or 
which might be pumped back into the 
system. This energy stored up in the fly- 
wheel is called upon to help in the next 
operation of raising, and it is not quite 
apparent why a flywheel should be used, 
rather than pumping back into the sys- 
fem, unless it be that the chief work of 
the station is to operate the hoisting gear, 
and that there is little or no other work 
to take up this supply. In the discussion 
of the paper mention was made of stor- 
age batteries, which might be used in 
place of the flywheel to store up this en- 
ergy, but these were thought to be unre- 
liable. This seems rather strange, as stor- 
age batteries would seem admirably 
adapted for just this purpose, and would 
certainly be as reliable as the mechanical 
arrangement depended upon in the sys- 
tem described above, particularly as there 
must be some delay at each end of the 


trip, 
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MODERN VIEWS ON MATTER. 

At the recent International Congress 
of Applied Chemistry an admirable ad- 
dress was delivered by Sir William 
Crookes, on “Modern Views on Matter,” 
In Which he reviewed the progress which 
had been made and explained the new 
ideas which are now being put forward 
by certain eminent physicists. 


Coordination of Independent Work. 
Sir William showed how the independ- 


ent researches of many investigators, 


- extending over many years and giving 


results of the greatest importance, are, 
in the light of more recent work, being 
coordinated, Heretofore the interre- 
lations of these results were not under- 
stood, but now they seem to fall natur- 
ally into place and to form a good 
foundation upon which to erect a pretty 
theory. 
The Pioneer Work. 

Crookes, himself, first showed that 
when an electrical current was passed 
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through a tube exhausted to a high 
vacuum, there was a real flow of matter 
in the tube. Lenard and Rentgen 
showed that the phenomena outside of 
the vacuum tube surpassed in interest 
those which took place in the tube. 
Then came Becquerel’s discovery that 
the salts of uranium constantly emit 
emanations which have the power to 
penetrate substances and affect a photo- 
graphic plate. Following closely upon 
Bocquerel’s work, M. and Mme. Curie 
carried out their brilliant researches 
upon the radioactivity of bodies accom- 
panying uranium. Their discoveries 
are of the greatest importance, as they 
throw much light on matters hitherto 
but little understood, and they have been 
the means of bringing together the iso- 
lated facts which previously seemed 
widely separated. The remarkable re- 
sults obtained by these brilliant workers 
have naturally stimulated others to join 
in the great work, and many fruitful 
paths for investigation are being followed 
diligently, so that almost every week 
some announcement is made of a new 
discovery which seems to fall into its 


logical position. 


New Theories Put Forward. 

It is not to be wondered that when 
results are coming in so rapidly, certain 
minds are prone to speculate and theorize 
and to suggest hypotheses which seem 
to them to account for all these facts. 
But this is as it should be, and these 
theories are helpful so long as they are 
in agreement with the known facts and 
point out lines of work which lead to 
further results. If the new facts agree 
with the hypothesis, well and good; and 
if they do not, the theory has simply led 
to facts which prove its falsity, and in 
this way it has accomplished its purpose. 


Stand Taken against the New Theories. 

But while a theory put forward by a 
broad mind, cognizant of all the facts, 
may lead to frnitful results, speculations 
of every dabbler in the science can be of 
but little use and may even lead others 
astray. There are some who dread the 
«arrora which a theory based upon in- 
sufficient experimental knowledge «n+ 


tails, and we therefore find eminent 
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scientists making a decided stand 
against the new theories put forward so 
enthusiastically by their framers. This 


point of view is useful, for not only do 
these conservative minds serve to balance 
the whole, but by taking a stand against 
the theory they attack the weak points 
and thus are the means of either bring- 
ing the whole structure to the ground or 
stimulating work which adds to and 
strengthens the theory. 


New Lustre Added to Old Names. 
An interesting part of Crookes’ ad- 
dress was that in which he pointed out 
how the mere suggestions and specu- 
lations of Davy, Faraday and others 
to fit in with the newer 
ideas. How much we are 
ranted in drawing from those statements 
which heretofore have seemed vague it 
is impossible to say at this time, but it 
is, to say the least, pleasing to find that 


scem 
war- 


even in the newest theories we are still 
reminded of the work of those great men 
who did so much to build up physical 
science in the early part of the last 
century. The magnificent work of 
recent years has added to the lustre of 
the old names, so that to-day they shine 


more brightly than ever before. 


SHOULD TECHNICAL COURSES BE 
BROADENED OR SPECIALIZED? 


Throughout the several excellent papers 
on engineering education read at the 
joint meeting of the American Institute 
of Electrical Engineers and the Society 
for the Promotion of Engineering Edu- 
cation, there was a plea for broad- 
ness in the education of engineering 
students, 
the subject from one point of view 
and suggest one way of accomplishing 


While one paper would treat 


- what seemed to the author desirable re- 


sults, others would suggest other ways 
of broadening the course, with an entirely 
different end in view. Some thought that 
the course should be broadened so as to 
make the graduate more valuable im- 
mediately after graduation. Others looked 
to the future and planned for ultimate 
results rather than immediate returns. 


Useful Studies Suggested. 


Those who looked to more immediate 
results suggested the addition of courses 
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such as elementary law, business methods, 
accounting, which would give the stu- 
dent some familiarity with ordinary busi- 
ness processes. Work of this character 
can only be introduced into a technical 
course at the expense of instruction which 
has up to this time been considered essen- 
tial. While it would be broadening in 
the sense that it deals with subjects 
other than a narrow line of engineering 
work, in another sense it might be nar- 
rowing by cutting out work which, al- 
though technical, lies in a branch of en- 
gineering other than the special line which 
the student is preparing for. 


Broader Men Asked For. 

Those who took the other stand and 
asked for a broader preparation, so that 
broader men might result, suggested the 
introduction of general non-technical 
courses at the expense of specialized work. 
This policy, if adopted, would turn out 
young men with an excellent preliminary 
training, but who, on account of the 
limitations in time, could have but little 
training in any special branch of work. 
Such men might, of course, follow up 
their preparatory work by a post-graduate 
course along some special line. This, how- 
ever, would merely amount to adding one 
or two years to the present four-year 
course. It would keep the young man that 


much longer at college, at the expense of 
practical work. 


Disadvantages of Additional College Work. 


This would not be a serious matter if 
there was not such an insistent demand 
for men with technical training and if 
the working lifetime were not shortened 
by that amount given to study. It was 
undoubtedly surprising to the many emi- 
nent teachers present to have these ideas 
expressed so forcibly and so frequently. 
For some years past there has been a de- 
mand for students with a specialized 
training. The young men have been told 
to learn one thing and to learn it well, 
and these teachers have done their best 
to satisfy this seeming need. They know 
probably better than any other class of 
men the disadvantages of the narrow 
courses which must be followed if the stu- 
dent is to cover what seems to be abso- 
lutely essential. The idea of a four-year 
college course, followed by a two-year èn- 
gineering course, is not new,—but condi- 
tions have not) seemed) ito warrant, this 
arrangement, a 
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Practical Telephone Engineering—III. 


ment, the subway and cable sys- 

tems, pole lines and other matters 
of general design of a telephone plant 
having been determined upon, the next 
features to be considered by the engineer 
are the details of all construction and ap- 
paratus to be installed. 


SUBWAY. 


To exchange locations and equip- 


There are several forms of construction 
adopted by modern practice for under- 
ground conduit work, all of which have 
their respective advantages. These are 
briefly as follows: Single-duct vitrified 
clay conduit, multiple-duct vitrified clay 
conduit, creosoted wood conduit, iron tube 
cement-lined pipe, and bituminized fibre 
conduit, the latter being used more for 
lateral connections than for the main con- 
duit lines. 

The single-duct vitrified conduit has a 
circular section inside, the diameter gen- 
erally used being three and one-quarter 
inches, while for the multiple duct the 
holes are square, the dimensions being 
generally three and three-eighths inches. 
The capacity of the square-hole conduit 
is about twenty-five per cent greater than 
the round-hole duct. It is almost impossi- 
ble to draw more than one cable into a 
round-hole duct, due to the fact that the 
cable tends to follow around the circular 
wall of the duct spirally, completely block- 
ing the duct and preventing the second 
cable from entering. With the square- 
hole duct this is not the case, and the 
area being larger, it is often possible to 
draw in more than one cable provided 
that the cables are small. However, for 
the main conduit lines the cables are 
mostly 200-pair or over, and therefore 
even the square duct would not hold more 
than one cable. The selection of single 
or multiple duct is generally decided by 
the comparative cost of the conduit, the 
cost of laying it, and various other mat- 
ters such as the possibility of the ducts 
getting out of line and becoming clogged. 
Often in a conduit line constructed of 
single ducts, one of the ducts may get out 
of line without interfering with the 
others, while in a multiple-duct line if 
one section is disturbed the total number 
of ducts may be thrown out of line, there- 
by necessitating digging up the conduit 
for repairs. The multiple-duct conduit is 
generally wrapped at the joints with bur- 
lap saturated in tar, which quite effectively 
prevents cement or dirt from getting into 
the ducts. This advantage, however, is 
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often made impossible by careless work- 
manship. In lines composed of single 
ducts, a layer of cement is put over each 
layer of duct and on the sides of the con- 
duit, without covering the joints previ- 
ously, and if these joints should not be 
fitted together closely or the ends of the 
sections be broken, cement would get into 
the ducts thereby clogging them. For this 
reason it is always necessary in conduits 
constructed in this way to clean the ducts 
very carefully before the cables are drawn 
in. This item of cleaning should be con- 
sidered, as the expense for a large system 
is considerable. There is, therefore, as 
may readily be seen from the above and 
various other features which the writer 
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Fic. 6.—CONSTRUCTION FOR SMALL MANHOLE. 


has not mentioned, ample reason for a 
great diversity of opinion among engi- 
neers as to the best form of vitrified 
duct. 

Creosoted wood and fibre conduit has 
a number of advantages, some of these are 
briefly as follows: There is less chance 
of electrolytic injury to the lead cables 
contained in the ducts; the joints of the 
conduits are self-aligning and fairly 
tight; the inside surface is non- 
abrasive, thereby, to a great extent, 
preventing injury to the lead cover- 
ing of cables; the sections are longer 
than the other forms of ducts and very 
light, which makes the cost of laying less 
than the heavier clay conduit. The bi- 
tuminized fibre conduit is manufactured 
in a number of sizes, having, approxi- 
mately, inside diameters of two, two and 
one-half, three and three and one-half 
inches, and is also made up into a num- 
ber of elbows and bends of various angles, 


making it particularly applicable for later- 
al connections. 

For lines made up of single-duct clay 
conduit, the ducts should be laid on a 
four-inch concrete foundation surfaced 
with cement mortar to form a proper bed 
for the ducts. Each layer should be cov- 
ered with cement mortar before the next 
layer is put in place, and the conduit, 
when completed, covered with cement 
mortar on both top and sides. Around 
this should be filled in with a three-inch 
layer of concrete. This gives the most sub- 
stantial construction, but it is sometimes 
customary to omit the concrete covering 
from the sides and top, concrete being 
laid only in the bottom of the trench. 

All trenches should be dug to a depth 
sufficient to allow for the proper laying 
of the conduit and of a width sufficient 
to allow a space of at least four inches on 
either side thereof. It is generally best 
for the trenches to be sufficiently deep 
to place the conduits below other subsur- 
face work, such as other lines and water 
and gas pipes, as the conduits are less 
liable to injury when placed at this depth. 

For multiple-duct lines the construc- 
tion is the same, with the exception that 
the joints are wrapped and the cement be- 
tween layers is omitted. 

In lines constructed of other material, 
such as creosoted wood and fibre, it is 
often customary to omit the concrete en- 
tirely, which makes the construction very 
much less costly, but not so substantial. 

In the business districts of cities it is 
common practice to install two conduit 
lines, one directly on top of the other, the 
lower being used for the main cables, and 
the upper line composed generally of only 
a few ducts being used for the distributing 
cables. Junction boxes, constructed either 
of brick, terra-cotta or iron, are placed 
at frequent intervals on this upper line, 
and underground lateral connections made 
from them to adjacent buildings. This 
system of construction is not often used 
in subway systems intended for telephone 
distribution alone, but has been employed 
for municipal subway systems, which are 
intended to carry telephone, telegraph 
and electric light and power cables. 

Manholes should be built on a four-inch 
concrete foundation with thirteen and one- 
half inch brick walls plastered on the 
outside, and the bottom of the manholes 
covered with a layer of brick placed on 
edge and grouted in and then covered with 
cement. A four-inch drain trap should 
be placed at the bottom of each manhole, 
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and connected with a four-inch terra- 
cotta pipe connecting with a sewer. Man- 
holes are covered in several ways. For 
very small sizes it is sufficient to draw in 
the walls at the top, as illustrated in Fig. 
6, leaving an opening of the proper size 
to fit the manhole cover. In larger sizes 
other construction must be used, and the 
designs shown in Figs. 7 and 8 illustrate 
good types. In Fig. 7 the end walls are 
arched over to meet the iron beams at 
the centre, brick or terra-cotta arches be- 
ing thrown between these beams to cover 
the manhole at the sides, an opening be- 
ing left between these arches, above which 
is placed the cover. Fig. 8 shows a simi- 
lar form of construction to this, with the 
exception that channel irons are placed 
on the end walls and brick or terra-cotta 
arches built between them and the central 
beams. All beams should be connected by 
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tie-rods, as shown, to prevent settling of 
the arches. Modern practice seems to have 
selected an elliptical form of manhole as 
the best design. This makes the walls 
very strong and in addition does away 
with square corners and sharp bends in 
the cables, which latter are supported on 
the manhole walls. It is often found, 
however, due to gas and water pipes, which 
sometimes run directly through the man- 
holes parallel to the walls, that it is a 
better design to make the walls straight 
instead of elliptical. The depth of the 
manholes should always be, if possible, 
several feet lower than the bottom of the 
entering conduits. This is advisable in 
order to handle the cables properly, and 
to prevent water from running out of the 
manhole through the ducts. Manholes 
should never be made any smaller than 
absolutely necessary, as it is often im- 
possible, due to the small space available, 
to properly distribute the cables around 
the walls and at the same time leave room 
for a man to work to advantage. 
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DISTRIBUTING TERMINALS. 


Distributing pole construction is illus- 
trated in Fig. 9. The connection from 
the conduit manhole being a single 
wrought-iron pipe through which the 
cable is drawn to the terminal at the top. 
There are many forms of terminals, all of 
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which have their advantages. From the 
terminal the subscribers’ wires are fas- 
tened to the insulators supported on the 
distributing ring, and from there are dis- 
tributed to the subscribers’ telephones by 
means of bare or insulated wire. 

Where underground lateral connections 
are made directly from the conduit to 
buildings, the cables are brought direct to 
iron terminals located in the buildings. 
These terminals may sometimes be located 
in the manholes themselves and small 
cables brought from them through the 
lateral connections to other smaller ter- 
minals inside the buildings, from which 
the wires are carried to the subscribers’ 
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telephones. For large office buildings an ~ 


iron terminal should be placed in the 
basement, and rubber-covered cables car- 
ried from this terminal to distributing 
terminals located on the different floors. 
If the distribution is to be made from an 
iron terminal in one building to all the 
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other subscribers located in the same 
block, these rubber-covered cables may be 
carried through the walls between the 
buildings and branch wires taken from 
them to the telephones. If it is found im- 
possible to run the wires in this way 
through the building walls, the terminals 
may be located on the rear wall of a cer- 
tain building, and the wires distributed 
from the terminal so located along the 
outside walls to the telephones. In some 
cases it is common practice to obtain per- 
mission from. the owner of a high build- 
ing to locate a terminal on the roof, carry- 
ing the cable from the conduit up through 
the building to this terminal, and distrib- 
uting from it to the telephones located in 
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the block. A terminal of this description 
is illustrated in Fig. 10. 


POLE LINE CONSTRUCTION” 


The details of pole line construction 
are so well known that it hardly seems 
advisable to say much on this subject. 
Modern practice has adopted wherever 
possible shorter poles, not only due to 
the decreased first cost, but also to the 
smaller cost of maintenance. Short poles, 
however, can only be used on lines 1 
suburban districts, and where there are 
no other lines over which the wires must 
be carried. Chestnut has the longest life 
and should therefore be used penay 
possible, but the kind of nole depenas 
very largely on the locality. Paes eer 
cedar has nearly as long a life as ch 
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should be well seasoned before setting 
them in the ground, and before season- 
ing should be peeled and the knots 
trimmed off. Various preserving proc- 
esses have been used for increasing the life 
of poles, the best known being creosoting, 
which has been used to some extent in 
this country recently for distributing 
poles, but has not been used much for 
pole line work due to the increased first 
cost. It is quite customary for some com- 
panies to coat the poles with pitch for 
about six or seven fcet from the butt be- 
fore setting, and this very materially pro- 
longs the life of the pole. All poles used 
in cities should be painted if possible. 
This increases the life to some extent and 
very much adds to the appearance. 

Standard pole construction is shown in 
Fig. 11 for a fifty-foot pole, which should 
be set in the ground at a depth of not less 
than six feet. The pole is provided with 
standard ten-pin yellow pine cross-arms, 
fastened to the pole by through bolts, and 
held in place by galvanized braces; pole 
steps of nine-sixteenths-inch iron should 
be used, and for a short distance above 
the ground butt steps of some approved 
design. The diameter of pole at the top 
should be not less than seven inches, and 
six feet from the butt from fourteen to 
sixteen inches. All pole lines should be 
properly braced by means of guy wires 
at the end poles and on corners. Some- 
times for the end poles, instead of the or- 
dinary method of guving, an anchor pole 
of construction similar to that illustrated 
in Fig. 12 is provided. This makes a 
very substantial construction, and pre- 
sents a much better appearance than the 
ordinary guy wire construction. 

For distributing subscribers’ wires 
from aerial cables, terminals are installed 
on poles selected for this purpose, the 
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cables or branches from them being con- 
nected to these terminals and the sub- 
scribers wires carried from them along 
the pole lines. An example of terminal 
pole construction is illustrated in Fig. 13. 
CABLE WORK. 

For underground cables, each con- 

ductor should be of soft-drawn copper 
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No. 20 B. & S. gauge, and insulated with 
two wraps of paper, the wires being 
twisted together in pairs. The core 
formed of these twisted pairs of wires to 
be covered with two wraps of paper, and 
enclosed in a sheath of commercially pure 
lead, having a thickness of about one- 
eighth inch for the large cables and one- 
tenth inch for the smaller cables below 
about fifty pairs. Aerial cables should 
have the sheath made of lead with an ad- 
mixture of about three per cent of tin, the 
thickness of the sheath being somewhat 
less than used for the underground cables. 


EXCHANGE EQUIPMENT. 


Central energy switchboards have been 
adopted almost universally for large mod- 


Fig. 12.—ANCHOR PLATE FOR END POLE. 


ern work, and to illustrate as briefly as 
possible one of these boards, we will take 
as an example the equipment required for 
the main exchange described in the last 
article on this subject. This exchange 
was intended to have an immediate ca- 
pacity of 4,320 lines and an ultimate 
capacity) of 6,000 lines, and to connect 
with two other exchanges, one having a 
capacity of 1.920 immediate and 2,880 
ultimate, and the other a capacity of 720 
immediate and 1,120 ultimate. The 
equipment, therefore, in addition to the 
main switchboard requires an incoming 
trunking board of about two sections. 
The main board should have eighteen sec- 
tions multipled with each other, each sec- 
tion being equipped with drops for 240 
lines and space left for additional drops 
to a capacity of 300 lines. The total im- 
mediate capacity of this board would 
therefore be 4,320 lines, and sufficient 
hlank space for additional jacks must be 
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left at the top of the board to increase its 
pacity if necessary to 6,000 lines. 
Each section of the switchboard should 
be provided with thirty pairs of cords and 
plugs, with corresponding listening-in 
keys and outgoing call keys, and with 
supervisory relays and lamps. 


Fic. 13.—TERMINAL POLE FOR AERIAL CABLE, 


Each line must be provided with a 
relay, which will operate by the insertion 
of a plug into one of the jacks connected 
to the line and cut off the calling annun- 
ciator belonging to that line. 

The board should be provided complete 
with about 130 outgoing trunk lines, mul- 
tipled at each section, and for this pur- 
pose the necessary jacks should be pro- 
vided at each operator's position. The 
separate trunking board for the incoming 
trunk calls should be of the same design 
as the main board, having a capacity of 
480 lines and spaced for six operators. 
This board to have multiple jacks ar- 
ranged as on the main board, and answer- 
ing or trunk line Jacks. 

The manager’s desk should be equipped 
so that he can talk to each operator on 
both main and trunking boards. Motor- 
generating sets for ringing subscribers 
should be provided in duplicate. Also 
two sets of storage batterv, each of a ca- 
pacity sufficient for the exchange require- 
ments. A power board for the operation 
of the motor generators, batteries and 
lights must also be provided. 

The distributing board should be of 
ample capacity. sav 8,000 lines, and so 
designed that it will never be necessary 
to interfere with the main switchboard 
wiring. 

There are many other details in con- 
nection with a switchboard of this design 
whieh the writer has not discussed, as it 
would take much more space than is 
available for the present article. Care- 
ful consideration, however, should be 
given to the details of the calling system, 
clearing-out system, lamp signals, sub- 
seribers’ drops. busy test, wiring, jacks, 
plug cords and other matters. 
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MODERN VIEWS ON MATTER—THE 
REALIZATION OF A DREAM.' 
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BY SIR WILLIAM CROOKES. 
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For nearly a century men who devote 
themselves to science have been dreaming 
of atoms, molecules, ultramundane par- 
ticles, and speculating as to the origin of 
matter; and now to-day they have got so 
far as to admit the possibility of resolv- 
ing the chemical elements into simpler 
forms of matter, or even of refining them 
altogether away into ethereal vibrations 
or electrical energy. 

This dream has been essentially a 
British dream, and we have become specu- 
lative and imaginative to an audacious ex- 
tent, almost belying our character of a 
purely practical nation. The notion of 
impenetrable mysteries has been dismissed. 
A mystery is a thing to be solved—“and 
man alone can master the impossible.” 
There has been a vivid new start. Our 
physicists have remodeled their views as 
to the constitution of matter and as to 
the complexity if not the actual decom- 
posability of the chemical elements. To 
show how far we have been propelled on 
the strange new road, how dazzling are 
the wonders that waylay the researcher, 
we have but to recall—matter in a fourth 
state, the genesis of the elements, the dis- 
sociation of the chemical elements, the 
existence of bodies smaller than atoms, 
the atomic nature of electricity, the per- 
ception of electrons, not to mention other 
dawning marvels far removed from the 
lines of thought usually associated with 
inelish chemistry. 

The earliest definite suggestion in the 
last century of the possible compound na- 
ture of the metals occurs in a lecture de- 
livered in 1809 by Sir Humphry Davy at 
the Royal Institution. In that memorable 
lecture he speculated on the existence of 
some substance common to all the metals, 
and he averred that “if such generaliza- 
tions should be supported by facts, a new, 
a simple and a grand philosophy would 
be the result. From the combination of 
different quantities of two or three species 
of ponderable matter we might conceive 
all the diversity of material substances 
to owe their constitution.” ? 

Again, in 1811, he said: “It will be 
useless to speculate upon the consequences 
uf such an advancement in chemistry as 
that of the decomposition and composi- 
tion of the metals. . . . It is the duty 
of a chemist to be bold in pursuit. He 
must not consider things as imprac- 


1 An address delivered before the Congress of Applied 
Chemistry at Berlin, June 5, 1908. | 2 
se Works of Sir Humphry Davy,” vol. viii, p. 325. 
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ticable merely because they have not yet 
boven cffeeted. He must not regard them 
as unreasonable because they do not coin- 
eide with popular opinion. He must recol- 
leet how contrary knowledge sometimes 
is to what appears to be experience. . . 
To enquire whether the metals be capable 
of being decomposed and composed is a 
grand object of true philosophy.”! 

Davy first used the term “radiant mat- 
ter” about 1809, but chiefly in connection 
with what is now called radiation. He 
also used the term in another sense, and 
the following passage in its clear forecast 
is prophetic of the modern electron: “If 
particles of gases were made to move in 
free space with an almost infinitely great 
velocity t. e., to become radiant matter— 
they might produce the different species 
of says, so distingaished by their peculiar 
effects.””* 

In his lectures at the Royal Institution, 
in 1826, “On the General Properties of 
Matter,” another prescient chemist, Fara- 
Cay, used similar terms when he said: “If 
we conceive a change as far beyond vapor- 
ization as that is above fluidity, and then 
tale into account also the proportional in- 
creased extent of alteration as the changes 
rise, we shall, perhaps, if we can form any 
conception at all, not fall far short of 
radiant matter; and as in the last con- 
version many qualities were lost, so here 
als.) many more would disappear.” Again, 
in one of his early lectures he strikes a 
forwerd note: “At present we begin to 
feel inipatient, and to wish for a new 
state of chemical elements. To decom- 
pose the metals, to reform them, and to 
realize the once absurd notion of trans- 
mutation, are the problems now given to 
the chemist for solution.” 

A year later Faraday startled the world 
by a discovery to which he gave the title 
“on the magnetization of light and the 
illumination of the magnetic lines of 
foree.” For fifty years this title was mis- 
understood and was attributed to enthusi- 
asm or confused ideas. But to-day we be- 
gin to see the full significance of the Fara- 
day dream. 

In 1879, in a lecture I delivered before 
the British Association? at Shettield, it fell 
to my lot to revive “radiant matter.” I 
advanced the theory that in the phe- 
nomena of the vacuum tube at high ex- 
haustions the particles constituting the 
cathode stream are not solid, nor liquid, 
hor gascous, do not consist of atoms pro- 


1 Loc cit., vol, vili, p. 330. 
* Loc eit., vol, viii, p. 349. 
3“ British Associations Reports.” Sheffield meeting. 
1879. Chemical News, vol. xl, p.%. Phil. Trans. Roy. 


oe Part Į, p. 585. Proc. Roy. Noc.. 1880, No. 205, 
p. 169, 
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pelled throuch the tube and causing lumi- 
nous, mechanie or electric phenomena 
where they strike, “but that they consist 
of something much smaller than the atom 
—-fragments of matter, ultra-atomic cor- 
puscles, minute things, very much smaller, 
very much lighter than atoms—things 
which appear to be the foundation-stones 
of which atoms are composed.”! 

I further demonstrated that the physic- 
al properties of radiant matter are com- 
mon to all matter at this low density. 
“Whether the gas originally under ex- 
periment be hydrogen, carbon dioxide or 
atmospheric air, the phenomena of phos- 
phoresecence, shadows, magnetic deflection, 
cte., are identical.” Here are my words, 
written nearly a quarter of a century ago: 
“We have actually touched the border- 
land where matter and force seem to 
into one another—the shadowy 
realm between the known and unknown. 
I venture to think that the greatest 
scientific problems of the future will find 
their solution in this borderland, and even 
bevond; here, it seems to me, lie ultimate 
realities, subtle, far-reaching, wonderful.” 

The now generally accepted view that 
our chemical elements have been formed 
from one primordial substance was advo- 
cated in 1858 by me when president of 
the Chemical Society, in connection with 
a theory of the genesis of the elements. 
I spoke of “an infinite number of im- 
measurably small ultimate—or, rather, 
ultimatissimate—particles gradually ac- 
creting out of the formless mist, and 
moving with inconceivable velocity in all 
directions.” 3 

Pondering on some of the properties 
of the rare elements, I strove to show that 
the elementary atoms themselves might 
not be the same now as when first gen- 
erated; that the primary motions which 
constitute the existence of the atom might 
slowly be changing, and even the second- 
ary motions which produce all the effects 
we can observe—heat, chemic, electric and 
so forth—might in a slight degree be 
affected; and I showed the probability 
that the atoms of the chemical elemens 
were not eternal in existence, but shared 
with the rest of ercation the attributes of 
decay and death. 

Qur minds are gradually getting accus- 
iomed to the idea of the genesis of the 
elements, and many of us are straining 
for the first glimpse of the resolution of 
the chemical atom. We are eager to enter 


the portal of the mysterious region too 
e eee ae eee em a ie ae 


merge 


! Sir O. Lodge, Nature, vol. Ixvii, p. 451. 

2? -Matter is but a mode of motion ‘S (Proc Roy. Sot., 
No. 205, p. 472). 

2 Pres. address to Chem, Soc.. Mareh 2 1888; 
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readily ticketed “unknown and unknow- 


able.” 

Another phase of the dream now de- 
mands attention. I come to the earlier 
glimpses of the electric theory of matter. 

Passing over the vaguer speculations 
of Faraday and the more positive specula- 
tions of Sir William Thomson (now Lord 
Kelvin). one of the earliest definite state- 
ments of this theory is given in an article 
in the Furtnightly Review for June, 1875, 
by W. K. Clifford—a man who in com- 
mon with other pioneers shared that 
“noblest misfortune of being born before 
his time.” “There is great reason to be- 
lieve,” said Clifford, “that every materia! 
atom carries upon it a small electric cur- 
rent, if it does not wholly consist of this 
current.” 

The idea of units or atoms of elec- 
tricity—-an idea hitherto floating intangi- 
bly like helium in the sun—can now be 
brought to earth and submitted to the 
test of experiment.? Faraday, W. Weber. 
Laurentz, Gauss, Zöllner, Hertz, Helm- 
holtz, Johnstone Stoney and Sir Oliver 
Lodge have all contributed to develop 
the idea—originally due to Weber—which 
took concrete form when Stoney showed 
that Faradav’s law of electrolysis involved 
the existence of a definite charge of elec- 
tricity associated with the ions of mat- 
ter. This definite charge he called an 
electron. It was not till some time after 
the name had been given that electrons 
were found to be capable of existing sepa- 
rately. 

In 1891, in my inaugural address as 

3 ` a 

president of the Institution of Electrical 
Engineers? I showed that the stream of 
cathode ravs near the negative pole was 
always negatively electrified, the other 
contents of the tube being positively elec- 
trified, and | explained that “the division 
of the molecule into groups of electro- 
positive and eleectro-negative atoms is nec- 
essary for a consistent explanation of the 
le The equivalent weights of bodies are simply those 
quantities of them which contain equal quantities of 
electricity: . 0... it being the electricity which deter- 
mines the equivalent number, because it determines the 
combining force. Or. if we adopt the atomic theory or 
pagene then the atoms of bodies which are equiva- 
ents to each other in their ordinary chemical action, 
have equa) quantities of electricity naturally associated 
with them.” --Faraday’s ‘Experimental Researches in 
Electricity “ par, 869, Jan.. 1884 This definite quantity 
of electricity we shall call the molecular charge. If it 
were known it would be the most natural unit of elec- 
tricity. `> —Clerk Maxwell's “ Treatise on Electricity and 
Magnetism.“ First Edition. vol. i, 1873, p 311. ©“ Nature 
presents us with a single definite quantity of electric- 
ity |.. For each chemical bond which is ruptured 
within an electrolyte a certain quantity of electricity 
traverses the electrolyte, which is the same in all 
cases.” G. Johnstone Stoney, “On the Physical Units 
of Nature.“ British Association meeting, Section A, IMH. 
“The same definite quantity of either positive or nexa- 
tive electricity moves always with each univalent ion, 
or with every unit of affinity of a multivalent ion.“ -— 
Helmholtz. Faraday Lecture 1851. “Every monad 
atom has associated with it a certain detinite quantity 
of electricit z; every dyad has twice this quantity 
associated with it: every triad three times as much and 
so 0n.” - 0. Lodge, “On Electrolysis. British Associa- 

tion Report, 1885. 
7 Electricity in Transitu: from Plenum to Vacuum” 


(Journ, Inet. Rlectrical: Engineers, vol. xx, p. 10, Jan 
uary 15, IN91), 
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genesis of the elements.” In a vacuum 
tube the negative pole is the entrance and 
the positive pole the exit for electrons. 
Falling on a phosphorescent body, yttria, 
for instance—a collection of Hertz mo- 
lecular resonators—the electrons excite 
vibrations of, say, 550 billion times a 
second, producing ether waves of the 
approximate length of 5.75 ten millionths 
of a millimetre, and occasioning in the 
eve the sensation of citron-colored light. 
If, however, the electrons dash against a 
heavy metal or other body which will not 
phosphoresce, they produce ether waves of 
a far higher frequency than light, and 
are not continuous vibrations, but, ac- 
cording to Sir George Stokes, simple 
shocks or solitary impulses; more like 
discordant shouts as compared with 
musical notes. 

In the years 1893-5 a sudden impulse 
was given to electric vacuum work by the 
publication in Germany of the remark- 
able results obtained by Lenard and 
Roentgen, who showed that the phe- 
nomena inside the vacuum tube were sur- 
passed in interest by what took place out- 
side. It is not too much to say that from 
this date what had been a scientific con- 
jecture became a sober reality. 

In 1896 Beequerel, pursuing the mas- 
ferly work on phosphorescence inaugu- 
rated by his illustrious father, showed 
that the salts of uranium constantly emit 
emanations which have the power of pene- 
trating opaque substances and of affect- 
ing a photographic plate in total dark- 
ness, and of discharging an electrometer. 
In some respects these emanations, 
known as Beequerel rays, behave like rays 
of light, but they also resemble Roentgen 
rays. Their real character has only re- 
cently been ascertained, and even now 
there is much that is obscure and provi- 
sional in the explanation of their consti- 
tution and action. 

Following closely upon  Becquerel’s 
work came the brilliant researches of M. 
and Mdme. Curie on the radioactivity of 
bodies accompanying uranium. 

Hitherto I have been recounting isolate | 
instances of scientific speculation with ap- 
parently little relation to one another. 
The existence of matter in an ultra- 
gaseous state; material particles smaller 
than atoms; the existence of electrica? 
atoms or electrons; the constitution of 
Ræntgen rays and their passage through 
opaque bodies; the emanations from ura- 
nium; the dissociation of the elements— 
all these isolated hypotheses are now 
focused and welded mto one harmonious 
theory by the discovery of radium. 


ldo 


Often do the spirits 
Of great events stride on before the events, 
And in to-day already walks to-morrow. 


No new discovery is ever made without 
its influence ramifying in all directions 
and explaining much that before had been 
mystifying. Certainly no discovery of 
modern times has had such wide-embrac- 
ing consequences, and thrown such a flood 
of light on broad regions of hitherto in- 
explicable phenomena, as this discovery 
of M. and Mdime. Curie and M. Bémoni, 
who patiently and laboriously plodded 
along a road bristling with difficulties 
almost insuperable to others who, like 
myself, have toiled in similar labyrinths 
of research. The crowning point of these 
labors is radium. 

Let me briefly recount some of the prop- 
erties of radium, and show how it reduces 
speculations and dreams, apparently im- 
possible of proof, to a concrete form. 

Radium is a metal of the calcium, 
strontium and barium group. Its atomic 
weight according to C. Runge and J. 
Precht is probably about 258. 

The spectrum of radium has several 
well-defined lines; these I have photo- 
graphed and have also measured their 
wave-lengths. Two especially are strong 
and characteristic. One at wave-lengta 
3,649.71 and the other at wave-length 
3,814.58. These lines enable radium to 
he detected spectroscopically. 

The emanations cause soda-glass to as- 
sume a violet color, and they produce 
many chemical changes. Their physio- 
logical action is strong, a few milli- 
grammes brought near the skin in a few 
hours producing a wound difficult to heal. 

The most striking property of radium 
is its power to pour out torrents of emana- 
tions bearing a certain resemblance to 
Rentgen rays, but differing in important 
points. 

The emanations from radium are of 
three kinds. One set is the same as the 
cathode stream now identified with free 
electrons—atoms of electricity projected 
Into space apart from gross matter— 
identical with “matter in the fourth or 
ultrayaseous state,” Kelvin’s “satellites,” 
Thomson’s “corpuscles” or “particles,” 
Lodge’s “disembodied ionie charges, re- 
taining individuality and identity.” These 
electrons are neither ether-waves nor a 
form of energy, but substance possessing 
inertia (probably electric). Liberated 
electrons are exceedingly penetrating. 
They will discharge an electroseope when 
the radium is ten fect or more away, and 
will affect a photographic plate through 
five or six millimetres of lead and several 
inches of wood or aluminum. They are 
not readily filtered out by cottun-wooi; 
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they do not behave as a gas, i. e., they 
have not properties dependent on inter- 
collisions, mean free path, ete.; they act 
more like a fog or mist, are mobile and 
carried about by a current of air to which 
they give temporary conducting powers, 
clinging to positively electrified bodies and 
thereby losing mobility, and diffusing on 
the walls of the containing vessel if left 
quiet. 

Electrons are deviable in a magnetic 
field. They are shot from radium with 
a velocity of about one-tenth that of light. 
but are gradually obstructed by collisions 
with air atoms, so that some become much 
slowed, and then are what I formerly 
called loose and erratic particles, which 
diffuse about in the air, and give it tem- 
porary conducting powers. These can 
turn corners, can be concentrated by mica 
cones into a bundle and then produce 
phosphorescence. 

Another set of emanations from radium 
are not affected by an ordinarily power- 
ful magnetic field, and are incapable even 
of passing through thin material obstrue- 
lions. These emanations have about one 
thousand times the energy of those radi- 
ated by the deflectable particles. They 
render air a conductor and act strongly 
on a photographic plate. Their mass is 
enormous in comparison with that of the 
electrons, and their velocity is probably 
as great when they leave the radium, but, 
in consequence of their greater mass, they 
are less deflected by the magnet. are easily 
obstructed by obstacles. and are sooner 
brought to rest by collisions with air 
atoms. The Hon. R. B. Strutt? was the 
first to affirm that these non-deflectable 
ravs are the positive ions moving in a 
stream from the radioactive body. 

Rutherford has shown that these ema- 
nations are slightly affected in a very 
powerful magnetice field, but in an oppo- 
site direction to the negative electrons. 
They are therefore proved to be positively 
charged bodies moving with great veloc- 
ity. For the first time Rutherford has 
measured their speed and mass, and he 
shows they are ions of matter moving 
with a speed of the order of that of light. 

There is also a third kind of emanation 
produced by radium. Besides the highly 
penetrating rays deflected by a magnet, 
there are very penetrating rays not at ali 
affected by magnetism. These accompany 
the previous emanations, and are Reent- 
von rays—ether vibrations—produced as 
Secondary phenomena by the sudden ar- 
rest of velocity of the electrons by solid 
matter, producing a series of Stokesian 
“pulses” or explosive cther-waves shot 


into space. 
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1 Phil. Trans. R. S.. A. 1901. vol. exevi. p. 525. 
(To be concliuled,) 
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New Illuminating Material Dis- 

covered. 

An important discovery has been made 
by the well-known German chemist Her- 
mann Blau, of Bavaria, writes Consul- 
General James H. Worman, under date 
of June 13, from Munich, Germany. His 
method is to separate, by a proccss of 
rectification, the methane and hydrogen 
from the other constituents of oil gas, col- 
lecting the same in steel receivers subject 
to a pressure of forty atmospheres, where- 
by he converts it into liquid form. 

A comparison of the cost of the vari- 
ous illuminating materials is shown in a 
table drawn up by Fischer in his “Chemic- 
al Manual? (1900) : 


———— = 


Per 100 heat. units. Cost. 


With petroleum burners: Pfennigs. Cents, 
a E E E E TERET 13.2 3.14 
TON oeisead aereis enana 7.3 1.73 

With incandescent aleohol..... 91 2.16 

With coal gas... esanean 4.5 16 

With electricity. ...... ei 7.3 649 

With avetylene...... 00.2... 0.. uto 16 2.14 to 3.81 


With the liquefied gas made according 
to Blaus method, the cost is reduced to 
6.3  pfennigs (1.5 
freight. 

As seen from the above table, this new 
illuminating material compares very 
favorably in cost with all others. The ease 
with which it can be handled and the 
beauty of its light should make it pref- 
erable where a lighting material is want- 
ed as a substitute for petroleum, alcohol 
or acetylene. 


cents), including 


As Blau’s light is much more easily 
turned on or off, it is certainly more con- 
venient. Its low cost and its beautiful 
color mav give it preference even to the 
electric light. It will undoubtedly open 
a new ficld of industry and should be 
promptlv looked into as an enterprise and 
investment for Americans. 

On December 24, 1902, a test was had 
for the first time to produce the liquefied 
gas. The trial showed how practical and 
very simple tha process of preparation 
was. It has since been decided to erect 
an oil-gas furnace and to reconstruct the 
rectifying apparatus in accordance with 
the practical observations obtained by the 
experiments of last December. 

A new test has recently been made and 
shows a most marked improvement and a 
remarkable productive power in every re- 
spect. It was also found that by the addi- 
tion of a considerabla amount of tar, 
which is in no wise detrimental, a beauti- 
ful yellow color was given to the gas. 

A test tube filled with the liquefied gas 
necded only the warmth of the hand to 
cause it to effervesce. It also effervesced 
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when poured upon a metallic plate and on 
water. In the latter case a crust of ice 
was formed. 

Its odor is pyroligneous aromatic. The 
concentration amounted to 537 grammes 
instead of 550 grammes per litre under 
a pressure of forty atmospheres. The 
specific gravity, when in a gaseous state, 
was 1.26 (taking air at 1); absolute 
weight, 1.03. 

The trial whose result was so satisfac- 
tory was carried out in the Holshaeuer- 
schen (Maschinenfabrik) Machine Works 
of Bavaria, built for the apparatus and 
which are now backing the project. 


— — -edie - —— .- 


world knows œf 
engineering, the more it will need it. 
The progressive engineer will also seek 
to belong to organizations which will 
bring him into contact with business men 
and he will certainly become a member 
or the local engineering society and one 
or more of the national organizations. 

One real reason for the slow advance- 
ment of some engineers is that they are 
not as wide-awake as they might be to 
opportunities for improving their situ- 
ation. Business men seek to sell thar 
goods at the highest price and the best 
possible terms. They are constantly on 
the outlook for new customers. There is 
no reason why an engineer should not pur- 
sue the same course in regard to his serv- 
ices, Which are his goods. A personal ap- 
plication or a carefully written letter 
does not cost much and may be the means 
of a considerable advance. The discon- 
tented grumbling so often heard among 
salaried men could well be replaced by a 
cheerful effort to find something better. 
The present will seem more bearable, the 
future more hopeful and better work will 
be done. A safe rule for the beginner 
would be, first catch your job and then 
vet a better one. 

The foregoing may be ridiculed as “get 
there” preachifying from one who has 
not got so very far. The writer has, how- 
ever, only endeavored to apply the prin- 
ciples of successful business promotion to 
the personal promotion of engineers. 
having in mind praticularly the young 
engineers who may read this article. 
Critics may also be reminded that we 
have Mr. Carnegie's authority for the 
statement that thrift is a duty and a 
competence an indispensable element of 
a happy life. A technical college educa- 
tion is desirable for many ends other than 
moncy getting, but that is no good reason 
why you should not make all the mone} 


out of it that you can.—George H. 2 
son in the Michigan Technic. 
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MORGAN STEAM POWER PLANT. 


BY C. P. NEWTON. 


Oe 


This plant, known as the Morgan 
Steam Power Plant, consists of twelve 
buildings, which are rented to small 
manufacturers, retail stores, offices, ete. 
Power is furnished from a central plant, 
formerly transmitted through shafting and 
belting from building to building. In 
May, 1900, a contract was made with the 
Westinghouse Electric and Manufactur- 
ing Company for the following electric 
machines, installed by the writer, and put 
in commission January 1 to March 15, 


1901. 


The new plant consists of one 200-kilo- 
watt, 220-volt, two-phase, 7,200-alterna- 
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Two-PHasE GENERATOR, 200 KILOWATTS, 220 
Vouts, MORGAN STEAM POWER PLANT. 


tion, sixty-two-pole generator, direct-con- 
nected to a 20 by 24-inch Hewes & 
Phillips Corliss engine, running at 116 
revolutions per minute. This unit is for 
the main power. Current for incandes- 
cent lights through most of the year is 
taken from this unit. 

For the auxiliary unit, a 125-kilowatt, 
thirty-pole, 220-volt, two-phase, 7,200-al- 
ternation generator is direct-connected 
to an 18 by 16-inch Ames Iron Works en- 


gine, running at 240 revolutions per 
minute. This unit is for lighting short 


days and also for an independent power 
unit. For lighting at 110 volts, two 
twenty-kilowatt regulating coils were in- 
stalled, making a three-wire system of 
each phase, 110 volts each side of the 
neutral wire. Five twenty-horse-power, 
one thirty-horse-power, one forty-horse- 
power, one fifty-horse-power, two three- 
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horse-power and one 


ten-horse-power, 
making eleven induction motors, were in- 
stalled in the different buildings, one and 
two in each building, belted to line shafts, 
also one fifteen-horse-power, direct-coupled 


14 


the work done by each motor can be indi 
cated. The new plant was installed an 
the change made from the old mechanica 
transmission without interruption, an 
the tenants hardly knew when the chang 


MAIN GENERATING SET CONSISTING OF CORLISS ENGINE DrRECT-CONNECTED TO 200-KILOWAT! 
Two-PHAsE GENERATOR, MORGAN STEAM POWER PLANT. 


to a shunt generator for charging the 
batteries. 

A three-panel, two-inch marble switch- 
board was furnished, arranged so that the 
generators can be run in parallel, or 
either generator can be run on motor and 


was made. The new plant has been in 
operation since January 1, 1901, with- 
out accident or shutdown of any descrip- 
tion, minimizing the friction and being 
of immense advantage in cleanliness and 
simplicity, doing away with nearly a mile 


AUXILIARY GENERATING SET CONSISTING OF HORIZONTAL ENGINE DrIRECT-CONNECTED TO 12 


KiInowaTtT Two-PHASE GENERATOR AND EXcITeER, MorGAN STEAM Power PLANT. 


lighting load, or either generator can be 
run on either lights or motors. The dis- 
tributing switchboard was built by the 
writer, and is arranged so that any 
motor can be instantly cut out and each 
motor can separately be switched in cir- 


cuit with a 200-ampere wattmeter, so that 


of old shafting and worn-out bearings, 
and belts from twelve to twenty-four 
inches. The largest belt running now is 
one twelve-inch. 

As stated before, the motors are belted 
to line shafts in the different buildings 
which are occupied by various manufac- 
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turers, = The — forty-horse-power motor 
runs one building 45 by 100 feet, cight 
stories high, which is occupied wholly by 
the Springfield) Printing and Binding 
Company, which does a general jobbing, 
publishing and bookbinding business. 
The fifty-horse-power motor runs one 
building, 45 by 300 feet, and six stories 
high, which is occupied wholly by the 
Morgan envelope division of the United 
States Envelope Company, manufactur- 
ing toilet paper, envelopes, ete. Another 
building, 45 by 200 feet, and six stories 
high, contains machinery driven by four 
motors, one of thirty-horse-power, one of 
twenty-horse-power and two of three- 
horse-power, The building is occupied 
by the American Writing Paper and 
United States Envelope companies’ execu- 
tive offices, whip manufacturing, camera 
manufacturers, printers, Brooks Bank 
Note Company, jewelry manufacturers. 
ete. The other buildings are driven each 
by a twenty-horse-power motor, and con- 
tain various manufacturers, such as over- 
all, butchers’ frocks, photo-engraving, 
printing and binding, wire working, box 
making, cutlery and grinding, soda-water 
bottling, plumbing and gas fitting shops. 
bicvele repair shop, and general stores, al! 
requiring a small amount of power. 
—_—___o-»> 


Exhibit of the American Electro- 
chemical Society. 

A committee of the American Elec- 

trochemical Society has been appointed © 

take charge of an exhibit of the society 


imo the Electricity. Building of the 
Louisiana Purchase Exposition. The 


committee is anxious to secure all the in- 
formation possible regarding the where- 
abouts of historical and experimental ap- 
paratus which can be exhibited either in 
the original form or by reproduction or by 
photograph. Any who will be able to 
make personal contributions to this col- 
lective exhibit should correspond with 
the secretary, Mr. C. J. Reed, 929 Chest- 
nut street, Philadelphia, Pa. 


> e 


Wireless Telegraphy Around the 
Pacific. 

lt is stated that the De Forest Wireless 
Telegraph Company is constructing four 
stations for its transpacifie service by way 
of the Alaskan and Kamehatkan peninsu- 
lax. Two of these will be located on the 
American side, one at Cape Flattery anJ 
the other at Duteh Harbor, Alaska. The 
remaining two will be located on the other 
side of the ocean, one on the Kamehatkan 
peninsula and the other at Hong Kong. 
This land route has been planned to avoid 
the necessity of having to send messages 
over very great distances, as no Interval 
between any two of the four stations is 
over 2.000 miles. 

At the station at Cape Flattery there 
will be a tower 220 feet high, on a cliff 
170 fect above the water. This tower has 
heen especially designed to withstand the 
high winds which are frequent in this 
locality. This station will be equipped 
with a 100-horse-power generating plant. 
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THE PROBLEMS THAT ARE FACING THE 
ELECTRICAL ENGINEER OF TO-DAY 
AND THE QUALITIES OF MIND AND 
CHARACTER WHICH ARE NEEDED 
TO MEET THEM. ' 


BY J. G. WHITE, 


——<— 


The qualities of mind and of character 
needed by the electrical engineer of 
to-day are too well known to need to be 
specified, 

He should be accurate in his calcula- 
tions, thorough in his investigations, log- 
ical in his deductions, lucid and concise 
In his statements, 

He should have untiring energy, an 
alert mind, abundant initiative, and 
reasonable self-confidence. 

He should be absolutely honest in all 
his dealings, truthful in all statements, 
loval to his clients, faithful to his em- 
plover’s interests, considerate of his sub- 
ordinates, diplomatie in his negotiations 
and tactful in all his relations. 

However, instead of attempting to rear 
a structure on the foundation of the tex! 
assigned to us. mav we not rather use it 
as a spring-board from which to vault 
into the general field under discussion 
to-day ? 

This might be summarized under the 
title: “What education should the elec- 
trical engineer of to-day have.” 

As is frequently remarked, this is the 
age of great industrial combinations and 
of specialists. Not satisfied with this, 
the specialists now specialize. The engi- 
neering field was formerly divided into 
the two general classes of military. and 
From the latter grad- 
ually marine, mining and 
mechanical engineering, and as an off- 
shoot. from this last branch, there was re- 
cently added electrical engineering. Civil 


civil engineers. 
developed 


engineers to-day are subdivided into such 
classes as “hydraulic engineers,” “bridge 
engineers,” “railroad engincers.” ete. We 
also find that electrical engineers are 
classified as “telegraph engineers,” “elec- 
tric > “electrochemical 
engineers,” “telephone engineers,” ete. A 
few vears ago many of us would have sup- 
posed that the problems of the “telephone 
engineer” were those of a high-class 
artisan and that they would consist 
largely of trying to unravel tangled cob- 
webs of fine wires, and to understand and 
to be able to operate mazes of signaling, 
connecting and protecting devices, | 
In the early days it was thought that 
a room of almost any shape and size, with 


light engineers,’ 


' Abstract of paper read at the j 
) joint session of 
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a couple of empty boxes for seats, and a 
switchboard of primitive design and con- 
struction, was all that was needed to 
make a telephone exchange. Owing to 
the wonderful growth of their business, 
telephone companies now erect buildings 
specially designed to meet the require- 
ments of their exchanges, and a “tele- 
phone engineer” must know something of 
architecture, the strength of materials 
and other factors entering into modern 
steel building construction, and many 
other subjects which should be a part of 
a broad engineering education, but which 
are not ordinarily supposed to come 
within the provinee of a “telephone engi- 
neer,” as narrowly applied. 

It is at least equally important that 
other engineers who have specialized and 
must know well some part of the field of 
engincering should likewise have a gen- 
eral knowledge of the science and of the 
broad underlying principles of engineer- 
ing. based on a thorough mastery of ele- 
mentary mathematics, and supplemented 
by some study of languages, history, 
civies and other studies of general edu- 
eational value. 

The question naturally arises, how can 
the engineering student possibly secure 
a satisfactory knowledge of all of these 
important subjects’ Much of his specia! 
knowledge must be acquired after he has 
commenced the practice of his profession. 
If unusually energetice and capable, all or 
any part of his education may be gained 
after he enters professional life, but i 
is preferable that his broader education 
he well started during his school years. 
For a considerable time it has been clearly 
recognized that law and medicine require. 
for general and special study, more fume 
than is possibly available in the ordinary 
college course of four years. 

If lawvers and doctors can afford the 

time and money necessary to get such 
edueations, should not enginecrs, in view 
of the very wide range of subjects with 
whieh they must now be reasonably 
familiar, adopt a similar plan? The de- 
cision of this question will have to be 
made individually by the young men them- 
selves, important factors being the time 
and money availabe for educational puf- 
poses, 
It is well to remember, however, that 
more important than a knowledge of any 
study or group of studies is the ability 
to master thoroughly any subject of which 
a knowledge is desired. 

In education especially quality is more 
important than quantity. A thorough 
mastery of arithmetic and algebra is bet- 
ter than a mere. “pass grade” knowledge 
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of these and all the higher mathematies, 
which is then ordinarily soon forgotten. 

It is better never to have seen the in- 
side of a Latin, French or German gram- 
mar, and to use correct English, than to 
have the ordinary three or four years 
“translating knowledge” of all three of 
these foreign languages and still say: “T 


seen.” 

As in nearly all practical engineering 
problems, this one of engineering educa- 
tion can perhaps be best set forth by ar- 
ranging a balance sheet showing the 
eredit and debit sides. 
tended education we have expense in- 
volved, time necessary before the earninz 
period is reached, time required for gen- 
eral study which might be devoted to 
mastering some special branch of engi- 
neering, thus more quickly ensuring a 
comfortable salary, danger to health if 
too much study is crowded into a given 
period, etc. On this side also we have 
the danger that by widely extending the 
field of endeavor we may produce a stu- 
dent rather than an enginecr, or that the 
work may be superficial. The importance 
of thoroughness is supreme. 

This implies also that the education of 
the engineer must develop not a dreamer, 
but a worker, thoroughly competent in 
his sphere, whether great or small. 

It is better for the world and for the 
man that he should be a high-class me- 
chanic or artisan, with a good common 
school education, than that he should b2 
nominally an “engineer,” having a smat- 
tering of many subjects, and ekeing out 
an existence amongst more competent 
fellows. 

On the credit side of the extended edu- 
cation we have, first, the direct satisfac- 
tion to be had from its possession and 
the ability to enjoy on even terms the so- 
ciety of educated people. 

Secondly, there is the practical use to 
which this knowledge can be put. 

Third and more important than the 
knowledge actually acquired, is the learn- 
ing how to know a subject, and where or 
in what direction to look for information 
specifically wanted. 

Fourth, there is the certainty that with 
equal industry and attention to his work, 
the young engineer of ability with a broad 
education will ultimately take higher 
rank in his profession and be more suc- 
cessful in business. 

The qualified phrase, “young engineer 
of ability” is used advisedly. The engi- 
neer of ordinary or less than ordinary 
ability will, in practical life, accomplish 
most by not attempting to have his edu- 
cation cover too wide a field, and learn- 
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ing some special departinent thoroughly. 
If a voung man will take for his motto 
“thoroughness,” and, in planning his list 
of studies, will include first those of 
prime importance, and then add those 
of decreasing importance, until all his 
available time is occupied, he will be 
planning most wisely. Ordinarily the 
voung man will not be able to arrange 4 
course entirely to suit his individual re- 
quirements, but he can use the method 
above suggested to help him in deciding 
as between various courses offered. The 
choice should, when time and mental ca- 
pacity make it possible, be in favor of 1 
broad general education, supplemented by 
thorough technical training. This may, 
and frequently will, lead to a general col- 
lege course to be followed by a technical 
course of two or more years. 

People are to-day looking for engi- 
neers and would gladlv pay salaries of 
£6,000 to $10,000 per annum for men of 
exactly the right qualifications. It would 
be easy to find hundreds of men who have 
had all the necessary general education, 
and scores who have had as well all the 
needed technical training. The questions 
which are asked, however, are such as the 
following: 

Has he good business judgment? 

Has he tact? 

Has he the mental capacity and breadth 
to develop into a “big man?” 

Is he diplomatic, with ability to nego- 
tiate? 

Has he 
erratic? 

Will he get results? 

We might divide the studies which are 
worthy the attention of the electrical 
engineer into four general classes. 

In the first place we may put these 
studies which will teach to think clearly 
and express lucidly, whieh will teach how 
to learn, and which will give a compre- 
hensive knowledge of the fundamental 
facts and principles underlying his pro- 
fession. These should be learned most 
thoroughly, and would include English, 
arithmetic (mental and written), algebra, 
geometry and trigonometry, chemistry, 
physics (especially mechanics), general 
knowledge of principles of electrical engi- 
neering, practical ethics. 

The second class mav include some 
subjects which will especially tend 
further to develop clear thinking and 
clear writing, some which will further 
increase the knowledge of the general 
principles of his profession, and some 
which will give knowledge which will be 
professionally and commercially useful. 
This elass includes: Caleulus and vectors, 


initiative, without being 


14) 
surveying, Latim (usunal preparatory 
course), French (speaking and reading, 
not translating knowledge of), electro- 
advanced engineering studies, 


chemistry, 
general principles of mod- 


business law, 
ern accounting, civics. 

The third class may include some sub- 
jects which are likely to be of direct pre- 
fessional or commercial use, and others, 
the study of which will be of general edv- 
includes; 


cational value. This class 
Spanish, geology, physiology and tem- 


porary care of injured, logic, quaternions 
and subjects which are studies of engi- 
neering details rather than of general 
principles, ete. 

The fourth class may include those 
studies which will help in rounding out 
the education of the man rather than ir 
furnishing the essential equipment of the 
engineer. This class includes: Min- 
eralogy, botany, zoology, history, politica! 
economy, mental and moral philosophy, 
art, music, ete. 

The third and fourth classes of subject: 
are useful to round out and complete the 
foundation and framework provided bv 
the first and second classes, but should 
not be indulged in at the expense of the 
relatively more important. A few non- 
technical subjects merit individual men- 
tion. 

President Butler, of Columbia Uni- 
versity, 1s reported to have said: “The 
first two evidences of an education are 
correctness and precision of speech, and 
refined and gentle manners.” The latter 
must be acquired almost entirely at one's 
home and from contact with one’s asso- 
ciates. The correct speech must þe ac- 
quired largely in the same way, but may 
be learned to a considerable extent in the 
preparatory schools and in the college or 
university. There is nothing more im- 
portant for the voung engineer to learn 
than “the skilful and = correct use of 
language, whether to state a fact or con- 
vey an idea,” understanding that “clear 
thinking precedes clear speaking.” Eng- 
lish should be taught from beginning to 
end of the preparatory school work, and 
also from beginning to end of the college 
Course. 

More attention may well be paid in the 
preparatory schools to algebra and arith- 
metic, especially mental arithmetic. 

During the college course it would seem 
advantageous even for the electrical en- 
gineer to devote a moderate amount of 
time to the study of the various methods 
of surveving now practised. These can 
be quickly understood if the student has 
thoroughly mastered his — arithmetic, 


geometry and trigonometry, and a general 


lis 


knowledge of surveying is very likely to 
he useful in practical work. 

French and Latin are included in the 
second class, because of the mental train- 
ing and polish to be gained by their 
study. Some knowledge of Latin will 
greatly assist in thoroughly mastering 
English, and is in this respect more use- 
ful than the study of German. 

A knowledge of French which will en- 
able the young engineer to speak and 
read with ease is strongly recommended. 
The educated people of Mexico, South 
America, Russia and other countries 
speak French and as this for centuries has 
been the polite and diplomatic language 
of the world, the advantages to be de- 
rived from mastering it are likely to be 
not only educational and social, but com- 
mercial as well. 

On the contrary, there is little pros- 
pect that American engineers can practice 
their profession profitably in Germany or 
German-speaking countries. Nearly all 
important scientific papers are now 
promptly translated into English, and 
there is no longer any special need of the 
engineer knowing any foreign language 
for the sake of keeping advised as to the 
progress made in the work of his profes- 
sion. 

The general educational value of learn- 
ing one modern language seems about 
equal to that to be gained from learning 
another. Consequently the social and 
conunercial advantages of French give it 
first place for the American engineer. 

The study of a second modern language 
should be undertaken only in case the first 
can be spoken fluently. Then it would 
seem that Spanish is the best language to 
learn. 

The time devoted to various engineer- 
ing studies in class 1, as well as class 2, 
must depend largely upon the facilities 
of the college attended, and the special 
work for which it is intended to prepare. 

Somewhere in the general course there 
should be included a moderate amount of 
training in modern business methods and 
practices. 

All engineering students should have 
some reasonable training in accounting, 
so that they would not be entirely ig- 
norant and without power of speech if, 
after beginning the practice of their pro- 
fession, they are asked some elementary 
questions about the annual report of a 
street railway, electrie light or manufac- 
turing company. 

A moderate amount of time should also 
be devoted to the study of fundamental 
principles of business and corporation 
law. An engineer, in practice, should at 
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least be able to draw a contract which will 
be legal and explicit. 

A modern engineer is dependent for his 
success largely on the financier. If the 
engineer does not know that bonds should 
pay interest, and that stocks, if possible, 
should pay dividends, and has no concep- 
tion of the difference between a stock 
certificate and a promissory note, the 
financier is likely to form an undeserv- 
edly low opinion of the engineer’s tech- 
nical knowledge. 

If a young engineer will have before 
him constantly the ultimate and best in- 
terests of his employer, will endeavor al- 
ways to be tactful and never to irritate 
unnecessarily, will—without flattery— 
say only what is pleasant, unless right de- 
mands a plain statement of an unpleasant 
truth, then his advance will surely be 
more rapid than if these things are for- 
gotten or neglected. 

The technical problems which face the 
engineer are certain to be recognized as 
they come up. Too frequently the impor- 
tance of problems connected with one’s 
business and social relations with em- 
ployers, fellow employés and others is not 
appreciated. These deserve careful and 
persistent study. Their correct solution 
and an accurate appreciation of the 


proper proportion of things, constitute 
business sagacity. The paramount im- 
portance of such matters should be re- 
peatedly impressed on students and they 
should be led to understand thoroughly 
that their satisfactory solution will be 
rewarded not only by a pleasanter life 
during working hours, but also by in- 
creased esteem and greater business suc- 
CESS. 
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A Test of Selective Wireless 
Telegraphy. 

A successful test of the Stone selective 
wireless telegraph system was made at 
Cambridge, Mass., July 20. The trans- 
mission was overland, the air line distance 
between stations at Cambridge and Lynn 
being twelve miles. This line crossed the 
factory district of Cambridgeport and a 
considerable portion of the city of Lynn. 
The mast of the sending station was 100 
fet high, and that of the receiving sta- 
tion, ninety-four feet high. The spark- 
gap used at the transmitting station was 
one-quarter of an inch in length, yet in 


spite of the fact that the electric railway 
passes within fifty feet of the base of the 
receiving mast, it is reported that signals 
were sent with great precision and with- 
out any outside interference. 

This system of selective wireless teleg- 
raphy was patented by Mr. John Stone 
Stone last December, and was fully de- 
seribed in the Erecrrican Review of De- 
cember 20, 1902. 
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Electric Traction in the United 
Kingdom. 

A summary of what has been done dur- 
ing the past half year in converting steam 
lines to electric traction in the United 
Kingdom is given in the current issue of 
the Railway News. The first line to be 
converted is the line under the Mersey 
River, connecting Liverpool and Birken- 
head, which road was opened to the pub- 
lie early in May. Four other English 
railways are in process of conversion. 
These are the entire systems of the Metro- 
politan and the District Railway compa- 
nies, the Newcastle lines of the North- 
Eastern, and the Liverpool and South- 
port line of the Lancashire & Yorkshire 
system. On all of these substantial prog- 
ress has been made with the electrical 
equipment, while the portion of the dis- 
trict between Ealing and South Harrow 
is about to be worked electrically, a train 
equipped by the British Thomson-Hous- 
ton Company has been already used 
on this section. Effort is being made to 
standardize the position of the third rail 
for all the lines in England, but up to the 
present time it has not been found pos- 
sible, and there are now three different 
positions in use. 

Certain of the railway lines in England 
are inclined to favor the self-contained 
system of electrical propulsion, and some 
automobile trains of this type are being 
introduced by the North-Eastern between 
East and West Hartlepool. On the joint 
line of the South-Western and Brighton 
companies, between Fratton and South- 
sea, a steam motor vehicle has been intro- 
duced and several other companies have 
declared their intention of adapting the 
principle of the automobile to railway 
work on that section of lines with which 
there is an acute tramway competi- 
tion. 

The electrical locomotives have been 
withdrawn from the line of the Central 
London Railroad and replaced by 
multiple-unit trains worked on the 
Sprague Thomson-Houston system. This 
system has been adopted on the 
Great Northern and the City Tube 
Railway, which is to be opened for traffic 
as soon as the underground station at 
Finsbury Park is ready to admit the 
trains of the tube line. The Thomson- 
Houston system has been adopted by the 
North-Eastern company for its Newcastle 
lines. In London progress has been made 
with the construction of the Charing 
Cross, Euston & Hampstead Railway, the 
Baker Street & Waterloo Railway, and 
the Great Northern & Piccadilly Rail- 


way. 
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THE FACTORS WHICH AFFECT THE 
ENERGY LOSSES IN ARMATURE 
CORES.’ 


ee 


BY J. WALTER ESTERLINE AND C. E. REID. 


The investigations which form the basis 
of this paper have been conducted 
primarily to develop an apparatus suit- 
able for rapid yet accurate testing of sheet 
meta] used in armature cores; secondary 
to this was the study of the effect of cer- 
tain factors upon the energy losses which 
occur in the armature cores of generators 
and motors. 

THE APPARATUS. 

A general view of the apparatus is 
given in Fig. 1. The wrought-iron field- 
ring is fourteen inches in diameter, three 
inches in width, with an inner diameter 
of ten and three-eighths inches. This 
yoke is provided with five sets of poles, as 
follows: (1) two poles, solid wrought 
iron; (2) four poles, solid wrought iron: 
(3) six poles, solid wrought iron; (4) 
eight poles, solid wrought iron; (5) two 
poles, built of 0.022 sheet steel. The 
poles are so dimensioned that fifty per 
cent of the armature core is covered by 
each set. 
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built up of sheet steel discs 0.015 inch 
thick. Fig. 2 is from a photograph of 
discs from the different cores. The outer 
diameter of these is six inches, while the 
inner diameters vary from two to five 


z 
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lots. The slots wero milled in the coreg 
which were to be toothed, and all the 
discs were carefully annealed. 

The punchings were given a coat of 
shellac and mounted on hardwood sleeves 


Fig. 1.—APPARATUS USED IN DETERMINING THE FACTORS WHICH AFFECT ARMATURE LOSBES. 


inches, in different cores. Four of the 
specimens tested have a smooth periphery, 
and three others, with corresponding in- 
ner diameters, are slotted. The slote in 
these cores are forty-eight in number and 


Fic. 2.—Core Discs UsED IN DETERMINING FACTORS AFFECTING ARMATURE LOs8ES. 


The apparatus was designed so that the 
specimens for test would be in the form 
of ordinary armature punchings, and the 
samples tested consisted of seven cores 

1 Abetract of paper read at the annual convention of 


the American Institute of Electrical Engineers, Niagara 
Falls, July 2, 1908. 


three sixteenths inch wide by one-half 
inch deep. 

To ensure a uniform quality of metal 
in all the cores, the discs were all stamped 
and then thoroughly shuffled, after which 
the holes were punched in the different 


which fit a heavy steel shaft carried in 
bearings fastened directly to the field- 
ring. 

In order to ensure a uniform density 
in the air-gaps under the different poles, 
so that there would be no undue increase 
in the bearing friction when the fields are 
excited, and to ensure an equal distribu- 
tion of the flux in the core, the poles 
were bored while clamped in the field- 
ring, the tool being carried on the shaft. 

The shaft was driven by a small di- 
recf-current motor through a modified 
form of the Goldsborough torsion dyna- 
ınometer. 

In order to detect and correct for any 
change of the bearing friction, should the 
armature become magnetically unbalanced, 
or ihe lubrication of the bearings imper- 
fect, the bearings were made of special 
disign. The shaft runs in the phosphor- 
Dronze bearing which is mounted in a 
ball bearing. When the shaft is rotating, 
the friction tends to cause the bearing to 
rotate with the shaft, as the friction of 
the ball bearing was found by test to be 
negligible in comparison with that of the 
plain bearing, but it is held back by a 
spring attached to a suitable arm which 
also carries a pointer. At the beginning 
of a run the adjustment was made such 
that the pointer stood at zero when tho 
machine was running at the speed at which 
the test was to be run. Any increase in 
the friction of the bearings is measured 
by the movement of the pointer in the di- 
rection of rotation, and the reverse for 
any decrease, indicating the correction to 
be made. 

The driving motor was operated sepa- 
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rately excited and variable speed was ob- 
tained by changing the impressed elec- 
tromotive force of the armature. The 
speed was indicated by a Buss-Sombart 
tachometer attached to the armature shaft 
of the motor. 

PURPOSE AND METHOD OF THE TESTS. 

The energy losses which attend the ro- 
tation of an armature core in the mag- 
netic field consists of the bearing friction 
and windage, hysteretic and eddy current 
loss in the core in the case of smooth cores, 
to which is added an eddy current loss in 
the pole-faces when the cores are toothed. 

Hysteretic losses may be said to depend 
upon the quality of the iron, the frequency 
of the flux reversals and the maximum 
density reached during a cycle. The fre- 
quency is a function of the number of 
poles and the speed. The distribution 
of the magnetic flux through the core 
depends mainly upon the depth of the 
core, the number and pitch of the poles 
and the dimensions of the tooth and slot. 
The cores of different internal diameters 
were tested to determine the effect of the 
variation in the flux distribution upon 
the core loss. The frequency and flux dis- 
tribution both being dependent upon the 
number of poles in a machine, these cores 
were tested under different numbers of 
poles also. 

When an armature core is slotted, the 
magnetic density in the teeth is greatly 
increased for a given air-gap or core den- 
sity, and the presence of teeth on the core 
is attended by an eddy current loss in the 
poles. The latter may be greatly reduced 
by laminating the poles, so that a com- 
parison between tests of a toothed core 
under solid and laminated poles should 
indicate to what extent this loss in the 
pole-faces may be reduced. The increase 
in the energy expended due to the higher 
densities in the teeth may be shown by 
comparing tests of smooth and toothed 
cores under well laminated poles. 

To make a core, enough discs of one 
kind were selected to give a gross length 
of three inches. These were weighed, given 
a coat of shellac and assembled. Before 
placing the core within the field an ex- 
ploring coil was wound about the face 
of one of the poles and another wound 
so as to embrace the total flux passing 
through one section of the core. After 
placing the sample in the apparatus, a 
saturation curve was taken by means of 
a ballistic galvanometer in connection with 
the exploring coils just mentioned. These 
curves show the relation between ampere- 
turns per pole and average magnetic den- 
sity in the core. 

The field-poles were next thoroughly 
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demagnetized by an alternating current. 
On starting the motor, the dynamometer 
reading indicates the bearing friction and 
windage ; the springs which hold the bear- 
ings were adjusted so that the reading of 
the pointers P were zero. 

The speed adjusted to give a desired 
frequency, it was held constant, and the 
exciting current varied stepwise, readings 
of current in the fields, dynamometer, 
scale for bearing friction, being taken 
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Fic. 3.—RELATION BETWEEN CORE Loss AND 
CorE DEPTH. TOOTHED CORES. 


i 


Hi 


iff 
ie 


simultaneously for each value of current. 
When maximum current was reached, the 
fields were again demagnetized, the speed 
changed to give the next desired fre- 
quency, the bearing springs adjusted and 
the operation of varying the current re- 
peated. Each core was tested in this man- 
ner under five sets of poles, at five differ- 
ent frequencies and varying magnetic 
densities, making 225 complete tests. 
When the fields are excited, the power 
required to drive the core consists of the 
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Fic. 4.— RELATION BETWEEN CORE Loss AND 
. NUMBER OF POLES. TOOTHED CORES. 
friction and windage and iron losses. The 
difference between the dynamometer read- 
ing for any current, and the friction read- 
ing, is the iron loss. If the pointers at- 
tached to the bearings indicate any change 
in the friction, the amount so indicated 
can be subtracted from or added to the 
original friction reading, depending upon 
whether the friction has decreased or in- 
creased, since the scales E are graduated 
in degrees of the dynamometer spring. 
From the corrected dynamometer readings 
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the watts core-loss in watts was deter- 
mined, which divided by the weight of 
the core gives the watts per pound. Re- 
ferring to the saturation curve, the den- 
sities in the córe for the different values 
of ampere-turns per pole are found, and 
curves were plotted for each frequency, 
average density as ordinates, watts per 


pound abscisse. The current in the ex- 


citing coils was taken from a storage bat- 
tery and measured by a Weston labora- 
tory standard ammeter. The dynamom- 
eter was frequently calibrated, and gave 
the same result each time. The centering 
of the cores in the bore of the poles was 
so successfully accomplished, that there 
was very little increase in the friction 
due to magnetic pull. So sensitive, how- 
ever, were the ball bearing attachments, 
that the increase of friction due to a drop 
of cold oil in one of the bearings was 
readily shown by the pointer. 
RESULTS. 

To illustrate the relation between the 
core loss and any one of the four variables 
—frequency, magnetic density, number of 
poles and depth of core—curves have been 
drawn from data derived from the thirty- 
five original curves. In order that the 
results should be representative, the three 
variable factors not under consideration 
were eliminated by averaging all of the 
tests, for each value of the variable under 
consideration. Tests of the cores having 
teeth showed considerably higher losses, 
due to the energy loss in the pole-faces 
and the increased hysteresis loss result- 
ing from the high magnetic density in the 
teeth of the core. 

In studying the effect of variable num- 
bers of poles and depth of core, the pro- 
duct of the frequency and magnetic den- 
sity was considered as a single variable. 
The relatively shallow cores, in which 
the magnetic density is more nearly uni- 
form, show the lowest values of core 1oss 
for the same average magnetic density and 
frequency. The same is true for the 
toothed cores, as shown in Fig. 3. The 
lines of force in passing from pole to pole 
through the core seek the path of least re- 
luctance, and in so doing increase the 
density in the outer portions of the core. 
Of the toothed cores, the results from 
which are given in Fig. 3, core No. 1 bas 
a depth below the teeth of 1.5 inches, No. 
2, one inch and No. 3, 0.5 inch. 

But little change was found in the core 
loss for different numbers of poles, for 
the same magnetic density and frequency, 
so far as the smooth cores are concerned. 
The result for eight poles differs from that 


for the other three, probably~due to the 
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high magnetic densities with these poles 
as with the others, but the frequencies ob- 
tained were of course somewhat higher. 
However, in the case of the toothed cores, 
as shown in Fig. 4, there is considerable 
variation in the core loss for different sets 
of poles, at the same frequency and den- 
sity. 

in Fig. 5 curve No. 1 is the average of 
four curves, and is a summation of all data 


taken on the cores having smooth periphery. 
Curve No. 2 in the same figure is a simi- 


Fie. 5.—AVERAGE CuRVES SHOWING RELATION 
BETWEEN CORE Loss AND FLUx DENSITY 
AND FREQUENCY. 


lar deduction from all the data on the 
slotted cores. The increase in the loss of 
energy due to the slotting of the core is 
plainly set out, as shown by the differ- 
ence of the values of the abscisse of the 
curves 1 and 2. Curve No. 3 is a final 
average of the result from all the smooth 
and all the toothed cores and is the result 
of some 12,000 observations. 

Curve No. 1, Fig. 6, is the mean re- 
sult of all the toothed cores tested under 
a pair of laminated poles, while curve No. 
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Fic. 6.— AVERAGE CURVES SHOowING EFFECT 
OF LAMINATED POLES on Losses OF TOOTHED 
`- CORES. 


2 in the same figure is the result of tests 
cf the same cores under a pair of solid 
poles; the difference in the abscisse of 
these two curves denoting the reduction 
cf the eddy current loss in the poles due 
to lamination of the same. In building 
up the laminated poles, no effort was made 


to produce a laminated pole in any way 


superior to those obtained in commercial 
practice. After the poles were built up, 


they were faced inside and out, in the. 


lathe; and the tests conducted on the poles 
just as they came from the lathe, no at- 
tempt being made to remove the effects 
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of the tool in forcing the plates together. 
It will be noted in curve No. 1, Fig. 
16, that the toothed cores and laminated 
poles check fairly closely with curve No. 
3 of Fig. 5, which is the average of the 
smooth and toothed cores under solid 
poles, and also that the difference between 
curves 2 and 3, Fig. 5, is very nearly 
equal to the difference between the curves 
in Fig. 6. This being the case we should 
expect curve No. 1, Fig. 5, to be repre- 
sentative for smooth cores under either 
solid or laminated poles; curve No. 3 for 
toothed cores with laminated poles, and 
curve No. 2 for toothed cores and solid 
poles. The broken curve, Fig. 5, is from 
the core loss tests of a large number of 
machines having, in the majority of cases, 
teothed cores and solid cast poles. Since 
these machines were built and tested by 
the manufacturing company which fur- 
nished the material for the cores which 
were the subject of these investigations, 
cs last conclusion at least seems justifi- 
able. 
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Heating and Ventilating Equipment 
for the Shops and Offices of the 
Pennsylvania Steel Company, 
at Steelton, Pa. 

The Pennsylvania Steel Company has 
recently erected at Steelton, Pa., a large 
shop and an office building for its bridge 
and construction department. The plan 
of heating apparatus and the first floor 
of the office building is shown in the ac- 
companying drawings. 

The fan and heater or “hot-blast” sys- 
tem of heating and ventilating has been 
adopted in these buildings. In this sys- 
tem the steam piping is concentrated in a 
compact heater, which is enclosed by a 
steel housing. Due to the greater velocity 
of the air over the pipes of the heater, 
much less length of pipe is required than 
if the piping were scattered throughout 
the shop and all dangers from freezing 
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PLAN OF First FLOOR oF OFFICE BUILDING, SHowina Heating System. PENNSYLVANIA 
STEEL COMPANY, STEELTON, Pa. 


Dedication of an Engineering Build- 
ing at the lowa State College. 
On Friday, May 22, the new engineer- 

ing building of the Iowa State College 

was formally dedicated with impressive 
ceremonies. This is a handsome four- 
story building which will afford excellent 
accommodations for the various engineer- 
ing departments. During the services an 
address was made by Dr. R. H. Thurston, 
director of Sibley College, Cornell Uni- 
versity, upon “Functions of Technical 

Science in Education.” Dr. Thurston 

spoke of the value of scientific education, 

both as a training and as a preparation 
for the study of applied science, and em- 
phasized the need for thoroughness in this 

work. He then discussed the value of a 

technical education, showing the great 

need there is in this country for thoroughly 
trained, competent young men. 

Addresses were also made bv Mr. W. 
Clyde Jones, of Chicago, upon “The Engi- 
neers,” and by Mr. J. M. Rigg, of Toledo, 
Ohio, upon “The Making of an Engi- 
neer.” 
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and bursting of pipes, setting fire to wood- 
work, etc., are of course eliminated. Air 
taken either from the shop or from out of 
doors is forced through the heater by a 
fan and is then carried to various points 
about the shop by a system of galvanized 
iron piping. The exhaust from the fan 
engine is condensed in a section of the 
heater arranged for that purpose, and 
there is, therefore, no loss of steam due to 
the engine. 

The distribution of the heated air in 
the shop is a very important question and 
requires for its proper solution great care 
and long experience in this class of work. 
The hot air should be so delivered that 
there is no perceptible draft upon the 
workmen, but at the same time the out- 
lets should be placed at short intervals 
apart and directed toward the floor, since 
that is where the heat is wanted. Ry 
this means it has been found possible, as 
in the works of the New York Shipbuild- 
ing Company, at Camden, N. J., to keep 
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a zone of nine or ten feet in height com- 
forlably warm, while the space over- 
head is in comparatively free communi- 
cation with the outside air. 

In the bridge and construction shops of 
the Pennsylvania Steel Company there 
are cight fan and heater equipments, con- 
sisting each of a steam-coil heater in con- 
nection with a steam engine-driven exhaust 
wheel. The heaters, with the remainder 
of the equipment, were furnished by the 
B. F. Sturtevant Company, and are built 
on that company’s patent, corrugated, 
cast-iron sectional bases, with one-inch 
steam pipes set staggered and at the 
proper distance on centres to obtain the 
highest efficiency from the heating sur- 
faces without restricting the passage of 
the air. The sections rest on heavy 
wrought-iron bases with ample provision 
for contraction and expansion. The fans 
are enclosed in three-quarter, steel-plate 
housings, the lower part of the fan scroll 
being underground and forming a part 
of the foundation. They are driven by 
direct-connected, horizontal, side-crank 
engines. A system of galvanized-iron 
pipe distributes the air throughout the 
buildings, the air being discharged 
through branch drop-connections having 
outlets near the floor. The ducts are of 
large size with bends of long radius to re- 
duce the frictional losses to a minimum. 
Fach drop pipe is fitted with a butterfly 
damper with a counterweight for holding 
the same open or closed, as may be de- 
sired. ‘The entire apparatus is of sufh- 
cient capacity to heat the buildings to 
sixty-five degrees Fahrenheit in zero 
weather. In the case of the receiving- 
shed this applies only to a section fifty 
feet in width in the middle of the build- 
ing, but extending its whole length. 
Under the conditions of the contract the 
heater must take all the fresh air from 
out of doors. However, as the number of 
occupants in the building are few com- 
pared with the cubice contents, it will be 
found perfectly feasible and more eco- 
nomical to return a certain portion of the 
air from the buildings, and the appara- 
tus is so arranged that this can be done. 
The apparatus is capable of changing the 
air in all the buildings every twenty-five 
minutes, and in the paint shops, every 
twenty minutes. 

The office building in connection with 
this department, as noted above, is heated 
by the same method, the apparatus being 
designed to furnish 21,430 cubic feet of 
air per minute which is discharged into 
rooms having a total capacity of 289,763 
cubic feet, thus providing for a complete 
change of air about every fifteen minutes. 
The fan of the office building heating 
plant is not driven by a steam engine, as 
in the case of the sets furnished for the 
shop, but is direct-connected to a Sturte- 
vant motor running at 200 revolutions 
per minute. 
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ELECTRICAL MINING NOTES. 


ELECTRICAL DAY AT TELE INSTITUTION OF 
MINING ENGINEERS. 


BY SIDNEY F, WALKER. 


The ever-increasing importance of elec- 
tricity in connection with mining was 
well illustrated at the recent meeting of 
the Institution of Mining Engineers, in 
London, when practically one of the two 
days on which papers were read was de- 
voted to electrical matters. The Insti- 
tution of Mining Engineers, it should be 
mentioned, is really a federation of sev- 
eral institutes, and has only recently as- 
sumed the name by which it is now known. 
Coal is found in Scotland in the basin ex- 
tending across from the Firth to the Clyde; 
in the north of England in the basin 
extending across from the Tyne to the 
Solway; further south in the great Mid- 
land basin which extends from Lincoln- 
shire and Northamptonshire to the west 
coast, including the counties of Yorkshire, 
Lancashire, Derbyshire, Nottinghamshire, 
Staffordshire, Leciestershire, Warwick- 
shire, Cheshire and North Wales; further 
south again, thera is the great South 
Wales coal basin, pricipally confined to 
Glamorganshire and Monmouthshire, the 
Forest of Dean coal basin, and the Somer- 
setshire. The last two are very small. 
Each of the coal basins, however, has had 
its own mining institute, and the great 
Midland coal basin has nine. All of these 
have been federated for some years now, 
under the leadership of the north of Eng- 
land institute, the parent of mining in- 
stitutes in that country, except the Man- 
chester Geological Society and the South 
Wales institute. The several institutes 
maintain their own individuality, much 
as do the several states of the American 
Union. They hold their own meetings, 
so many times a year, in their own centres, 
and any member of any of the institutes 
in the federation is at liberty to attend 
any of the meetings of the different in- 
stitutes. 

All papers read before each individual 
institute are open for discussion at every 
institute of the federation, and they are all 
printed by the central body. Twice, and 
sometimes three times a year, the feder- 
ation meels as a whole. One meeting is 
always in London, and this is the most 
important mecting of the year. Another 
meeting is held in some important mining 
centre. The second meeting this year will 
be in Nottingham. 

The electrical papers presented to the 
institute included one on pneumatic and 
electric locomotives in coal mines, one on 
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electric plant failures, one on electric 
driving of winding gears, and one on elec- 
tric power distribution by continuous cur- 
rent in North Wales. A paper on elec- 
tric coal-cutting, which was to be pre- 
sented, was withdrawn as the owners of 
the colliery where the experience had been 
had had doubts of the wisdom of publish- 
ing a table included. It was very amusing 
and instructive to find that, though the 
subject of coal-cutting by electricity was 
barred from discussion, nearly every mem- 
ber who took part in the discussion re- 
ferred to coal-cutting. The recent Home 
Office enquiry has opened men’s minds 
very much. At any rate it has made them 
think upon the matter, and they were 
unable to keep off the burning question, 
“Is coal-cutting by electricity danger- 
ous?” 

The paper on locomotives was a 
résumé of the practice in America. The 
writer of the paper, who was employed 
by the Colliery Guardian to go through 
some of the collieries in America, and 
report on the coal-cutting as it was caT- 
ricd out there, and whose articles formed 
a corollary to those of the present writer 
on the same subject with referencg to 
British collieries, saw a good many 
things in America that are not to be seen 
in England. They have no electric loco- 
motives in that country, though they have 
them on the Continent. But in Amer- 
ican mines they are almost the rule. 
In fact, in a large number of American 
collieries it appears to be merely a ques- 
tion whether a compressed air locomotive 
or an alectric locomotive shall be em- 
ployed. 

The subject of this paper was a com- 
parison betwedn compressed air and 
electric locomotives as used in American 
mines. The author described his expe- 
rience when traveling in some of the 
mines in America—lying on the top 
of a truck running into the mine at a 
pretty high speed with a live trolley wire 
at 500 volts within a few inches of 
his head—as exhilarating. At a meet- 
ing of the institute last year this writer 
explained that, from his experience 1 
America, if a man could not look after 
himself under the conditions ruling in 
coal mines, operators in the United 
States had no use for him. He also m 
his paper explained that air was com- 
pressed to a pressure of 1,000 pounds per 
square inch, transported into the mine, 
and there reduced in pressure to about 
seventy pounds, at which it was used 
for driving the coal-cutting machines 
and other apparatus, and to 140 pounds 
fon locomotives)\(\\According. to his’ at 
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count the compressed air locomotives 
were very much more cumbersome than 
the electric locomotives, a thirteen-ton 
compressed air locomotive having over- 
all dimensions of five feet three inches 
high by six feet wide and sixteen feet long, 
with a drawbar pull of 4,500 pounds, 
while an electric locomotive of thirteen 
tons, with a drawbar pull of 4,300 pounds, 
was only three feet high, four feet eight 
inches wide and twelve feet six inches 
long. It will be noticed that it is prin- 
cipally in the dimensions that the elec- 
tric locomotives have the advantage, not 
in weight. The electric locomotives re- 
ferred to would be those taking current 
from the trolley wire. It should also be 
remembered that American coal mines 
are all shallow at present, and therefore, 
drifts or levels running into the coal 
from the surface are easily arranged, and 
in these locomotives are also dasily 
worked, if other conditions are favorable. 
The fact that the mines are shallow also 
implies that gas is not usually present, and 
therefore electric locomotives, with naked 
trolley wires and the sparks they entail, 
would usually be safe. As the coal seams 
deepen, below the surface, the gas usually 
increases, approximately in proportion to 
the depth. The writer of the paper on 
locomotives mentioned that he had scen 
a man get a shock from a trolley wire at 
250 volts, which appeared to daze him, 
but nothing more. 

In the discussion on this paper it was 
pointed out that compressed air loco- 
motives were used in the north of Eng- 
land for some time some years ago. The 
present writer remembers them in the 
collieries owned by the Earl of Durham. 
They were made by the Grange Iron Com- 
pany, and, he believes, worked at a prese- 
ure of 300 pounds per square inch. As 
the speaker who mentioned the fact at the 
mining institute pointed out, one great 
difficulty with locomotives underground, 
at the present time, is the fact that the 
roads are so low. The best seams, in many 
of the mining districts, are worked out, 
and those that are being worked are from 
two feet upward in thickness. In some 
cases even seams of eighteen inches in 
thickness are being worked with coal-cut- 
ting machines. In Somersetshire seams of 
even one foot and less are worked. As 
far as possible, the thickness of the seam 
is made the height of the road along which 
coal and men have to go, as any addition 
in height adds to the cost of getting the 
coal. Height is always added in the north 
of England collieries, though not always 
in the Midland counties’ collieries, but 
the height made is as low as possible, and 
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usually not sufficient to allow of working 
compressed air locomotives, with the 
monkeys on their backs and the receivers 
of compressed air which it is necessary 
for them to carry. The author of the 
paper appeared to think that considerable 
loss was incurred by compressing air to 
1,000 pounds per square inch, and re- 
ducing it down to seventy pounds for 
coal-cutting machines. Really, however, 
the question has not been studied fully 
on this side. Writers and speakers glibly 
say that you generate heat by air com- 
pression which is lost, and that this heat 
is greater as the pressure is greater, but 
they forget that the quantity of air to be 
transmitted and to be compressed is less 
with high pressures than with low press- 
ures. Thus, if you compress air to 50 
pounds per square inch you generate a 
certain quantity of heat, which is lost. 
If you compress to 1,000 pounds per 
square inch you generate, approximately, 
twenty times the amount of heat, but the 
air which is so compressed will do the 
same work as twenty times the air com- 
pressed to fifty pounds per square inch. 
There is an additional loss in using higher 
pressures, as there always is, but this is 
more than made up for by the decreased 
losses in transmitting the air, provided 
that leakage is guarded against. The great 
losses which take place with compressed 
air are from leakage. An attempt was 
inade to find out from the writer of this 
paper what precautions were taken in the 
United States coal mines to prevent leak- 
age with air compressed to 1,000 pounds 
per square inch, but he had not observed. 
With air pipes laid in coal mines, the 
joints break, and the pipes themselves are 
apt to break, owing to the heaving of the 
roadways of the mine, and it is evident 
that the leakage must be greater with 
higher pressures. 

A large portion of the discussion upon 
this paper, and upon subsequent papers, 
turned upon the question whether three- 
phase apparatus or continuous current 
apparatus was best for collieries. As 
usual, there were advocates of each, wh) 
could see nothing good in the other. 
Professor Silvanus Thompson, in his evi- 
dence before the committee which has 
been sitting at the Home Office, when 
he was asked by the chairman of the com- 
mittee whether he would prohibit the use 
of three-phase currents in coal mines, re- 
plied that, if anything, he would rather 
put it the other way, and forbid the use 
of continuous currents. The electrical 
papers reported that he advocated the 
prohibition of continuous currents, and 
this was quoted by a speaker at the meet- 


ing of the mining institution who wes 
strongly bitten with the three-phase idea. 
The fact is, as the present writer pointed 
out to the meeting, each case must be de- 
cided on its merits. There will be cascs 
where three-phase is the best, as where 
large distances have to be worked 
over, and there will be other cases 
where continuous currents are best, and 
there will be many cases where either 
will be suitable, each will be economica! 
or the reverse, according to the specia! 
conditions ruling, and often according to 
the men who have the designing and the 
carrying out of the work. This is only 
another instance of the well-known fact 
that there are always at least two methods 
of solving every engineering problem. 
At the moment, in mining circies in the 
United Kingdom, the burning question is 
continuous current vs. three-phase cur- 
rent, but if mining men were to go into 
electrical circles they would find an 


equally burning question between the two 
and the three-phase men. A somewhat. 
unpleasant incident occurred in connec- 
tion with the discussion on the paper on 
mining locomotives. It has often occurred 
before, and it illustrates rather forcibly 
why invention goes ahead in America 
and Germany faster than in the United 
Kingdom. An able man, a skilled mining 
engineer and a man who commands the 
respect of all who know him, a man who 
also is one of his Majesty’s most trusted 
mines inspectors, after the discussion on 
the locomotive paper had gone on for some 
time, arose and said that when electrical 
engineers had made up their minds which 
was the best system, three-phase or con- 
tinuous current, mining engineers would 
look into the matter. 

Looked at from an impartial business 
point of view, the speech reported above, 
as made by one of H. M. principal mines 
inspectors, was singularly silly. Colliery 
owners and colliery managers have not 
the slightest intention of waiting till elec- 
trical engineers have made up their minds, 
and can not afford to do so. Coal-getting, 
like everything else, is a commercial opera- 
tion, and if the owner of a colliery, say 
in Derbyshire, is getting his coal out at 
a less cost than his neighbors by the aid 
of electricity, his neighbors must follow 
suit or see their trade go to others. At 
the dinner which, as usual, took place on 
the might of the first day’s meeting, the 
present writer chaffed the colliery mana- 
gers of his acquaintance on these lines. 
“Have you colliery men arrived at the 
proper method of working all your coal, 
have you decided which is the best coal?” 
he asked. The reply to the latter was, of 
course, the coal produced by the pit which 
each individual colliery manager bossed 
was the best. But there is as much di- 
versity among mining engineers about the 
methods of working coal, and more, as 
between electrical engineers about the dif- 
ferent methods of delivering electrical 
energy. 


NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


NOTE CLXVII—ON LARGE INSTEAD OF SMALL 
RADIANT AREAS IN X-LIGHT TUBES 
EMPLOYED IN THERAPEUTICS. 


In note clxvi I explained a new prin- 
ciple in the therapeutic application of 
X-light, namely, the use of tubes with 
diffused sources of X-light. I obtained 
a diffused source of X-light by making 
the cathode stream spread, instead of 
bringing it to a focus, as in all tubes pre- 
viously used in therapeutics. Conse- 
quently the subatoms of the cathode 
stream struck the glass walls of the tube 
over a large area. As X-light arises 
wherever the cathode stream particles 
strike with force, the source of X-light 
was a large surface instead of a spot about 
two millimetres in diameter, as in focus 
tubes. In the present note the impor- 
tance of this principle in ether thera- 
peutics will be shown. In earlier papers 
the principle to he followed in using 
X-light in therapeutics was stated, 
namely, when we wish to affect the super- 
ficial tissues most strongly we should use 
X-light from a tube of low resistance, be- 
cause the X-light from such a tube is 
most absorbed by the tissues, placing the 
source of X-light near the surface to be 
treated. For treating deeper tissues we 
should use the X-light from a tube of 
higher resistance, because this form of 
X-light is less absorbed by the superficial 
tissues, placing the source of X-light 
so far away that the intensity of the 
radiation where it enters the body shall 
not be measurably stronger than when it 
has reached the deeper tissues we desire 
to treat. These principles have now heen 
accepted by a number of physicians who 
are using X-light in therapeutics. They 
are mentioned again to make clear the 
ideas on which the tubes to be described 
are designed. One other statement made 
in the paper mentioned needs to be con- 
sidered. 

It was shown that within the limits of 
the experiments the action of the X-light 
on the tissues diminished like the photo- 
graphic intensity as the square of the dis- 
tance. Beforehand one would have ex- 
pected this, but it could not have been 
accepted as a guide in therapeutics until 
tested on animals. Therefore the ex- 
periments reported were made, thus fur- 
nishing a safe rule to follow in using 
X-light in therapeutics. 

If a tube is placed with the target (the 
source of X-light) ten centimetres from 
the skin, the diseased area we desire to 
treat being ten centimetres below the sur- 
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face, then the superficial tissues will be 
exposed to a radiation about four times as 
intense as the tissue we desire to treat; 
with the result that the diseased tissue 
can not be exposed the proper length of 
time, for the skin will be destroyed. If 
the tube had been placed at 200 centi- 
metres from the skin the intensity of the 


radiation falling on the skin would have 


been but slightly more powerful than that 
reaching the tissues below, provided the 
radiation was from a hich-resistance tube. 
Therefore the treatments could have been 
longer and more effective, for the risk of 
burning the superficial tissues need not 
have been considered. On the other 
hand, if we wish to treat diseases of the 
skin, and place the tube far away, we 
expose the underlying tissue to a radia- 
tion of practically the same strength as 
the skin, obviously not a scientific pro- 
cedure. Therefore the correct method in 
treating a disease of the skin or superfi- 
cial tissues is to have the target (the 
source of X-light) as near the skin as 
possible. One of the arguments that has 
been brought forward for considering 
ultra-violet light superior to X-hght in 
some affections of the skin and superficial 
tissues has been that the action of the 
former being limited to the surface, or 
near it, the underlying tissues are not so 
likely to be injured. With the forms of 
tube in general use (focus tubes) it is 
impossible to bring the source of light 
(which is in the middle of the tube) near 
the skin, as the tubes have a diameter of 
about sixteen centimetres. If the tubes 
were brought in contact with the skin the 
source of light would still be eight centi- 
inctres away. Even this distance is less 
than recommended in the text-books. 
For example, Williams in “Roentgen Rays 
in Medicine and Surgery” says: “In cases 
of new growths the tube should be brought 
within fifteen or twenty centimetres of 
the part, in skin diseases the distance 
should be greater.’ Pusey in “The 
Roentgen Rays in Therapeutics and Diag- 
nosis” says: “The distance at which I 
place my tube is, as I have said. fifteen 
to five centimetres from the surface.” 
Add to these measures six or eight centi- 
metres to get the distance of the source 
of X-light from the skin. I have selected 
these two books not because the ideas ad- 
vanced differ from those of others, but 
because they may be supposed to be repre- 
sentative, for one book is now in a third 
edition, showing it has become a stand- 
ard, while the other, from its excellent 
quality, seems likely to become one. Let 
us take twenty centimetres then as a fair 
average of the distance now used between 
the source of X-light and the skin in 
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therapeutics. .Is it not obvious that both 
the form of tube and the method of use 
can be improved upon, for with the source 
of X-light at this distance, when we treat 
a disease of the skin, we subject the un- 
derlying healthy tissues to an unneces- 
sarily strong radiation. <A tissue at a 
depth of a centimetre has practically as 
strong a radiation shining on it as the 
skin, taking no account of the light lost 
in absorption by the upper layers, which 
is considerable however. 

We should in treating diseases of the 
skin and superficial tissues desire to bring 
the source of X-light as nearly in con- 
tact with the skin as possible and also 
have the radiant area large. For example, 
suppose we had a tube of such shape that 
the source of X-light could be brought 
within one millimetre of the skin when 
we wished to treat a skin disease. It is 
obvious that the tissues one centimetre 
below the surface would be subjected to 
X-light whose intensity would not be 
more than one-hundredth of that striking 
the skin. Certainly a better plan than 
the one first mentioned. I do not figure 
tubes enabling this to be done for the rea- 
son given in note clxvi, where the prin- 
ciples for producing a diffused source of 
X-light almost in contact with the skin 
were mentioned. It may, however, be well 
to speak of two general forms which are 
valuable. Cylindrical tubes, with the end 
opposite the cathode made flat, and fun- 
nel-shaped tubes, with the wide end of 
the funnel opposite the cathode and flat, 
for treating large areas. In these tubes 
the flat ends received the impact of the 
cathode stream particles over their whole 
surface, X-light in consequence arising 
from the whole area. It is well to cover 
the flat ends with thin aluminum foil to 
act as an anode and yet allow the X-light 
to pass through it. In all cases we 
should remember that X-light spreads as 
a spherical wave from every surface 
struck by a cathode stream particle, and 
therefore all X-light tubes of every kind 
should be enclosed in non-radiable cases. 
The cases used about such tubes as I have 
recommended for skin diseases should 
have handles to enable the tubes to be 
readily held in the hand and applied to 
the diseased area, or moved about over i: 
when it is too large to be covered by the 
end of the tube. Such tubes may have 
broad targets of aluminum within the 
glass or the glass wall itself may be the 
target, the outer surface being coated op- 
posite the cathode with aluminum foil, 
and connected with the position termina! 
of the generator3\for7bodge and: Rowland 
showed that a target which was an anode 
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was more efficient. I gave the reason in 
note lxvi, October 25, 1899. Also in de- 
signing such tubes the experiments de- 
tailed in notes xv and cii, should be re- 
membered as they showed, contrary to the 


-statement of Crookes, that the position 


of the anode did to some extent deter- 
mine the direction of the cathode stream 
in high vacua. For example, in design- 
ing a tube, if the anode is placed in a side 
arm, the cathode stream being sent di- 
rectly forward past this arm to the other 
end of the tube, the anode will tend to 
deflect the stream and to retard it when 
it has gone beyond the side arm. This 
will make the cathode stream particles 
when they strike the glass less efficient 
sources of X-light, for their velocity of 
impact will be reduced. Consult note 
xviii, June 26, 1898. On the other hand, 
if this part of the glass is made an anode 
the efficiency of the tube is increased. 
When it is desired to cool the end of the 
tube in contact with the skin the method 
illustrated in note xli is a good one. A 
sheet of thin soft rubber may be tied over 
the flat end of the tube and stagnant or 
circulating water kept between it and the 
tube. 

In determining how to use X-light in 
treating diseases which are to be reached 
by allowing the light to enter through 
some of the body cavities, like the mouth 
or rectum, we should consider how far 
below the surface of the membrane of the 
cavity the diseased tissue lies. If we 
wished to treat a superficial disease of the 
membrane of the cavity of the mouth, for 
example, we should use one of my dif- 
fused radiant area tubes in which the 
glass wall of the tube is the source of 
X-light, as in this way the source can be 
brought almost into contact with the dis- 
eased tissue, the distance may not be more 
If, on the other 
hand, we wished to use the cavity as 3 
way of approach to deeper seated tissues 
such a course would be unscientific for 
the reasons given; namely, the strength 
of the X-light on the healthy surface tis- 
sues of the cavity would be out of all pro- 
portion to that shining on the diseased 
tissue which we desire to affect. In such 
a case we should use the X-light con- 
centrators and reflectors described in 
notes exliv and clvi, for with these the 
source of X-light may be far away, there- 
fore the healthy tissues will be subjected 
to a radiation but little stronger than the 
diseased ones. I close this note with a 
few more axioms. 

In using X-light in therapeutics its 
wave-length should be such as will cause 
it to be ahsorbed by the diseased tissue. 
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The denser the tissue the shorter the 
waves may be—important in treating dis- 
eases of the bones without injury to the 
overlying tissues. 

In using X-light in therapeutics the 
waves should be as long as can be em- 
ployed without injury to the overlying 
tissues—such waves are mostly absorbed. 

In using X-light in therapeutics the 
distance of its source from the surface of 
the body through which the X-light en- 
ters should vary directly with the dis- 
tance of the diseased tissue below that 
surface—the nearer the disease to the sur- 
face the nearer the source of X-light. 

In using X-light in therapeutics the 
distance of the diseased tissue below the 
surface of the body through which the 
X-light enters should determine the form 
of vacuum tube to be employed—the nearer 
the diseased tissue to the surface through 
which X-light enters, the nearer the 
source of X-light should be to the wall of 
the tube. 


NOTE CLXVIII—ON TREATING TWO PA- 
TIENTS AT TILE SAME TIME WITH THE 
SAME X-LIGHT TUBE. 


In hospital work the number of patients 
who desire to be treated by X-light is 
greater than can be served. I, therefore, 
call attention to the use of a special form 
of tube which was illustrated in Figs. 58 
and 60, note lxv, September 20, 1899. 
This tube was a modification of one illus- 
trated in note xvii, Fig. 2, January 12, 
1898. The principle on which they were 
constructed was to send one of the cathode 
discharges from an alternating current 
against the back of the target, thus throw- 
ing the X-light arising from its impact 
out of the field to prevent injury to the 
definition. But the tube is useful in 
therapeutics as one patient can be placed 
on one side of the tube and another on 
the opposite, each receiving the X-light, 
one from the back, the other from the 
face of the target. The tube must be in 
one of my non-radiable tube-holders which 
must be provided with two (instead of 
one) diaphragm plates with adjustable 
openings. For these simple therapeutic 
purposes a less expensive tube-stand and 
diaphragm can be employed. The tube- 
box should be attached on the under side 
to an upright post sliding within a verti- 
cal tube to permit of adjusting the height 
of the source of X-light and allowing ro- 
tation in a horizontal plane. These two 
movements are all that are required in 
using such a tube in therapeutics, for only 
the more accessible diseased areas should 
be treated with this form of apparatus. 
As in therapeutics, the X-light need not 
arise from a small radiant area, the sur- 
face of the target may be prevented from 
melting without using the cooled target 
shown in the figures mentioned, by making 
the cathodes of such shape that the cathode 
streams are not brought to a focus on 
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the target, but are caused to strike it over 
a large area, the surface of the platinum 
being made larger. A simple form of ap- 
paratus may be used for exciting these 
tubes, namely, one of my variable po- 
tential coils, excited by a current from an 
alternating dynamo without an inter- 
rupter.! This form of apparatus requires 
little attention and is satisfactory for 
some therapeutic work in hospitals where 
apparatus should be simple and cheap to 
enable many patients to be treated. One 
dynamo can be used for a number of coils. 
> 


Wireless Telegraphy for Automatic 
Fire-Alarm Stations. 
To THE EDITOR OF THE ELSCTRICAL REVIEW: 

I call your attention to an application 
of wireless telegraphy which, although 
modest, can, I believe, be of service. It 
is intended to inform automatically and 


— 
DIAGRAM OF WIRELESS FIRE-ALARM CIRCUIT. 


instantaneously, without wires, fire-alarm 
stations of dangerous rises in temperature 
which may occur in buildings equipped 
with the apparatus. 

The arrangement consists of a mer- 
cury thermometer, into which are inserted 
two contacts of platinum, one in the bulb 
and the other in the tube. These con- 
tacts are in the circuit of the ordinary 
wireless telegraphic apparatus. The con- 
tact in the tube is placed at the height 
of the critical temperature. The trans- 
mitter, consisting of a special toothed 
wheel, sends automatically the location 
of the street and the number of the 
threatened building. 

At normal temperatures the column of 
mercury does not complete the circuit in 
the tube, and the apparatus is quiet. If the 
temperature attains a dangerous point the 
column of mercury touches the contact in 
the tube, and the circuit is closed. The 
transmitter sends automatically the neces- 
sary indications to the fire engine house. 
In virtue of the promptitude with which 
these alarms are sent, this apparatus, it 
seems to me, will make it possible to avoid 
or greatly reduce fires. 

EMILBE GuaRINI. 

Brussels, , July 5. 
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1 “1 Consult note e cxix. 
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Electrical Patents. 


Perhaps the simplest rheostat yet pro- 
duced has been invented by Mr. William 
C. Yates, of Schenectady, N. Y., the 
patent thereon being owned by the Gen- 
eral Electric Company, of New York. 
The invention relates to a device for 
regulating the flow of current in any elec- 
trie circuit in which it may be introduced 
by gradually cutting in and out a resist- 
ance coil which consists of numerous 
turns of wire partially embedded in in- 
sulating material, but exposed along the 
path of a switch-arm. By having the 
switch-arm move directly over the coils of 
the resistance wire contact-blocks con- 
nected to the wire at intervals are done 
away with, and this enables one to in- 
crease or diminish the resistance by very 
small steps. In fact, movement of the 
switch-arm can be made so slight that 
only one turn of the coil is cut into or 
out of the circuit, thereby increasing or 
diminishing the resistance of the circuit 
by only the resistance in one convolution 
of the wire. On the other hand, the switch 
can be moved over the whole length of the 
coil and thus connect into the circuit the 
entire length of the resistance wire. In 
carrying out the invention there is pro- 
vided an electrical conductor in the form 
of a coil which is laid in a groove in a 
block of slate or other fireproof insulator, 
so that a side of the coil extends slightly 
above the face of the insulating block. 
The grooves are then filled, thus partially 
embedding the coil by pouring in such in- 
sulation as cement or any other insulating 
material which can be introduced in a 
fluid or plastic condition and which will 
harden and become solid either naturally 
or by the application of heat. Portland 
cement or a mixture containing the same 
is employed for this purpose, not only 
because it can be used in a plastic state 
and afterward hardened, but also because 
it is capable of withstanding a consider- 
able degree of heat. Thus the embedding 
substance insulates the portion of each 
turn of the resistance wire below its sur- 
face from the next turn and holds the 
exposed portions rigidly and a sufficient 
distance apart to prevent accidental cross- 
connection, and, further, it absorbs much 
of the heat from the surface of the elec- 
trical conductor, thereby enabling it to 
carry a much greater current than it 
would be capable of were it not so em- 
bedded. The sides of the groove in the 
insulating block are undercut so as to 
make the cement more secure in the 
groove. A switch-arm is mounted to move 
over the exposed portion of the coil and 
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make electrical contact therewith. In 
order to increase the range of the rheostat 
it is convenient to provide two parallel 
or concentric coils of wire, each embedded 
in insulating material, and a switch carry- 
ing a bridging contact making contact 
with the exposed portions of the two coils. 


SIMPLE TYPE OF RHEOSTAT. 


Thus any movement of the switch in- 
creases or diminishes the length of that 
portion of each of the two coils that is 
connected in the circuit, thereby giving 
the rheostat double the range it would 
have if only one coil were used. 

New dynamo-electric machinery has 
been devised by Messrs. Henry Leitner, 
of Woking, and Richard N. Lucas, of 
London, England, who have obtained a 
patent on the same in this country. This 
invention relates to improvements in 
dynamo-electric machinery of the kind 
wherein the voltage at the terminals is 
kept constant by the employment of a 


PAINT NG 
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DynAMoO-ELEcTRIC MACHINERY. 


secondary dynamo, which generates a 
counter-excitation current through the 
field of the main dynamo or a counter- 
electromotive force as the speed of the 
main dynamo increases. Now in some 
such machinery there is a possibility of 
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the secondary dynamo developing at high 
speeds so high a voltage as to endanger 
its burning out. According to the present 


invention this danger is obviated by the. 


employment of an additional series wind- 
ing in the field of a secondary dynamo. 
Furthermore, in such arrangements, 
where the secondary or demagnetizing 
dynamo does not supply any actual cur- 
rent, but merely produces an opposing 
electromotive force, the characteristic of 
the dynamo is nearly a straight line, 
owing to the absence of armature re 
action. In practice it is necessary that 
the characteristic of the demagnetizing 
dynamo should be more or less a droop- 
ing curve, and to effect this, according 
to this invention, a double armature is 
cmployed from which current can be 
taken through a resistance adapted to be 
adjusted as required, thereby introducing 
armature reaction and causing the char- 
acteristic to assume the required form. 
A Russian chemist, Professor Emanuel 
Goldberg, of Moscow, Russia, has patented 
in this country a new process of electro- 
lytically coating iron with zine. The in- 
vention relates to an improved process 
for electrolytically coating iron with zinc, 
the improvement consisting in adding to 
the electrolyte used an organic compound 
containing nitrogen. There is much dif- 
ficulty in electrolytically coating iron with 
zinc, as the metal coating obtained! in 
this manner either is apt to be deposited 
in a form which is not white or adheres 
badly to the surface to be electroplated. 
By the present invention, however, a pure 
white coating of zinc which adheres well 
to the surface of the iron is obtained. The 
invention for this purposq condists in 
adding to the electrolyte wherein the iron 
is to be coated a compound containing 
nitrogen bound to an organic radical. 
Suitable compounds are amines, amides, 
cyanides, nitriles, or like compounds, in 
which the nitrogen is attached directly 
or indirectly to an organic radical. The 
pyridine bases have given the best results. 
The process is illustrated by the follow- 
ing example: An electrolytic bath is pre 
pared by dissolving ten grammes of zinc 
chloride and ten cubic centimetres Or 
pyridine in about one litre of water and 
adding enough hydrochloric acid to dis- 
solve the double salt of zine chloride and 
pyridine which is formed. To separate 
the zine electrolytically from this bath, a 
current not exceeding 0.2 ampere pêr 
square footi decimetre is required. As 
anode is used in zine and as cathode the 
iron subject to be coated with zine, which 
must be freed from fat and 6xide,.When 
the concentration of thie bath is-increased 
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the maximum current density used may 
be increased. Thus far the inventor has 
not been able accurately to determine the 
chemical reasons for the industrial ad- 
vantages which result from the employ- 
ment of the class of compounds in which 
a nitrogen compound is bound to an or- 
ganic radical. However, it seems that 
when carrying out the process the zinc is 
at an intermediate stage combined with 
the organic compounds, or there is form- 
ed an intermediate double compound of 
zine chloride with an organic base, to 
which is due a more extensive decomposi- 
tion and a more copious separation of 
zine, supplying a zinc precipitate, which 
forms a very strong adhering coating. A 
simple experiment will show that when 
coating an object with zinc with a one 
per cent solution of zinc chloride and 
employing the current densities which are 
permissible in the art, a black spongy de- 
posit is formed. If, however, one of the 
nitrogen compounds set forth in this de- 
scription is added to the zine salt in ac- 
cordance with the invention, a pure white, 
dense, and, in many cases, even a shin- 
ing and bright deposit of zinc is obtained. 

In synchronizing alternators ordinarily 
but little trouble exists in getting the ma- 
chines in step, inasmuch as when they are 
operated in parallel they have a tendency 
to preserve synchronism or to drop into 
synchronism when nearly in phase, so that 
in general no synchronizing devices are 
required for the machines themselves. In 
the construction, however, of the larger 
units, which are directly coupled each to 
its own engine, some difficulty has been 
experienced with alternators of many 
poles, duc to the lack of uniformity in the 
speed during each revolution, which can 
not be entirely overcome by flywheels. 
With alternators of many poles a very 
small fluctuation in speed may be suffi- 
cient to break the synchronism. For 
example, in certain eighty-pole machines 
a fluctuation of speed of less than one 
per cent is sufficient to break synchronism 
if the position of acceleration of one prime 
mover coincides with the position of re- 
tardation of the other or others. It thus 
becomes necessary in direct-coupled ma- 
chines to synchronize the engines. A de- 
vice suitable for this purpose has been 
patented by Mr. Charles P. Steinmetz, of 
Schenectady, N. Y., and assigned to the 
General Electric Company, of New York. 
The apparatus consists, essentially, of 
two small magnetic devices akin to trans- 
formers. Each of these has cooperating 
with it an arm or body of laminated ma- 
terial carried upon an arm or otherwise 
connected with the engine shaft. The 
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magnetic part of the device consists, es- 
sentially, of a horseshoe magnet having 
upon its yoke a small energizing coil which 
may derive its energy from the exciter 
circuit or from any other convenient 
source. Upon the legs of each of these 
horseshoe magnets are coils in series with 
each other and having no external source 
of energy. Those upon one device are 
wound or connected differentially to those 
upon the other, and in this circuit is 


a 
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SYNCHRONIZING APPARATUS. 


coupled a lamp or other indicating de- 
vice, an incandescent lamp being a very 
convenient form. 

A new electric time switch which is 
within the reach of all storekeepers has 
been patented by Messrs. Ira S. Callen- 
der and Edwin F. Callender, of Gales- 
burg, Ill. In their improved structure, an 
ordinary knife switch is employed, the 
blades of which are normally urged to 
open position by means of a bowed spring, 
one end of the spring being attached to 
the base of the switch, the other end be- 
ing secured to the insulating cross-piece 


ELECTRIC Time SwIitcu. 


connecting the blades. The free terminal 
of the spring, which is attached to the 
cross-piece, has a hook adapted to be en- 
gaged by a trigger fastened to the base 
of the switch beneath the cross-piece and 
having a pivotal movement. The trigger 
is provided with an extension finger to 
which is connected a link that is fastened 
to the winding stem of the alarm of an 
ordinary clock. The operation is as fol- 
lows: 'The alarm is set in the usual man- 
ner at the hour which it is desired that 
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the lamps in circuit with the switch shall 


be extinguished. The switch is closed and 
locked by the trigger. As soon as the alarm 
is set off, the movement of the winding 
stem actuates the trigger through the 
medium of the link, thus releasing the 
switch blades, which are immediately and 
automatically thrown to open position by 
the spring. 


= 
British Patent Record for the 
Year 1902. 

The twentieth report of the British 
comptroller-general of patents and 
trade marks for the year 1902 contains 
much interesting information. The num- 
ber of applications for patents, both pro- 
visional and complete, shows, on the 
whole, an increase, and the number of 
complete specifications was only slightly 
surpassed by those taken out in 1897. 
About 2.1 per cent of the patents were 
taken out by women. Of the patents 
sealed in 1902, 49.5 per cent were granted 
to persons resident in the United King- 
dom, 2.7 per cent to persons resident in 
British colonies and provinces and 47.8 
per cent to foreigners—Americans ac- 
counting for nearly half of the latter. As 
showing the inventiveness of different 
countries, the following figures are of in- 
terest: One native patent is obtained in 
the United States for every 3,196 of the 
population; in Belgium, one for every 
4,749 ; in Switzerland, one for every 5,152; 
in the United Kingdom, one for every 
6,811; in Germany, one for every 8,525, 
and in Austria-Hungary, one for every 
45,720. Patents for electrical appliances 
did not maintain the position they reached 
in 1901. In fact, all except two classes 
have decreased, although not to a great 
extent. These two are “electricity, con- 
ducing,” and “electric telegraphs,” both 
of which have increased slightly. The in- 
ventions relating to wireless telegraphy 
have decreased from thirty-one in the pre- 
ceding year to twenty. In 1902 the devel- 
opment relating to electric traction was 
continued, though not to the same extent 
as in 1901. The principal alterations 
made during the year in foreign and 
colonial legislation with regard to patents 
and trade marks occurred in the follow- 
ing states: Belgium, Bolivia, Denmark, 
France, Honduras, Japan, Netherlands, 
Norway, Spain, Sweden, Tunis, United 
States, Bermuda, British Guiana, Lagos 
and Transvaal. The accommodation pro- 
vided by the new Patent Office building 
in Southampton Buildings is already in- 
adequate for the staff. It is proposed to 
acquire a site for building on the east end 
of the present offices, and notice was given 
in November of the intended application 
to Parliament for an act for the necessary 
compulsory power of purchase. The ex- 
penses of the Patent Office during 1902 
were £114,924 10s. 1d., the receipts being 
£242,285 4s. 9d., leaving a surplus of 
£127,360 14s. 8d. 
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Electrolytic Manufacture of Vanadium and 
Its Alloys. 

The electrolytic manufacture of vanadi- 
um and its alloys is described briefly in 
this article by M. Gustave Gin. The prin- 
ciple of the process depends upon the con- 
ducting power of the trioxide of vanadium 
and the ease with which the trifluoride 
may be obtained by decomposing trioxide 
of fluorine in the presence of carbon. The 
process is carried out by calcining vanadic 
acid in the presence of carbon, thus 
forming the trioxide of vanadium. This 
is mixed with a suitable proportion of 
hone-black and pulverized so as to obtain 
a homogencous plastic mass. The paste 
is ground by heavy steel rollers in a spe- 
cial mortar externally heated, and is then 
forced through dies by hydraulic pressure 
and baked. These electrodes are good con- 
ductors, and can support seven-tenths of 
the current allowable in carbon. The 
anode is formed of a bundle of these rods, 
the cathode is a plate of steel or other 
metal which is to be alloyed with the 
vanadium. The electrolyte is the trioxide 
of fluorine, into which small pieces of 
the metal to be alloyed are introduced 
from time to time. The apparatus must 
be arranged to maintain a high tempera- 
ture. The current density may be from 
two to six amperes per square centimetre. 
The pressure required is eleven to twelve 
yolts. To obtain alloys with more than 
twenty-five per cent of vanadium, the 
cathode section should be considerably 
less than that of the anode.—T ranslated 
and abstracted from VIndustrie Electri- 
aue (Paris), July 10. 

| 
The Electric Tramways of Sydney, Australia. 

The tramway system of Sydney, the 
capital city of New South Wales, dates 
from the early sixties. A horse line was 
laid down, but as the rail was laid above 
the level of the street, the line was soon 
discontinued. In 1879 a line was laid 
down to connect the town with the ter- 
minus of the state railway. This was 
operated entirely by steam for seven 
years. Later a cable line was put in at 
North Sydney, which was so successful 
that another cable line was laid down later 
on. In 1895 it was decided to build an 
electric line. The first section of this was 
opened in 1899, and has operated with 
such success that not only are new lines 
about to be built, but the steam and cable 
tramways are being converted to the trol- 
ley system. There are many hills in the 
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city, some of the grades being as steep as 
eight and one-half per cent. On these 
grades a counterweight system has been 
adopted as a special precaution. A fea- 
ture of the track construction is the adop- 
tion of eighty-pound T-rails, with a pro- 
vision of milled rails and fish-plates, the 
rails ‘being specially butted. The bolts 
make a driving fit. No expansion due to 
temperature rise is possible. Bonding 13 
provided by the insertion of a thin sheet 
of copper between the top and bottom 
edges of the fish-plate and the surface of 
the rail. The overhead trolley system is used 
exclusively, with both side-pole, centre- 
pole and span construction. The system 
of distribution is direct-current supply to 
the immediate vicinity of the power- 
house, and high-tension supply by three- 
phase currents to the outlying districts. 
The harbor is crossed by two lengths of 
paper-insulated, lead-covered, double 
steel wire sheathed cables, cach 2,700 feet 
long. The power station contains four 
cross-compound condensing horizontal 
engines of 1,250 horse-power each, direct- 
coupled to an 850-kilowatt compound- 
wound railway generator, and three cross- 
compound condensing engines of the 
vertical type, rated at 2,850 horse-power 
each, each direct-coupled to a 1,500-kilo- 
watt three-phase rotating-field alternator 
furnishing current at 6,600 volts, twenty- 
five cycles. The cars are operated both 
singly and in pairs. Special couplers have 
been designed for this purpose, and four- 
motcr controllers placed on the cars. 
When heavy traffic demands special ac- 
commodations, a trailer is added to the 
train—Abstracted from the Tramway 
and Railway World (London), July 9. 
# 
The Brussels Electric Tramways. 

This is a very complete description by 
MM. E. D’Hoop and J. Pedriali of the 
modern electric railway system of Brus- 
sels. Power is generated at a large central 
station and transmitted at high voltage 
to three substations. The main generating 
station contains four groups of 1,500 kilo- 
volt-amperes each. The engines are hori- 
zontal, tandem-compound, condensing 
double engines, direct-connected to three- 
phase alternators having thirty-two poles 
and generating current at 6,600 volts, 
twenty-five alternations per second. There 
are three exciting groups, two driven by 
induction motors, the third by a small 
steam engine. Parallel with these is a 
battery of accumulators. The switchboard 


is of the latest high-tension type with oil- 
break switches enclosed in separate brick 
chambers. The boiler room contains twelve 
water-tube boilers with chain grates and 
automatic coal-handling apparatus. The 
three substations contain each five six- 
phase synchronous converters of 200 kilo- 
watts, delivering current at 550 volts. 
Each is furnished with three transformers 
reducing the pressure from 6,600 to 410 
volts, alternating. Each station has a 
motor-generator starting set consisting of 
a direct-current machine driven by a 
6,600-volt induction motor. There is in 
parallel with this starting set a small 
storage battery for furnishing light when 
all of the machinery is shut down.— 
Translated and abstracted from the Bulle- 
tin of the Association des Ingénieurs 
Electriciens (Liege), June 30. 
| A 
Induction Machines and a New Type of 
Polyphase Generator. 

This is the second paper on this subject 
by Mr. A. C. Eborall, and in it are taken 
up the methods of winding and connect- 
ing the secondary. Transformers are not 
necessary, except in the case of high volt- 
ages, as the stator windings can be util- 
ized directly for the compounding circuit. 
These fully compounded induction gen- 
erators operate at practically synchronous 
speed, and it is perfectly practicable to 
operate such a station with compensated 
machines alone, provided the frequency 
is set by a small synchronous machine. 
But such a station would not be self- 
regulating unless the wattless component 
of the load had a constant value. How- 
ever, a compounded induction machine in 
the station, in parallel with a number of 
over-compensated generators, will make 
the plant nearly self-regulating with 
varying loads and power-factors. The 
compounded machine sets the frequency 
and automatically takes up the variations 
in the wattless current. In the commer- 
cial form of this generator the rotor has 
a double winding, each phase consisting 
of two separate windings arranged side 
by side in the same slots. The four ends 
of each phase are connected up to form & 
six-branched star to a six-part commu- 
tator. With this arrangement there is n0 
sparking, as the self-induction of one star 
is completely neutralized by the mutual 
induction of that parallel to it. Owing to 
the nature of this winding it-is not neces- 
sary to short+circuit, the commutator, 48 
the winding itself performs the same 
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function in an effective way. To avoid 
the complication of more than three 
brushes on the commutator of actual mul- 
tipolar three-phase machines, it is usual 
to cross-connect the segments. Heyland 
has further applied his method to syn- 
chronous generators. The armatures of 
these machines are standard in all re- 
spects, and so is the magnet wheel proper. 
This magnet is given a special winding, 
which consists of a number of parallel 
circuits—usually four—connected to- 
gether and to a commutator, this commu- 
tator taking the place of the usual ex- 
citer. A six-pole, twenty-kilowatt, fifty- 
cycle machine has a commutator of thirty- 
six parts. The four field windings are 
connected to four consecutive bars of the 
commutator, the bars of which are cross- 
connected as for a six-pole machine. Be- 
tween each set of four bars there are then 
two idle segments. By means of three 
brushes, current from the armature is led 
into this commutator. Although the ma- 
chine has but four segments per pole, the 
actual pulsations in the field strength are 
quite insignificant, due to the damping 
effect of those circuits which are short- 
circuited through the commutator. The 
results of a test on a machine of this kind 
are given. These show that this particu- 
lar machine could be over-compounded 
ten per cent on a load with a power-factor 
of eleven per cent, and about four per cent 
on a non-inductive load, with a fixed ad- 
justment of field-regulating resistance. A 
power station laid out with such machines 
will consequently be made nearly self- 
regulating for constant pressure at the 
receiving end of the transmission line, no 
matter what the magnitude or nature of 
the load may be. A further improvement 
in this machine is the use of the divert- 
ing reactance coil, in place of the divert- 
ing resistance, an idea due to Mr. E. 
Kolben. The advantages of this type of 
machine are the doing away with the ex- 
citer, and the use of standard field and 
armature carcases. Further, the air-gap 
can be reduced considerably, being limited 
only by mechanical considerations. Con- 
sequently, less copper is required on the 
field than for the older type of synchro- 
nous machine.—Abstracted from the Elec- 
trician (London), July 10. 
P) 
The Rand Central Electric Works. 

This company’s central power station 
at Brakpan is now the largest at work in 
South Africa. The great difficulties met 
in that country in securing water and coal 
have been overcome by selecting a site 
on the borders of a large dam, and within 
sight of several large collieries. The fre- 
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quent and severe lightning storms of that 
section made special protection against 
this danger necessary. The generating 
plant consists of four 1,000-horse-power, 
triple-expansion, condensing engines, di- 
rect-coupled to four 800-kilowatt, three- 
phase alternators generating electricity at 
a pressure of 800 volts with a frequency 
of fifty cycles per second. The engines 
are frequently called upon to develop 1,200 
horse-power. They take steam at 175 
pounds, and with an average vacuum of 
twenty-five inches the steam consumption 
generally runs no higher than 15.4 pounds 
per horse-power-hour. The switchboard is 
fixed in a recess off the centre of the en- 
gine room. It is fitted with Ferraris in- 
struments. Current enters the board from 
the generators at 800 volts, and from the 
bus-bars passes to the transformer plat- 
forms which are erected at the further 
end of tho engine room. Here are in- 
stalled sixteen 200-kilowatt three-phase 
transformers, which raise the pressure 
from 800 volts to 12,000 volts. The press- 
ure on the secondaries varies from 10,- 
000 to 12,000, according to the load. The 
line consists of twenty-eight miles of con- 
ductors running along the veldt to Johan- 
nesburg, and branching off to the various 
mines supplied on the way. The cables 
are three double, bare wires, supported by 
steel poles twenty-eight feet high. A high 
line efficiency is obtained, as the loss due 
to leakage, resistance and in transformers 
is only seven per cent. Each mine is sup- 
plied with a separate transformer station, 
where the pressure is reduced to 120 volts 
for lighting and 250 volts or 500 volts for 
power purposes. The largest consumer is 
the Johannesburg municipality, which 
uses 800 kilowatts. The contract with the 
municipality stipulates that the secondary 
pressure shall be kept within two and one- 
half per cent of 2,000 volts. This regula- 
tion is obtained by two automatic regulat- 
ing transformers. One of these operates 
by changing the transformer ratio; the 
other by changing the power-factor of the 
transformers. The highest maximum load 
is 2,200 kilowatts. The average maximum 
load is 1,600 kilowatts. The cost of gen- 
eration is about three halfpence per 
unit.—Abstracted from the Electrical Re- 
view (London), July 10. 
P) 


The Production of Nitric Acid by Electrical 
Discharges. 

In this article M. de Kowalski describes 
a method of forming nitric acid by means 
of the electric arc, which has been de- 
veloped by himself and M. Moscicki. The 
author gives, first, a brief summary of 
the work of previous experimenters and a 
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short explanation of the chemical re- 
actions, but states that he thinks the re- 
actions due to the arc are more complex 
than those usually given. In 1899 he 
noticed that the efficiency of the reaction 


produced in air was increased consider- | 
ably with an increase in the frequency of 


the alternating current used, and his 
work has been conducted along lines to 
make use of this fact. McDougall and 
Howells obtained an output of 33.6 
grammes of nitric acid per kilowatt-hour 
with a current of 0.2 ampere between elec- 
trodes, while the author, with a frequency 
between 5,000 and 6,000 periods per 
second, has obtained an output of 
43.5 grammes per kilowatt-hour with 
the same current intensity. This 
output is considerably increased if 
oxygen be added and the air treated. 
With a current of 0.05 ampere, a 
difference of potential of 50,000 volts 
and a frequency of between 6,000 and 10,- 
000 cycles per second, the maximum out- 
put of fifty-two to fifty-five grammes per 
kilowatt-hour of nitric acid with ordinary 
air was obtained. This output can be 
nearly doubled by adding fifty per cent of 
oxvgen. He has obtained an increase of 
about twenty per cent by adding only five 
per cent of oxygen to the air. The neces- 
sary conditions for an industrial process 
are to obtain the greatest output for the 
electrical energy used; to be able to use 
large amounts of power, and to obtain an 
apparatus which will not deteriorate. In 
the method developed by the author and 
M. Moscicki, the discharge of a con- 
denser in an inductive circuit is used to 
vive the high frequencies. For this pur- 
pose a twenty-five-kilowatt oil transformer 
is used to supply the high potential. One 
main of this transformer is connected to 
circuits, each containing a spark-gap, a 
condenser and a small inductance. These 
circuits are grouped in threes and con- 
nected through a coil having a relatively 
high inductance to the other lead from 
the transformer. When the condensers 
are charged, they discharge across the 
gap and set up through the local circuits 
escillating currents. The object of the 
large inductance coil is to prevent these 
oscillations from reacting upon the trans- 
fermer. In addition to these circuits a 
compensating coil is connected in parallel 
with the primary of the transformer. A 
special type of condenser has been de- 
veloped for this work. This is constructed 
hy silver-plating the inside and outside 
of suitable glass tubes. The cost of these 
condensers per kilovolt-ampere is about 
fifteen francs ($3). The loss in these 
c-ndensers from accurata measurements 
was found to not exceed one per cent. 
The electrodes are enclosed in a stone- 
ware vessel one and one-half metres in 
diameter, those leading directly from one 
jead being attached to an aluminum axle. 
The others are placed radially and insu- 
lated by porcelain. Back of each is an 
opening for the exit of the gases.— Trans- 
lated and abstracted from the Bulletin de 
la Société Internationale des Elestmorens 
(Paris), June. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Effective Decoration with Incan- 

descent Lights. 

The exhibits made in conjunction with 
the recent convention of the National 
Electrical Contractors’ Association were 
carefully arranged in the Light Guard 
Armory Building. The interior of this 
building was decorated with 5,000 Elb- 
light lamps strung on the graceful curves 
of Elblight cable, which formed a trellis 
over all the main and side aisles between 


a handsome monogram which was out- 
lined by several hundred miniature lamps 
of various colors. An Elblight table was 
also shown. 

An interesting technical exhibit con- 
sisted of three jara in which Elblight 
lamps stuck on Elblight cables were burn- 
ing submerged. The centre jar contained 
an Elblight lamp mounted on a cable, 
which has been burning continuously 
under water for over four months. To 
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the exhibits. The aisles were also pro- 
fusely decorated with greens. The lamps 
used were American Beauty pink, alter- 
nating with 
the armory was festooned with white 
frosted lamps, and across the street swung 
a flag mounted on a flexible Elblight 
cable, into which lamps were stuck so that 
they and the flag followed the undula- 
tions produced by the passing breezes. 

In addition to the interior decorations 
mentioned, the Elblight Company had an 
attractive and unique exhibition in the 
space allotted to it, which is shown in 
the accompanying illustration. The chief 
novelty was the festooned hand rail made 
of silk cable into which varied colored 
lamps were stuck. The cordon thus 
formed was decorated with smilax, and 
the supporting iron posts were surround- 
ed by palms. 

In the back of the space, against the 
wall, hung an iron frame surrounding 
an Elblight board on which the word 
“Hlblight” appeared. Under this a sec- 
ond board, four by four, was covered with 
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apple green. The outside of 
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THE ELBLIGHT System. 


the right was a similar lamp burning in 
a saturated solution of sea salt; and to 
the left, a third lamp was burning in a 
fifteen per cent solution of concentrated 
sulphuric acid. These exhibits show the 
water-proof and weather-proof qualities 
of the system, as well as the high grade 
of insulating material employed in the 
manufacture of Elblight material. 

At the close of the convention this en- 
tire exhibit, as well as the inside and out- 
side decorations of the hall itself, were 
taken down intact, labeled and shipped 
out of the armory in five hours, this task 
requiring five men. 

The Elblight Company was represented 
by Mr. Russell Spaulding, president; Mr. 
Eugene H. Abadie, general manager, and 
Mr. J. C. Schaeffer, superintendent of con- 
struction. 


Self-Ignition for Internal Com- 
bustion Motors. 
A consular report states that a French 
patent has been taken out by the firm of 
De Dion-Bouton upon a self-ignition de- 


vice for internal combustion motors. A 
small cylinder is fastened to the gide 
of the working cylinder, with an opening 
connecting the two. The piston of the 
small cylinder reciprocates at one-half the 
rate of that of the larger one An ex- 
plosive mixture is drawn into the small 
cylinder on its down-stroke, and this is 
compressed to such a degree on the up- 
stroke that it ignites spontaneously, and 
fires the charge in the working cylinder, 
the flame communicating by the opening 
referred to. 
asa eae 
The Subway and Arc Lamp System 
of Cincinnati, Ohio. 

The accompanying illustration shows 

one of the street arcs which has recently 


Type or Arc Lamp PoLE USED IN CINCINNATI, 
IN CONNECTION WITH THE SUBWAY SYSTEM. 


been installed by the Cincinnati Gas and 
Electric Light Company in Cineinnah, 
Ohio. There are 922 of these arc lamp 
poles, and the subway system includes 
over 10,000,000 feet of conduit. This con- 
duit was all laid by Mr. G. M. Gest, of 
Cincinnati and New York city. Mr. Gest 
has had the general contracts for a num- 
ber of large undertakings, and this 18 one 
which has been finished with, theusual 
success which’ Has followed—his work -an 
this direction. 
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New Type of Incandescent Lamp. 

Many classes of general illumination 
demand a unit of light between the arc 
and the incandescent lamp. Such a 
lamp should combine the perfect sim- 
plicity of the ordinary incandescent 
lamp with the high economy of the are 
lamp. Its illumination should be power- 
ful and uniformly distributed in all use- 
ful directions, brilliant in intensity, 
pleasant in quality and absolutely steady. 
These requirements are met by the Meri- 
dian lamp, a new type of incandescent 
lamp, which has been introduced by the 
General Electric Company to cover the 
field of lighting for which the are light 
is too large and the incandescent light is 
too small. These lamps are now supplied 
by the General Electric Company from 
its incandescent lamp sales offices at Har- 
rison, N. J., and are shown in the ac- 
companying illustrations. From these 
illustrations it will be seen that the Meri- 
dian lamp is a neat and novel combi- 
nation of a properly designed incandes- 
cent lamp with a suitable reflector and 
ornamental collar detachable from the 
lamp. The lamp filament is of special 
shape and accurately located in the bulb 
with reference to the reflector. The 
combinations of these features with a 
sand-blasted globe produce a soft bril- 
liant white light, uniformly distributed. 
The lamp is very attractive in appear- 
ance and effective in results. 

The Meridian lamp is as free from all 
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be operated on either alternating or con- 
tinuous-current circuits, on all commer- 
cial frequencies and on any of the usual 
standard voltages, fits in standard sockets 
and requires no special connections. 

The Meridian lamp is designed for 
interior lighting, not only where artistic 
effects are essential, as in residences, 
hotels and theatres, but 
also where the chief re- 
quirement is the great- 
est amount of evenly 
diffused light for the 
least consumption of 
energy, as in office 
buildings, libraries, stu- 
dios, drafting rooms, 
factories and retail 
stores. It is especially 
suitable for low ceilings 
and window lighting, 
and as it is not affected 
by vibration or acid 
fumes, can be installed 
at any angle and in con- 
fined and inaccessible 
places. There is no 
possibility of danger 
from fire as the lamp is 
immediately extinguished when the globe 
is broken. 

Each Meridian lamp when properly 
installed distributes a uniform candle- 
power over a circular area having a di- 
ameter equal to the height of the lamp 
above it. Thus a lamp suspended ten feet 
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Various Forms CEILING AND EXTENSION TUBE FIXTURES USED WITH THE MERIDIAN LAMP. 


complexity as the ordinary incandescent 
lamp. Any one can renew the lamp when 
burned out. Its efficiency is high, it is 
inexpensive in first cost and in main- 
tenance and its renewal cost is the same 
as ordinary incandescent lamps. It may 


from the floor will give a uniform candle- 
power at all points of a circular area of 
the floor ten feet in diameter. 

The Meridian lamp is made in two 
sizes. 

The No. 1 lamp giving twenty-five 
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candle-power and consuming sixty watte. 
The No. 2 lamp giving fifty candle- 
power and consuming 120 watts. 

The No. 1 lamp is especially suited for 
residence lighting, for deck and table 
illumination, while the No. 2 lamp is best 
suited for general illumination of in- 
teriors of stores, offices, ete. Both lamps 


Room LIGHTED BY MERIDIAN LAMP, Snowing Goop DISTRIBUTION 


oF LIGHT. 


are supplied with simple collar and re- 
flector or extension tube fitting and in 
various designs as shown in the accom- 
panying illustrations. The extension 
tube fitting is the more desirable type as 
with the usual height of ceiling it sus- 
pends the lamp about eight or ten feet 
from the floor—a suitable height for 
good uniform illumination. For very 
low ceilings the lamp may be used with 
single collar and reflector, fitting the 
lamp directly on the ceiling in suitable 
wall receptacles. For very high ceilings 
the extension tube fitting with the extra 
length of tubing should be ordered. 

Lamps are fitted with either Edison or 
T-H base and bulbs are frosted unless 
otherwise ordered. The General Electric 
Company reports that over 20,000 of 
these lamps have already been sold 
and the lamp has met with marked 
favor and approval. There exists a 
demand for a unit of light in the 
field between the are and _ incandes- 
cent, and central stations should find 
it to their interests to introduce the 
Meridian lamp among their customers 
as an excellent device for this class of 
lighting. 

An interesting bulletin has been issued 
by the General Electric Company on the 
Meridian lamp giving full illumination 
data. A number of central stations have 
placed the Meridian lamp on the free re- 
newal list along with the regular incan- 
descent lamps. 
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A New Development in Lightning 
Arresters. 

Whenever alternating-current circuits 
contain both inductance and capacity in 
appreciable quantities, high voltages are 
likely to exist which endanger the insu- 
lation of the whole system. Such ebnor- 
mal voltages are especially likely to occur 
in lines containing a combination of un- 
derground and overhead circuits. 

The General Electric Company, Schen- 
ectady, N. Y., is now supplying alternat- 
ing-current lightning arresters so designed 
as to protect against lightning and at the 
same time to act as a safety valve with 
reference to high voltages due to causes 
other than lightning. These high-voltage 
conditions in a great many cases may not 
be recognized by the central station mana- 
ger unless they are brought to his atten- 
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tion by the frequent breaking down of 
insulation, and even then the troubles 
are often ascribed to other causes. The 
strains very often produce pin-hole punc- 
tures in the insulation of underground 
cables and thus relieve themselves tempo- 
rarily; they may therefore remain un- 
noticed for a number of months until the 
insulation becomes very much impaired, 
ultimately resulting in a complete break- 
down. 

It is very difficult to detect the exist- 
ence of these excessive voltages with 
switchboard instruments commonly in 
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use. In the first place, most voltmeters 
are installed on potential transformers. 
When these abnormal pressures exist, the 
wave is of enormous high frequency and 
will not appear on the secondary side of 
the transformer, due to the fact that the 
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eddy current set up in the iron by the 
high frequency is so great as to dampen 
out the wave and prevent its reappearance 
on the secondary side, but it is difficult to 
measure this pressure even with such in- 
struments as electrostatic voltmeters in- 
stalled directly across the high-pressure 
wires. This is because the wave is of 
short duration and its integrated value 
is so small and the time element of the 
moving mechanism of the instrument sc 
large comparatively that the instrument 
will not record the disturbances. Prac- 
tically it has been found that only spark- 
gaps or some form of wave-meter which 
records instantaneous value is of any serv- 
ice whatsoever for such measurements. 

The new lightning arrester known as 
the “Multiplex” performs the multi- 
function of protecting against lightning, 
resonance or other high-voltage disturb- 
ances on the line. The arresters are in- 
stalled directly across the lines, the centre 
of the arrester being connected through 
an additional installation of arresters, so 
proportioned that there are the same 
number of gaps from either line to line 
as from line to ground. 
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Motor-Driven Grinders. 

In the accompanying illustrations are 
shown two types of motor-driven grind- 
ers made by the Ransom Manufacturing 
Company, of Oshkosh, Wis. Fig. 1 shows 
a motor-driven dry grinder. These ma- 


co: 


a 


chines are designed for use in grinding 
castings and other work of a similar na- 
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ture. With the electric drive they can be 
placed anywhere, at any angle to the 
buildings, or in buildings which are cov- 
ered with cranes; and with the flexibility 
of the electrical connector’ they ca”. 

placed a long’ distance troh the pew 
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plant. The advantage of a motor-driven 
grinder is apparent from the fact that 
in but a few machine shops is it neces- 
sary to keep the grinder working at all 
times. With the belt-drive a line shaft 
must be used to connect it with the other 
power apparatus, and, at best, a loose 
pulley must be kept going at all times. 
With the motor-drive the grinder can be 
entirely isolated from the other machin- 
cry, and the power cut off and only used 
wien the motor ig in positive operation. 

The hoods on this machine are arranged 
so that exhaust pipes can be readily at- 
tached to carry off all emery dust. The 
machines are for direct current only. The 
armature is wound on the sleeve which 
is keyed to the same spindle that carries 
the emery wheels. The motors are of 
the mutlipolar type, compound-wound, 
and entirely enclosed. These are of the 
well-known Akron Electrical Manufac- 
turing Company’s design. Part of the 
shield can be removed to adjust the 
brushes, and the motor is absolutely dust- 
proof. 

The bearings are dustproof and ring- 
oiling, and the dust boxes are similar in 
construction to engine lathe boxes. Oil- 
ing devices are so arranged that the oil 
can not run out of the boxes into the mo- 
tor. Guards are provided to prevent any 
carger from bursting emery wheels. 

A starting box is placed inside of the 
machine, and an automatic releasing start- 
ing box and switch are furnished. 

Fig. 2 shows a water tool grinder, with 
tbe motor in the base of the machine, 
access being had by a removable door in 
tle side of the base of the grinder. The 
starting box is arranged conveniently at 
the front of the machine, and is protected 
from the overhanging bowl in front. 


Direct-Current Engine-Type 
Generators. 
The accompanying illustrations show 
the field coils, armature and a direct-cur- 
rent engine-type generator for lighting 


FIELD Corks, DirEcT-CURRENT ENGINE-TYPE 
GENERATOR. 


and power manufactured by the Westing- 
house Electric and Manufacturing Com- 
pany, of Pittsburg, Pa. These direct-cur- 
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rent engine-type generators are widely 
used for lighting and power service. The 
125-volt generators of this type are gen- 
erally used for isolated plants where the 
circuits are not of excessive length. Where 
the circuits are of great length or the gen- 
erator load consists largely of motors, 
250-volt generators are usually employed. 
These are used extensively for supplying 
power to motors driving machine tools 
of various descriptions in factories, mills 
and mines. 

The general design of these machines 
consists of a circular yoke carrying in- 
wardly projecting pole-pieces of lami- 
nated soft steel. The field castings are 
divided vertically and set upon a guide 
plate. This vertical division of the field 


oi > 
t i 
(i fa LLL, sI = S vAN 
i ; A TA pit an í 


x S 7 rye F 
> 
SN 


— ~ 


WESTINGHOUSE DIRECT-CURRENT ENGINE-TYPE GENERATOR. 


affords facilities for the inspection or the 
removal of the armature or field coils, 
without the necessity of removing the out- 
board bearing or dismantling the engine. 
The opening of the field in a horizontal 
direction is of great convenience where 


-~ head room is limited, but cranes or other 


devices for handling heavy castings are 
not available. ‘These machines are also 
built with horizontally split fields. 

The shunt and series coils are sepa- 
rately wound, and are easily removable. 
The series coils are composed of forged 
copper conductors of rectangular section. 
The generators are over-compounded to 
compensate for the drop of potential in 
the line. By means of a shunt on the 
series coils the compounding may be ad- 
justed for different degrees of over-com- 


pounding. 
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The armature core consists of punch- 
ings of carefully annealed steel, held to- 
gether between end-plates. This core is 


COMPLETE ARMATURE, 75-KILOWATT, 129-VOLT 
ENGINE-TYPE GENERATOR. 

built upon an iron spider, which also car- 

ries the commutator. This spider is pressed 

and keyed upon the extended engine shaft, 
and may be drawn off, should 
that ever be necessary, with- 
out in any way interfering 
with the permanent arrange- 
ment of the commutator and 
winding. Ventilating spaces 
through the spider and arma- 
ture core are so arranged as 
to give a constant circulation 
of air through the commu- 
tator and winding. 

The periphery of the arma- 
ture is slotted. The arma- 
ture winding of all machines 
of fifty volts and over 

} is made from bars of drawn 
"copper, forged into proper 
i cast-iron forms. 


shape in 
After being thus shaped 
the bars are thoroughly 


insulated and baked to re- 
move all moisture. The coils 
are held in slots by means 


of retaining wedges of hard fibre driven 
into notches near the top of the slots, 
parallel with the slot. These fibre wedges 
may be pressed out should it become nec- 
essary to remove any armature or coil. 
Smaller armatures have wire winding and 
are strongly banded. 

Commutators are constructed from the 
best obtainable grade of hard-rolled cop- 
per, the segments being spaced by pre- 
pared mica of such corresponding hard- 
ness that an even rolling surface is pre- 
sented to the brushes. 

The brush-holder mechanism is carried 
by brackets projecting from a ring con- 
centric with and supported by the field. 
The hand-wheel rocker arrangement ac- 
complishes the adjustment of all the 
brushes simultaneously. The supporting 
ring carrying the brush-holder rod lies 
close to the fields, and does not project 
over the commutator, making the com- 
mutator brushes clear of obstructions and 
easy of inspection at any point. 


164 


Annual Meeting of the Association 
of Edison Illuminating Com- 
panies. 

The nineteenth annual meeting (twen- 
ty-fourth convention) of the Association 
of Edison Illuminating Companies will 
be held at the Frontenac, Thousand 
Islands, St. Lawrence River, New York, 
September 8, 9 and 10, 1903. 

A number of valuable papers are in 
course of preparation on subjects pertain- 
ing to the business of the member compa- 
nies, and already there are indications 
which point to the coming convention as 
probably the most valuable of a series of 
excellent conventions. The Edison asso- 
clation was organized in 1885 by com- 
panies licensed under the Edison patents. 
It embraces nearly all of the present 
licensees under these patents. 

The Edison conventions are noted for 
their close attention to business, the ab- 
sence of junketing and the higher bene- 
ficial results to its members. The place 
of meeting this year is selected because 
of the absence of outside allurements, 
with the expectation that this convention 
will exceed all others in the strict atten- 
tion to business, for which the conventions 
of the Edison association have always 
been noted. 

A list of the papers presented and sub- 


jects discussed will be published later. 
Following is a list of officers of the as- 
sociation: President, Louis A. Ferguson, 
Chicago, Ill.; vice-president, A. W. Field, 
Columbus, Ohio; treasurer, Alex. Dow, 
Detroit, Mich. ; secretary, Walter H. John- 
son, Philadelphia, Pa.; assistant secre- 
tary, Wilson S. Howell, New York, N. Y. 


<æ. 


Electrical Driving of Winding Gears. 

At a recent meeting of the Mining En- 
gineers’ conference in London, Mr. F. 
Hird gave a sketch of the progress which 
had been made in the electrical driving 
of winding gears. The chief problem here 
is finding the most suitable method of 
control. The motor, itself, is a well-tried 
machine and presents no difficulty, but 
the controlling apparatus must be de- 
signed to meet the severe conditions of 
frequent starting and stopping. It must 
provide great accuracy of control, and 
must permit of steady running at slow 
speeds for the purpose of inspecting and 
repairing in the shaft. The various sys- 
tems which have been used were described, 
and the advantages and disadvantages of 
each pointed out. The question of equal- 
izing the load upon the station was then 
taken up, and the Siemens-Ilgner system, 
which accomplishes this, was described. 


With this system a total efficiency of sixty 
per cent under working conditions 1$ ex- 
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pected. The author considered that the 
application of electricity to winding gears 
had developed sufficiently to be considered 
within the range of ‘practical possibilities 
for mines and collieries in England. 


-. 


A Carload of Wattmeters. 

The accompanying illustration shows 
a car containing some 1,400 instruments 
of the well-known Stanley type, which 
were shipped by the Stanley Instrument 
Company, of Great Barrington, Mass., 
through its Pacific coast agent, Messrs. 
John Martin & Company, of San Fran- 
cisco, to the Edison Electrice Company, 
Los Angeles, Cal. These instruments will 
be used for current measurement in com- 
paratively small installations of general 
house lighting. Their aggregate capacity 
is about 3,000 horse-power, and the total 
weight of the shipment is nearly 40,000 
pounds. 
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Company comprises two 450-kilowatt, en- 
gine-type alternators, one 100-kilowatt. 
direct-current, engine-type generator, and 
a motor-generator set consisting of a 100- 
kilowatt, direct-current generator and 
a 150-horse-power, three-phase, type C in- 
duction motor. These two direct-current 
machines are to be used for exciting the 
fields of the alternating-current gener- 
ators, for supplying lighting circuits and 
for the operation of a tramway locomo- 
tive. 

Sixty-two induction motors will sup- 
ply the motive power. These include 
forty-six type C constant-speed motors, 
ranging in capacity from ten to fifty 
horse-power; ten type F, variable-speed 
induction motors, each to be direct-geared 
to a rotary kiln and provided with a con- 
troller permitting the operation of the 
motor at any one of four speeds; two type 
F motors, each to be direct-connected to 
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A CARLOAD oF 1,400 WATTMETERS. 


The company states that, besides ship- 
ping its product to all parts of the United 
States, meters have been sent to Mexico, 
South America, Porto Rico, ete., and since 
the beginning of this year, when an office 
was established at 25 Boulevard des 


Italiens, Paris, a strong demand for these 


wattmeters has arisen in France, Italy, 
sermany, Austria, Hungary, England and 
the British possessions. This bears out 
the reputation of this company for high- 
class goods, 


> 


Belleville Portland Cement Com- 

pany. 

A novel application of induction mo- 
tors is to be made by the Belleville Port- 
land Cement Company in its cement 
plant at Belleville, Ontario, which is to 
be equipped throughout with Westing- 
house electrical apparatus. 

A recent order placed with the West- 
inghouse Electric and Manufacturing 


a hoist and provided with standard non- 
reversing hoist controller; also four 400- 
volt, type C variable-speed induction mo- 
tors for the operation of two overhead 
traveling cranes, these being provided 
with reversible crane controllers. 

Included in the equipment is a Bald- 
win-Westinghouse mining locomotive for 
operation on a twenty-four-inch gauge 
track with double trolley. 

The ten-panel switchboard consists of 
two generator panels, three alternating- 
current feeder* panels, a double exciter 
panel, a direct-current feeder pane} 
for the control of the tramway circuit 
and another to control the circuits of the 
generator fields, and two direct-current 
feeder panels for the lighting circuits. 


Altogether this will be a novel and 1n- 
teresting plant, as the operation of rotary 
kilns by direct-connection to variable- 
speed induction motors is a new departure 
from the usual method of supplyins 
power to this class of machines. 


LOS ANGEL 
H. B. Huntingto 
Company, payin 
ington system | 
and it operates 


NEW OREG( 
Eagle Creek po 
The machinery 
nouse will be bi 
has demonstrate 
lowest stage. T 
110 miles long, < 
It is expected tc 
the year. 


COMPLETIO. 
The interurban | 
been opened, con 
apolis, stated to 
the distance bei 
apolis & Easter 
Company, the I 
syndicate, and 
Eaton, Dayton, 
Newark, 


OOMMERCIA 
Commercial Cab 
Manila to Shang 
This company’s 
The rate from 
fifty cents per | 
rates will take « 
way Islands, 60 
Luzon, $1.05 pe 
word; to Hongk 
Macao, $1.15 pe 
Fusan, and Seou 
$1.49 per word: 


TO CONSTR 

è strong organi; 
Western Pennsy 
towns with pow 
eral A. J. Warn 
men are said to 
Cured in Washi) 
Counties y 

Cate is to build 
© power elec: 
OT8e-Dower js | 
the district, ang 
$2,000,000, The 


Vol. soy 


NY Comprises twa 430 “Klaas 
pe alternat tors, one Jt, 
urrent, engine- “type gener 
generator set enstine os 
t, direct-current genert: 
orse-power, three-phase, Te 
motor, These two dira: : 
s are to be used for eyi: 
f the alternating-cumn: -> 
T supplying lighting cir. 
operation of a tramwar } ~ 


WO induction motors ri = 
motive power, Thee i- 
type C constant-spea! r 
In capacity from ten > 
er; ten type F, tara- 
motors, each to be dimiz 
y kiln and provided siè: 
rmitting the operation :: 
ny one of four speeds: 17: ~ 
each to be direct-cone:. 


rovided with $ tapari" 
- controller; ala E+- 
riable-speed induct: E = 
peration of two ur” 
vs, these being 
crane controler. 
the equipment nd jh 
he mining Joanie’ 

| twenty-four „ine = 
le trolley. 

| switch hoard (ols 
anels, three get 
panels, & double 4° 
t-current feeder 
of the trami * un ` 
yntrol the egrets i 
and two dine" 

the lighting cis 


p7 
will be a por i i 


the 0 operation 


August 1, 1903 


165 


CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


LOS ANGELES TRACTION COMPANY CHANGERS HANDS— 
H. E. Huntington has secured control of the Los Angeles Traction 
Company, paying $1,500,000. The authorized capital of the Hunt- 
ington system is $10,000,000, of which $4,520,000 is outstanding, 


and it operates about 320 miles of road. 


NEW OREGON POWER PLANT—Work is to be pushed on the 
Eagle Creek power plant, about thirty miles east of Baker City. 
The machinery has been contracted for, and the flume and power- 
nouse will be built at once. A careful survey of the water supply 
has demonstrated that 10,000 horse-power can be developed at the 
lowest stage. The transmission line for this power plant will be 
110 miles long, and will include La Grande, Union and Baker City. 
It is expected to have the plant ready for operation by the end of 


the year. 


COMPLETION OF LONG INTERURBAN BLECTRIC ROAD— 
The interurban connection between Richmond and Eaton, Ohio, has 
been opened, completing the line between Newark, Ohio and Indian- 
apolis, stated to be one of the longest traction lines in existence, 
the distance being 250 miles. The connecting lines are the Indian- 
apolis & Eastern, the Richmond Street and Interurban Railway 
Company, the Dayton & Western and the lines of the Appleyard 
syndicate, and some of the principal cities passed through are 
Eaton, Dayton, Springfield, Hamilton, Cincinnati, Columbus and 


Newark. 


COMMERCIAL CABLE COMPANY’S PLANS—The Pacific 
Commercial Cable Company will, it is announced, lay a cable from 
Manila to Shangai, and surveys for the work will shortly be made. 
This company’s service to Manila, P. I., is now open to the public. 
The rate from San Francisco to Honolulu will be reduced from 
fifty cents per word to thirty-five cents per word. The following 
rates will take effect to other points: From San Francisco to Mid- 
way Islands, 60 cents per word; to Guam, 85 cents per word; to 
Luzon, $1.05 per word; to all other Philippine Islands, $1.15 per 
word; to Hongkong, $1.10 per word; to China, $1.10 per word; to 
Macao, $1.15 per word; to Japan, $1.41 per word; to Chemulpo, 
Fusan, and Seoul in Corea, $1.41 per word; to other places in Corea, 
$1.49 per word; to Formosa, $1.21 per word. 


TO CONSTRUCT LARGE POWER PLANT-—lIt is reported that 
a strong organization of capital is being formed in Pittsburg and 
western Pennsylvania to supply Pittsburg and the surrounding 
towns with power from near-by coal fields direct at low cost. Gen- 
eral A. J. Warner, of Marietta, Ohio, and other prominent business 
men are said to be interested. A large block of coal has been se- 
cured in Washington County, Pennsylvania, and Brooke and Mar- 
shall counties, West Virginia. The proposed plan of the new syndi- 
cate is to build central power plants in the coal fleld and distribute 
the power electrically. It is estimated that more than 400,000 
horse-power is used annually by the manufacturing industries in 
the district, and that the saving to Pittsburg alone would be about 
$2,000,000. The project is said to be heavily capitalized. 


BAY STATE GAS COMPANY TO BE REORGANIZED—A com- 
mittee consisting of Titus Sheard, W. J. Arkell and C. S. Drum- 
mond, representing American interests, and the Earl of Kintore 
and E. Hall Craggs, representing Engdish interests in the Bay State 
Gas Company of Delaware, has been formed to effect a reorgani- 
zation. The new company will be the United Gas and Electric Com- 
pany, organized under the laws of Delaware, with a total author- 
ized capital of $26,000,000. Of this capital $10,000,000, par value, 
will be used to acquire the capital stock of the United States Light 
and Heating Company of New Jersey, and $15,710,000, par value, 
will be offered to the shareholders of the Bay State Gas Company. 
The remainder of the stock of the United States Gas and Electric 
Company will remain in the treasury for the future uses of the 


company. 


ELECTRIC LIGHTING. 


DETROIT, MICH.—Plymouth’s council has accepted a proposi- 
tion for an electric light plant to cost $10,538. 

DAVENPORT, IOWA—Work has been commenced on the elec- 
tric light plant for Guthrie Center. It will cost $20,000. 


DENVER, COL.—The Loveland Light, Heat and Power Com- 
pany has secured a twenty-five-year franchise from that city. Its 
present franchise is about to expire. 

FERTILE, MINN.—At a meeting of the village council a 
twenty-year franchise was granted to George Kronschnabel to put 
in and operate an electric light plant. 

CEDAR CITY, UTAH—The council has granted a twenty-five- 
year electric lighting franchise to Charles M. Lang, of Salt Lake 
City. Work on the plant is to begin within sixty days. 


LEXINGTON, N. C.—The Lexington Water and Light Com- 
pany has been incorporated with a capital of $75,000 by the follow- 
ing: W. G. Perry, J. B. Smith, G. W. Montcastle, J. M. Riley, R. L. 
Burkhead, of Lexington, and F. W. Siebert, of this city. 


NYACK, N. Y.—As a result of negotiations which have been 
under way for some time, the Rockland Light and Power Com- 
pany has secured control of the Haverstraw Electric Light and 
Power Company, and will make many improvements to the plant. 


YORK, PA.—George R. Heisey, of Marietta, and Eli L. Nissley, 
of Florin, have bought the Marietta Light, Heat and Power Com- 
pany’s plant. They have also bought the Elizabethtown electric 
light plant. A central station will shortly be built to furnish 
light and power to Marietta, Mt. Joy, Florin, Elizabethtown and 


Maytown. 
NOBLESVILLE, IND.—Articles of incorporation have been 
filed for the Noblesville Hydraulic Company, with a capital stock 
of $100,000. Noblesville, Indianapolis and Richmond parties are 
interested in the project. By means of a water power on the White 
River it is proposed to furnish Noblesville with electricity for 


lighting and power purposes. 

MADISON, ME.—At a recent meeting of the legal voters of 
Madison Village Corporation it was voted that this corporation 
develop the water power at the French Rips on the Sandy River, 
building there a power-house and furnishing the same with all 
necessary apparatus. It was also voted to issue bonds for $50,000 


to cover the expense involved. 

CANNON FALLS, MINN.—A company has been organized here 
for the further development of the immense water power of the 
Cannon River at this place. A. L. Ober, of Chatfield; T. T. Com- 
stock, of Kenyon, and F. B. Seager and E. J. Peters, of Cannon 
Falls, are interested, and the company will incorporate with a 
capital of $500,000. Work will be begun at once. 

SPRINGFIELD, OHIO—W. H. Schott, of Chicago, representing 
a number of capitalists, has concluded a deal whereby he secures 
an electric lighting plant from the American Railway Company, 
the consideration being $350,000. The new company is to be 
known as the Springfield Light, Heat and Power Company, and 
will also secure the franchise for a new heating company which 
is going to install a plant here. The Springfield Light, Heat and 
Power Company has been incorporated in New Jersey with a capi- 
tal stock of $800,000. Frank Torrence, of this city, is the presi- 


dent. 
ST. PAUL, MINN.—The Watab Rapids Power Company has 


filed articles of incorporation with the Secretary of State. The 
business of the company will be the construction, maintenance 
and operation of a dam across the Mississippi, between the Sauk 
Rapids and the Watab Rapids, to improve or create a water supply 
or power for public use, with all requisite subways for supplying 
the public with water, electric light, heat or power. The capital 
stock of the company is $100,000, and the officers are: President, 
Arthur J. Gillette; vice-president, Albert R. Moore; secretary and 


treasurer, William C. Wing. 
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NEW INCORPORATIONS. 

ZANESVILLE, OHIO—Ohio Power Company. $125,000. 
BERWICK, ILL.—The A. B. C. Telephone Company. $2,000. 
KITTERY, ME.—International Electric Company. $100,000. 
HARRISBURG, PA.—Coatesville Traction Company. $6,000. 
CRAWFORDSVILLE, IND.—Home Telephone Company. $1,000. 
SOUTH AMBOY, N. J.—Hendrum Telephone Company. $5,000. 
PORTLAND, IND.—The Hoosier Telephone Company. $10,000. 


KUTZTOWN, PA.—Kutztown Electric Light Company. $5,000. 
NEVADA, IOWA—Slater Mutual Telephone Company. $10,000. 


ZANESVILLE, OHIO—The Mt. Ephraim Telephone Company. 
$800. 


BUTTE, MONT.—People’s Electric Light and Power Company. 
$50,000. 


NEWARK, N. J.—The Public Service Power Company. $1,- 
125,000. 


PIERRE, S. D.—Davidson County Rural Telephone Company. 
$10,000. 


MT. VERNON, S. D.—Blendon Rural Telephone Company. 
$10,000. 


BEATRICE, NEB.—The German Independent Telephone Com- 
pany. $2,000. 


INDIANAPOLIS, IND.—Deer Creek Cooperative Telephone 
Company. $3,000. 


` 


FREEPORT, ILL.—Freeport Electric Company. Increased from 
$5,000 to $350,000. 


SAYVILLE, N. Y.—The Sayville Electric Company. Increased 
from $15,000 to $30,000. 


PORTLAND, ME.—Omaha Electric Light, Heat and Power 
Company. $3,500,000. Incorporators: E. L. Carr and C. H. Tol- 
man. 


JERSEY CITY, N. J.—Jackson Electric Light Company. 
$12,000. Incorporators: L. B. Dailey, J. M. Mitchell and K. K. Mc- 
Laren. 


PARIS, TEX.—American Long-Distance Telephone Company. 
$50,000. Incorporators: R. W. Wortham, Joseph Timmons and 
A. H. O'Neill. 


DUNDEE, N. Y.—Dundee Telephone and Telegraph Company. 
$2,500. Incorporators: Charles J. Watson, Arthur Besemer and 
James M. Ovenshire. 


CAVETT, OHIO—Cavett Telephone Company. $5,000. Incor- 
porators: W. Bronan, W. M. McQuown, J. W. Meyers, C. H. Hyman, 
H. M. Hoaglin, Earnest Kohn. 


RALEIGH, N. C.—The American Despatch Telegraph Company. 
$25,000. Incorporators: James A. Egerton, Raleigh; George H. 
Fearons, West End, N. J.; Belvidere Brooks, New York city. 


RUTLAND, VT.—The Rutland Power Company. $10,000. In- 
corporators: W. W. Nichols, Newman K. Chaffee, H. L. Hoag and 
Henry O. Carpenter, of Rutland, and F. D. Proctor, of Proctor. 

JERSEY CITY, N. J.—The Southern Kansas Electric Railroad 
Company. $325,000. Incorporators: Thomas H. Hyde, E. S. 
Slough, Charles H. Ebert, L. L. Northrup and L. P. Stover, all of 
Iola, Kan. 

CHARLESTOWN, W. VA.—The Simpson Electrical Company. 
$25,000. Incorporators: Melville D. Post, of Grafton, W. Va.; Louis 
B. Bryden, W. M. Drainer, Thomas Wyckoff, Walter C. Feeley, 
Simpson, W. Va. 

SOUTH BETHLEHEM, PA.—Hanover Central Electric Railway 
Company. $48,000. Incorporators: Clarence A. Wolle, of Bethle- 
hem; Charles A. Walbert, Lemuel H. Woddrop, Edmund C. Crain 
and John T. Bacon, of Philadelphia. 


EAST ST. LOUIS, ILL.—Springfield & Jacksonville Rapid 
Transit Company. $500,000. Incorporators: Edmund C. Donk, 
Edwin H. Conrads, James W. Buel, St. Louis; Tobert Bethmann, 
East St. Louis, Ill.; L. H. Coleman, Springfield; E. S. Greenleaf, 
Jacksonville, and William Brown, New Berlin, 


Vol. 43—No. § 


TELEPHONE AND TELEGRAPH. 
BELLEVILLE, KAN.—A telephone line will be built from 
Laton to Riverdale. 


ITHACA, N. Y.—A telephone line has been established from 
Newark to Port Gibson. 


COHOES, N. Y.—The Hudson River Telephone Company is er- 
tending its lines to Crescent. 


COLUMBUS, OHIO—The Cecil Telephone Company, of Cecil, 
has been incorporated with a capital of $10,000. 

STEUBENVILLE, OHIO—The Bergholz Telephone Company 
will install an exchange in Carrollton in the near future. 


BEDFORD, PA.—The Bedford County Telephone Company is 
erecting a new line between Bedford and Fishertown. 


WILKESBARRE, PA.—The United Telephone and Telegraph 
Company will erect a line through the Nippenose Valley. 


KINGWOOD, W. VA.—The citizens of Beech Hill have organ- 
ized a telephone company and have erected a line from Albrights- 
ville to Brockville. 


ZANESVILLE, OHIO—The directors of the Newark Inde- 
pendent Telephone Company are preparing to build county lines 


‘on the Granville and Mount Vernon roads. 


VANCOUVER, B. C.—The Great Northwestern Telegraph Com- 
pany is to build a line from Dawson to the boundary, and connect 
with the projected Northern American lines. 


MARION, OHIO—The La Rue Telephone Company has been in- 
corporated with a capital of $50,000, and J. H. Leonard, F. John- 
son, C. F. Stahl and M. A. Taylor as incorporators. 


JACKSON, MICH.—At a meeting of the Citizens’ Telephone 
Company the following officers were elected: J. C. Richardson, 
Z. C. Eldred, E. B. Fisher, C. E. Tarte and H. A. Douglas. 


MEREDITH, N. H.—The Citizens’ Telephone Company has 
elected the following officers: A. W. Abbott, W. B. Fellows, H. J 
Odell, J. H. Dow, V. Hazerick, H. Bickford and T. Prescott. 


WHEELING, W. VA.—A charter was issued to-day to the 
Buchannon Telephone Company to build and operate telephone 
and telegraph lines. The company has a capital of $25,000. 


MADISON, WIS.—The Amherst Telephone Company, of the 
village of Amherst, has been incorporated with a capital of $2,500. 
C. J. Iverson, A. O. Anderson, T. Howen and F. E. Webster are 
the incorporators. 


MOLINE, ILL.—The stockholders of the new Independent 
Telephone Company have authorized the issuing of $15,000 ad- 
ditional stock, part of the proceeds to be spent in extending the 
lines in the Tri-cities. 


MARION, IND.—The Swayzoo Telephone Company has filed 
articles of incorporation with a capital of $6,000. E. Ireland, H. 
Mark, R. P. Henley, W. Ammons, C. I. Goble, Z. Hamblin and L. C. 
Pence are the incorporators. 


ST. JOSEPH, MO.—It is stated that $100,000 will be expended 
in St. Joseph within the next few months by the Missouri & Kansas 
Telephone Company for the improvement and enlargement of the 
company’s property in this city. 


LAWRENCE, IND.—The Union Home Telephone Company has 
been incorporated with a capital of $2,500, to do business in this 
town. The incorporators are: J. C. Monteith, W. H. Brim, G. C. 
Dudley, F. M. Vance and J. A. Hartmon. 


COOPERSTOWN, N. Y.—Articles of incorporation have been 
drawn for the organization of a new telephone company, to be 
known as the Hartwick Telephone Company, with E. Sergeant, 
G. Schoolcraft, M. Fields and H. O. Branch as the projectors. 


JAMESTOWN, N. Y.—At a meeting of the stockholders of the 
Home Telephone Company, held for the purpose of considering 
the matter of increasing the number of directors, the following 
new directors were elected: T. S. Lane, W. J. Maddox, B. D. Phil- 
lips, R. T. Izant and C. C. Clawson. 


NEW YORK, N. Y.—The new telegraph and telephone cable be- 
tween the mainland and Ellis Island has been laid by the Western 
Union Telegraph Company. The new cable will not touch at Gov- 
ernor’s Island, as the old one did, but will connect/thë Immigration 
Bureau direct with the Barge Office. 
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ELECTRICAL SECURITIES. 


There has been no improvements in stock market conditions dur- 
ing the past week. Prices have continued to sag, and, due to the 
steady declines of the past ten months, two failures were announced 
the latter part of the week. It is not thought, however, that these 
will have any particular influence in shaping future developments. 
Indeed, the more optimistic do not hesitate to express the belief that 
the worst is now over and that much better things may be looked 
for shortly. 

The main features of speculation continued to be the heavy 
forced liquidation and the absence of buying by the local public; 
but the latter condition has been somewhat offset by the large in- 
vestments of foreign buyers, who secured some 80,000 shares during 
the week. The money situation continues to be an important factor, 
and from the present outlook it appears that firm and at times 
stringent money markets will be the rule this fall, unless unex- 


pected developments occur. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 25. 


New York: Closing. 
Brooklyn Rapid Transit............ese0- 41% 
Consolidated Gas...... er ere ETEA . 1821% 
General Electric..........sssssesseseesoo 157 
Kings County Electric..............eeee. 190 
Manhattan Blevated.............cceeeeeese 1323 
Metropolitan Street Railway.............. 113 
New York & New Jersey Telephone...... 150 
Westinghouse Manufacturing Company... 175 

Boston ; Closing 
American Telephone and Telegraph...... 130 
Edison Electric Illuminating............. 225 
Massachusetts Electric...........eeeeeeee 85 
New England Telephone..........+...0-- 120 
Western Telephone & Telegraph preferred. 83 

Philadelphia : Closing. 
Electric Company of America............ 1% 
Electric Storage Battery common..... .... 54 


Electric Storage Battery preferred........ 54 
Philadelphia Electric..........sceeeecseeee 5% 


Union Traction. ..........e.ee0- shaw aAA . 42% 
United Gas Improvement..............0+. 82 
Chicago : Closing. 
Chicago Telephone...............+seeeeee- 115 
Chicago Edison Light..........--seseeee 142 
Metropolitan Elevated preferred....... -- 55 
National Carbon COMMOD........-.esee6. 22 
National Carbon preferred...........e6. 90 
Union Traction COMMOD.......c...eeeeeee 4 
Union Traction preferred..... ee ee ee 30 


National Carbon directors have declared the regular quarterly 
dividend of 134 per cent on the preferred stock, payable August 15. 


Books close August 5 and reopen August 17. 


PERSONAL MENTION. 


MR. BAILEY WHIPPLE, who has been prominent for many 
years in electric lighting circles, has been appointed sales manager 


for the Nernst Lamp Company. 


MR. U. N. BETHELL has been elected president of the Bell 
Telephone Company, of Philadelphia, and of the Delaware & Atlan- 
tic Telegraph and Telephone Company, the election occurring on 
Tuesday of last week. Mr. Bethell succeeds Mr. James E. Mitchell, 
who becomes chairman of the board. In addition to holding these 
offices, Mr. Bethell is now first vice-president and general manager 
of the New York Telephone Company, and president and general 
manager of the Chesapeake & Potomac Telephone Company. 


PROFESSOR W. E. GOLDSBOROUGH, chief of the Bureau of 
Electricity of the Louisiana Purchase Exposition, visited the con- 
vention of the National Electrical Contractors’ Association at De- 
troit. Professor Goldsborough says that he is receiving an un- 
expected amount of cooperation and sympathy from the electrical 
industries of the United States and foreign countries, in the mak- 
ing of the electrical features of the fair a great success. He also 
Bays that the plans for the “Electrical Week” are progressing 
finely and that the plan means the greatest gathering of electrical 
people ever brought together. 
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MR. MELVILLE E. STONE, the able general manager of the 
Associated Press, is receiving many congratulations over his 
brilliant handling of the news from Rome respecting the illness and 
death of the Pope. So promptly did Mr. Stone’s great news asso- 
ciation, through its comprehensive cable facilities and special ar- 
rangements for the occasion, get the fact of the Pope’s death that 
New York actually became the distributing point of the news, giv- 
ing it to London several minutes ahead of all other sources. The 
correspondent of the Associated Press at Rome is to be felicitated, 
too, over the graphic pictures he cabled to headquarters here. 


MR. EDWIN R. WEEKS, of Kansas City, Mo., was a visitor 
to New York city recently. Mr. Weeks had some very interesting 
stories to tell with regard to the recent floods in and about Kansas 
City. He was one of the organizers of a party which made a 
specialty of rescuing those unfortunate creatures which the ordi- 
nary rescue parties were failing to assist. In this manner hun- 
dreds of dogs, horses, cats, cows and other animals were rescued, 
and, as Mr. Weeks said, “incidentally, some two or three dozen 
children.” One of the remarkable conditions which was brought 
about during this time was the very good behavior of the elec- 
trical machinery, some of which was submerged entirely for a 
considerable time. Mr. Weeks 18 a member of the firm of Weeks, 


Kendall & Newkirk, ccnsulting engineers. 


THE DEPARTMENT OF PHYSICS AND ELECTRICAL ENGI- 
NEERING at Lehigh University has been reorganized, with 
Professor W. S. Franklin in charge of physics, and Professor 
William Esty in charge of electrical engineering. Professor 
Franklin is a graduate of the University of Kansas. He has pur- 
sued graduate study in physics at the University of Kansas, at 
the University of Berlin, at Harvard University, and at Cornell- 
University. He was five years in charge of physics and electrical 
engineering at Iowa State College, and he has been six years in 
charge of physics and electrical engineering at Lehigh University. 
Professor Esty is a graduate of Amherst College and of the Mas- 
sachusetts Institute of Technology. He was one year with the 
General Electric Company, at Lynn, Mass., eight years at the 
University of Illinois, as instructor and assistant professor of elec- 
trical engineering, and he has been for two years assistant pro- 
fessor of electrical engineering at Lehigh University. 


ELECTRIC RAILWAYS. 


YORK, PA.—An electric railway will be built from Hanover 
to Littlestown and thence to Westminster, Md. Another road will 
connect Chambersburg and Gettysburg. 


NEW CASTLE, PA.—Work is being pushed on the trolley road 
from Jamestown to Warren. It will run between the two places 
via Sugar Grove, Youngsville and Allegheny Springs. 


NORFOLK, VA.—The Chesapeake Transit Company will make 
additional improvements to its line. The capital stock of the 
company has been increased from $500,000 to $630,000 for this 
purpose. 

FALL RIVER, MASS.—The Tiverton & Seaconnet Street Rail- 
way Company has been incorporated to build an electric road from 
New Bedford to Horse Neck, and thence through Little Compton 


and Tiverton to Fall River. 


COLUMBUS, OHIO—The Columbus Railway and Light Com- 
pany, which holds leases of the Edison and Columbus Railway 
properties, will expend between $300,000 and $500,000 before Jan- 


uary 1 in making improvements. 


SHEBOYGAN, WIS.—A trust deed to cover the issue of $790,- 
000 bonds issued by the Sheboygan & Elkhart Lake Line has been 
filed in the register of deed’s office. The trust deed is given to the 


Newark Loan and Trust Company. 


SHARON, PA.—Philadelphia capitalists are interested in the 
construction of a trolley line to connect Sharon, Greenville, Mercer 
and Franklin. The line will be about forty miles long, and it will 
cost about $1,000,000 to build and equip it. 


COLUMBUS, OHIO—The Newark, Martinsburg & Mount 
Vernon Traction Company, of Newark, has been incorporated with 
a capital of $25,000 to operate an electric line from Newark to 
Martinsburg, Gambier and Mount Vernon in Knox County. 
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INDUSTRIAL ITEMS. 


THE COUNTRY CLUB, of Newton, Mass., has installed a large 
number of single-glower Nernst lamps for lighting the club-house 
throughout, and great satisfaction is expressed with the results ob- 
tained by this innovation. 


THE STROMBERGCARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, of Rochester, N. Y., and Chicago, Ill, has re- 
cently sold a 400-capacity new style generator call visual signal 
switchboard with complete protective apparatus to the Ceiger Tele- 
phone Company, Churubusco, Ind. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis and New York, will be pleased to distribute to prospective 
buyers and interested customers a leaflet entitled “A Few of the 
Facts about Emerson Fans.” This leaflet tells in a concise way 
all the features characterizing the Emerson desk fan and ceiling fan. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, selling 
agent for Packard lamps and transformers, has just received 
from the printers a complete catalogue of the new Zenith lamps. 
These lamps, which are designed to fill an intermediate place be- 
tween the arc and incandescent, are meeting with much success. 
The catalogue will be mailed upon application. 


THE NERNST LAMP COMPANY, through its Chicago office, 
reports that the Illinois Steel Company, of South Chicago, has 
recently illuminated its drafting room exclusively with the three- 
glower Nernst lamps, doing away with all desk lights, thereby 
gaining a superior distribution as well as a superior quality of 
light for the use of its employés in the exacting work of tracing 
and drafting. 


THE ISAAC LEISY BREWING COMPANY, of Cleveland, is 
making an interesting installation by replacing an old equipment 
consisting of 125-volt generators with a 100-kilowatt and a fifty- 
kilowatt, Westinghouse 125 to 250-volt, three-wire engine-type gen- 
erators. The change is being made to effect the double purpose 
of obtaining 220 volts for running the motors and 110 volts for 
use in connection with its arc and incandescent lighting. 


THE VARLEY DUPLEX MAGNET COMPANY is calling atten- 
tion to the fact that its post office address is Providence, R. I. 
The company, at one time, used the address Phillipsdale, which is 
a suburb of Providence, but this resulted in a good deal of the 
mail going to Philadelphia and in some instances even to the 
Philippine Islands because of the similarity in the names. The 
address of the company hereafter will be Providence, R. I. 


THE NATIONAL MINING COMPANY, Pittsburg, Pa., has re- 
cently added to its electrical equipment one thirteen-ton Baldwin- 
Westinghouse locomotive; two Westinghouse 200-kilowatt, 500-volt, 
200 revolutions per minute, engine-type generators, connected to 
Buckeye engine; one Westinghouse twenty-kilowatt, 125-volt, 390 
revolutions per minute, engine-type generator, connected to 
Westinghouse standard engine, and the usual switchboard and de- 
tail apparatus. 

THE COMMERCIAL INTELLIGENCE BUREAU, LIMITED, 
London, E. C., has supplied a cabinet containing the names of the 
leading British manufacturers to the British consul in New York. 
This is intended for public reference. The cards in this cabinet 
are arranged and indexed so that the buyer can immediately find 
the name of the manufacturer of the particular article in which 
he is interested. It is stated that these cabinets have been greatly 
appreciated wherever they have been supplied, as they give infor- 
mation for which the consuls are frequently sought. 


LUNA PARK, Coney Island, N. Y., is to have a carnival of 
nations on Wednesday, August 5. A magnificent display and enter- 
tainment are promised and all railroads are arranging for special 
excursions. Luna Park has been a surprise to New Yorkers ever 
since its opening. From the advance accounts it had been expected 
that Luna was to be something better than had ever been known 
here; but the two hundred and odd thousand lights with the two- 
hundred-foot high electric tower and a hundred and sixty-four 
smaller towers around the grounds make a far grander spectacle 
than any one had conceived. It is a very interesting place. 

THE WESTINGHOUSE TRACTION BRAKE COMPANY reports 
among recent sales of street railway apparatus, an order from the 
Los Angeles Railway Company, Los Angeles, Cal., for eighty street 
car air-brake equipments with motor-driven compressors. These 
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equipments are to be fitted to new high-speed cars which are being 
built by the St. Louis Car Company. The Westinghouse Traction 
Brake Company has also lately closed contracts for the following 
motor-driven compressor air-brake outfits: Sixteen to Oakland 
Transit Company, Cal.; seventeen to North Shore Railroad Com- 
pany, San Francisco, Cal.; twelve to Indianapolis & Northwestern 
Traction Company; sixteen to Indiana Railway Company, South 
Bend, Ind. 


THE ROBBINS & MYERS COMPANY, Springfield, Ohio, has 
adopted the name “Standard” as the designation for its line of 
protected direct-current motors and dynamos. Some years ago 
there was a demand for a type of motor midway between the open, 
unprotected motor and the fully enclosed motor. In the former 
there was little protection for the armature and field windings, 
while the latter required much more material per horse-power 
output in order to run within a safe temperature limit. This de- 
mand was met by a line of machinery put out by the Robbins & 
Myers Company, which up to this time has been called the “pro- 
tected type;” but as it has been pointed out that this title is no 
longer sufficiently distinctive, it has been changea to that stated 
above. These machines have been on the market for about six 
years, and are made in sizes from fifteen horse-power down. 


MR. S. G. BOOKER, of St. Louis, who was for many years 
prominently identified with the manufacture of carbon products, 
has been appointed manager of the National Light, Heat and Power 
Company, of St. Louis, Mo. The company is incorporated under 
the laws of Missouri, with a capital stock of $1,500,000. It has ac- 
quired the eight-acre tract at the intersection of the Oak Hill 
branch of the Missouri-Pacific Railroad and Chippewa street for 
a manufacturing plant. This is the same property that was bought 
some years ago by Mr. Booker for the Phenix Battery Manufactur- 
ing Company. The National company will at once take possession 
and begin work which will be on a large scale. It will manu- 
facture oil burners, gas machines, carbides, etc. It is the inten- 
tion of the company to have one of the largest and best equipped 
factories in the West, and under the active management of Colonel 
Booker a pronounced success is undoubtedly assured. 


THE WESTINGHOUSE TRACTION BRAKE COMPANY re- 
ports the following sales of street-car air-brake equipments. All 
of these equipments are provided with motor-driven compressors. 
five equipments to Evansville & Princeton ‘traction Company, seven 
equipments to Wooster & Southbridge Street Railway Company, 
eight equipments to Concord & Manchester Street Railway Com- 
pany, twelve equipments to Concord Street Railway Company, one 
equipment to Holland Palace Car Company for use on electric 
sleeper. The Westinghouse Traction Brake Company has also re- 
cently equipped a number of cars with its magnetic brake and car- 
heating apparatus. The following is a list of some of the roads to 
whom this apparatus has been sold: Pennsylvania & Mahoning 
Valley Railway Company, of New Castle, Pa., equipments for six- 
teen cars; Morgantown Electric and Traction Company, equipments 
for twelve cars; Washington & Canonsburg Railway Company, 
Washington, Pa., equipments for fifteen cars; Altoona & Logan 
Valley Electric Railway Company, equipments for eight cars. 


THE HELENA LIGHT AND TRACTION COMPANY is build- 
ing a new power-house at Helena, Mon., which will be equipped 
with Westinghouse apparatus throughout, a portion of which has 
recently been ordered from the Westinghouse Electric and Manu- 
facturing Company, the remainder having been in use for some 
time. The electrical equipment consists of two geventy-five-kilo- 
watt, direct-current generators, each to be direct coupled to a 100- 
horse-power, type C induction motor; two 15-horse-power motor- 
generator sets; nine 10,000-volt transformers—six of 150 kilo- 
watts and three of 125 kilowatts capacity; also two 175-kilowatt 
rotaries. Three 150-kilowatt and three 125-kilowatt transformers 
will be equipped with a face-plate for obtaining different yoltages 
from the transformers, this dial being connected to the low-tension 
circuit in such a manner as to give variation of voltage between 
2,400 and 2,050. Seventeen low-tension leads are brought out from 
the secondary winding, one lead directly connected into the line 
and another lead connected to the spark-gap, the remaining fif- 
teen connected to the regulator face-plate outside of the trans- 
former case. This allows the purchaser to secure proper voltage 
regulation for extreme variation in load without changing the 
voltage at the Missouri River Company’s. station, (fourteen, miles 
distant. 
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THÉ MIDSUMMER NUMBER. 

There probably never was a summer 
time in the history of the comparatively 
new electrical industry in which com- 
mercial work continued sa actively as 
during 1903. In many branches it has 
kept ahead of possible supply and, not- 
withstanding numerous delays due to 
strikes and lack of raw material, the gen- 
eral development is evident in all di- 
rections. Advance orders and proposed 


installations for the fall are to be noted 


already, and it is believed that the 


nsual autumn activity will be fullv one 
month ahead of former seasons. The 
electrical industry is enjoying an un- 
doubted hoom in nearly every one of its 
numerous branches. 
Manufacturers are eagerly 
good opportunities to exploit 
products, and modifications of 
developments of new apparatus. 
sulting and constructing engineer, the 
professor and the student are preparing 
for the opening of a new campaign with 
every faculty alert and with ambitions 
keved to do even greater things if this be 
possible. Contemporaneous with this con- 
dition is the present issue, the Midsummer 
Number, of the ELECTRICAL REVIEW. 
This issue will reach an extensive terri- 
tory, both at home and abroad, where its 
diversified contents will be read with ap- 
preciation, as reflecting the influence of 
modern views in working up to future 


grasping 
standard 
old and 
The con- 


events. 


THE INTERNATIONAL ELECTRICAL 
CONGRESS. 


We are impressed by the plan and 
scope of the International Electrical Con- 
gress which will convene in St. Louis in 
September, 1904. A plan which contem- 
plates an organization embracing the 
active working participation of all of our 
national electrical associations and an 
ofticial co-operative representation by the 
national electrical societies of all the great 
nations which have accepted the invita- 
tion of the United States to participate 
in the Louisiana Purchase Exposition, is 
a plan that should have the united sup- 
port of every electrical interest. It marks 
a movement along right lines, and better 
still the committee of organization that 
hae conceived the plan is made up of men 
whom we know in the perspective of their 
achievements. 

In spite, then, of the broad scope of 
the Electrical Congress of 1904, we be- 
lieve it will have great success and mark 
a distinct step in our progress. 

Professor Elihu Thomson, the presi- 
dent, has long ago won the esteem of his 
countrymen and the admiration of the 
whole electrical fraternity. 

Mr. Arnold, the chairman of the execu- 
tive committee and the newly elected 
president of the American Institute of 
Electrical Engineers, is a type of the well- 
balanced American electrical engineer of 
the younger generation ; a type that is at- 
tracting attention the world over. It is 
excellent that he should be in an authori- 
tative position at this international gath- 
ering. 

As we look back and review the work 
of the previous electrical congresses, we 
find that they have left a strong impress 
upon the electrical activities of the world. 
The coming electrical congress can be of 
greater benefit than any of these, as the 
topies which are now open for the con- 
sideration of the chamber of official dele- 
gates of the countries to be represented 


169 


have greatly broadened. Our electrotech- 
nical nomenclature needs to be rounded 
out to the extent of fully meeting the de- 
mands of our work in the university, in 
the research laboratory and in the prac- 
tical field. International standards of 
electromotive force, current and illumina- 
tion should receive deliberate attention, 
be revised and, if possible, recommended 


for international adoption. 
More than this, can not this electrical 


congress make the record of bringing 
about, if not the realization, at least the 
initiation of an international code for the 
standardization of clectrical apparatus 


and appliances ? 


ee -M 


THE PROBABILITIES OF WIRELESS 
TELEPHONY. 


The unceasing interest in methods of 
communication without wires must in- 
clude what is being currently done in 
“wireless telephony.” Of the many sys- 
tems that have come up, that of Ruhmer, 
with his extension of the old photophone 


of Professor Bell, has reached the great- 


egt success to date. In his hands, the 


Teutonic capacity for taking infinite pains 
has resulted, as it often does in experi- 
mental work, in reaching kilometres with 
a very dependable apparatus, where the 
best American results known, using & 
burnt cork receiver and a parabolic re- 
fector for arc light or sunlight, have only 
reached furlongs. It only needs a fur- 
ther degree of perfection to make Ruh- 
mer’s apparatus of immense value in mili- 
tary and naval signaling; unless, indeed, 
conservatism should step in in defence of 
the time-honored signal flag and wig-wag 
systems, Just as “Morse” has held its own 
in railway train despatehing in spite of the 
thoroughly demonstrable superiority of 
the telephone. Such use need take no ac- 
count of any inferiority for general usc 
to the present telephone employing a wire 
line; there is no reason why the wireless 
system should not find for itself quite as 


v 


Ifu 


many special uses, all independent of a 
“central office,” as space telegraphy itself 
Is finding to-day. 


High-Frequency Wave Telephony Difficult. 


Coming now to the methods employing 
high-frequency electric waves, we find our- 
selves at once upon ground where, at this 
writing, angels and stock companies may 


well fear to tread. To any one who has 
ever worked in the more understandable 
and positive field of space telegraphy, 
wherein the verv necessity for making 
_ new precedents and special instruments 
hearing no relation to old telegraph meth- 
ods has itself facilitated experimental de- 
velopment, the necessity of adapting exist- 
ing telephone instruments to the handling 
of frequencies comparatively very high, 
even at their lowest obtainable rate of 
Vibration, presents formidable difficulties 
Involving, in the last analysis, not mere 
improvement in present apparatus but 
the employment of entirely new methods 
of working that will probably bear little 
resemblance to present-day telephone com- 


munication, 


Problems to Be Solved. 

Another point is that a pair of tele- 
phones working over a wire line of any 
length comprises a singularly inefficient 
example of “power transmission ;” it is 
only the classic sensitiveness of the tele- 
phone receiver that makes coinmunication 
that 


electme waves distributed from a sending 


practicable. = Now, remembering 
antenna proceed in all directions, normal 
to the antenna, inventors in this field 
would do well to figure for themselves, in 
advance of any great expenditure of 
brains or money, the enormous losses that 
must take place before a receiving station 
can ‘be reached. A practical method of 
superposing the slow vibrations of articus 
late specch upon the more rapid Hertzian 
vibrations. in a sufficiently powerful send- 
ing apparatus, together with a sensitive 
and dependable detector possessing the 
property of complete and instantaneous 
auto-decoherence, will go a long way 
toward a success comparable or even per- 
haps surpassing the present limits of space 


telegraphy. 
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TRACING ALTERNATING-CURRENT 
WAVES. 


The electromotive force generated in an 
alternating-current apparatus is, of course, 
an alternating one. That is to say, an 
alternating current flows, according to the 
usual method of describing this phe- 
nomenon, first in one direction and then 
in the other, through the conducting 
wire. This alternating current, then, 
varies in intensity from instant to instant 
and it becomes desirable to learn just in 


what way this variation is taking place. 


Methods of Tracing Waves. 


There are two gereral methods of 
tracing the form of an alternating-cur- 
rent wave. The first method to be used 
is due to Joubert. This has been modified 
and improved in a number of ways by 
various experimenters, In principle, it 
consists in determining the difference of 
potential existing at some particular in- 
stant. If this is done for a sufficient num- 
ber of points sulliciently close together in 
time, the values may be plotted in the 
form of a curve, and in this way the gen- 
eral character of the wave is shown. In 
the second method an apparatus is used, 
Which is so delicate that it will follow 
accurately all variations in the current 
Howing through a small magnetizing coil. 
The motion of the apparatus being used 
to produce a permanent record of the 
current Variations. 
The Contact Method. s 

In the first method some form of con- 
tact maker is used. A contact maker is 
merely a device, which, for a very brief 
Instant, closes an electrical circuit, and 
the closing of this contact is made to 
produce a reading by means of suitable 
apparatus, which is proportional to the 
difference of potential existing in the cir- 
ln Jou- 


berts method, the closing of the circuit 


euit at the instant it is closed. 


by the contact maker is made to charge 
a condenser, which is then discharged 
through a ballistic galvanometer, the 
throw of the galvanometer being propor- 
tional to the electromotive force at the 
instant of closing the circuit. The first 
contact makers wore very crude, but later 
experimenters brought this apparatus to 


a high degree of perfection. 
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Modifications of the Contact Method. 

Tha ballistic galvanometer is tedious 
aud unsatisfactory for work of this kind, 
but it may be replaced by a suitable di- 
rect-reading dead-beat instrument. A 
pretty modification of this method con- 
sists in adapting to it the principle of the 
In this method the in- 
electromotive 


potentiometer. 
stantaneous alternating 
force is balanced by a direct but variable 
electromotive force, which is easily meas- 
ured. The point of balance may be de 
termined by connecting in series in the 
circuit, which is made and broken by the 
contact maker, the variable direct electro- 
motive force and a telephone receiver in 
series with the electromotive force to be 
studied. When the direct electromotive 
force is equal but in opposition to the in- 
stantaneous electromotive 
force at that instant when the circuit i» 


closed, no current will flow through the 


alternating 


circuit and the telephone receiver will be 
silent. A slight change in either the alter- 
nating or the direct motive forces wil! 
send a current through the circuit and 
will produce a click in the telephone re- 
ceiver every time the circuit is closed by 
the contact maker. Of course, if desir- 
able, a telephone receiver may be re 
placed by any sensitive connecting in- 
strument. 


The Oscillograph Method. 

In the second method of tracing alter- 
nating-current waves an apparatus is 
used which has so little inertia that it I 
able to follow every variation in the eur- 
rent passing through its magnetizing coil. 
In the carly types of the apparatus, the 
so-called oscillograph, a very small necdle 
delicately suspended and carrying a tiny 
mirror is hung in the field, set up by a 
A strong beam of light is 
and reflected 


small coil. 
thrown upon the mirror 
from that to a sensitive photographie film. 
The needle follows every variation of cur- 
rent sent through the coil, so that if the 
sensitive paper be moved quickly but at 
the uniform rate across the line where 
the beam of light from the. vibrating 
mirror plays, a trace will be left upon the 
film, which shows the variations in the 
current Howing through the coil. In this 


type of apparatus the great difficulty 13 
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to obtain a neee sa small that its inertia 
and its own period of vibratrem will not 
distort the form of the wave to be traceg. 
This difficulty, however, has been prettily 
overcome recently by Professor Harris J. 
Ryan. The cathode rays thrown out from 
an exhausted tube when electrical oscilla- 
tions are set up in it are deflected by a 
magnetic field. These rays are, of course, 
without inertia. By passing a ray through 
the magnetic field set up by the wave to 
be traced, the ray will vibrate through a 
path, its deflection at any instant being 
proportional to the intensity of the cur- 


rent in the coil. This gives an inertialess 


lever, which may be used to produce a 
permanent record of the form of the wave. 
The ray from this tube is allowed to im- 
pinge on a sensitive film if a record is de- 
sired, or upon a screen of some material 
which will respond to the excitation of 
the ray and become luminous when a 
visual image is suflicient. In the first case, 
since the photographic action of tubes 
which as yet have been used is small, an 
exposure lasting a few minutes is neces- 


sary. This. of course, gives a somewhat 


broader record than would be secured were 
there but one or two cycles recorded. How- 
ever, it is a question whether the average 
curve secured when conditions are fairly 
constant is not as valuable as a record of 
a single cycle, which shows merely the 
conditions existing at the moment when 
that record was taken and not the average 
behavior of the circuit. 


Value of Cathode-Ray Indicator. 
The apparatus developed by Professor 


Ryan is suitable as well for commercial 


MODERN VIEWS ON MATTER—THE 
REALIZATION OF A DREAM.’ 


— Mm 


BY SIR WILLIAM CROOKES. 


Concluded.) 

Many lines of argument and research 
tending toward the same point give trust- 
worthy data by which to calculate the 
masses and velocities of these different 


I must deal with big figures, 


particles. 
and are 


Imt big and little are relative, 
only of importance in relation to the lim- 
itations of our senses. L will take as the 
standard the atom of hydrogen gas—the 
smallest material body hitherto recognized. 


poun 


<. a 


1 An address delivered before the congress of Applied 
Chemistry at Berlin, Juve 5. 19038. 
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use as for laboratory experimentation, and 
its adaptability to high-frequency phc- 
nomena should make it of invaluable as- 
sistance tm the study of telephone appa- 
ratus and the phemewena occurring dur- 
ing commutation in direceeurrent ma- 
chinery, as we have here in general a fre- 
quency high compared to that of com- 
mercial alternating currents. The indi- 
cator itself is of such a nature that it 
can be used effectively even under com- 
mercial conditions, as it does not require 
the great refinements of location and pro- 
tætion to be found only in research 
laboratories. There seems to be no doubt 
that this instrument will find a most use- 
ful application in the study of electrical 
phenomena. 

Tracing Current Waves. 

When an electromotive-force wave is to 
be traced this electromotive force is gen- 
erally used to cause a small current to 
flow through a cireuit containing a high 
resistance, and the wave-form of this 
small current is traced and taken to be 
the same as that of the electromotive force. 
If a current wave is to be traced this is 
most conveniently done by sending the 
current through a simple resistance and 
the varving difference of potential across 
this resistance is traced, the curve being 
taken as similar to that of the current 


Wave. 


— — 


GROUNDED AND UNGROUNDED TRANS- 
MISSION CIRCUITS. 

The paper presented by Mr. J. N. Peck 

at a recent mecting of the American [n- 


stitute oof | Electrical Engineers on 


“(Grounded Transmission Circuits,” should 


The mass of an electron is 1/700th of an 
atom of hydrogen, or 3 x 10°” grammes, 
according to J. J. Thomson, and its ve- 
locity is 2 x 10° centimetres per second, 
or two-thirds that of light. The kinetic 
milligramme is 10! ergs, 


energy per 
Becquerel has 


about 3,500,000 foot-tons. 
‘alculated that one square centimetre of 
radioactive surface would radiate into 
space one gramme of matter in 1,000,- 
000,000 years. 

© The positively electrified masses or 
ions are enormously great in comparison 
with the size of the electron. Sir Oliver 
Lodge illustrates it thus: If we imagine 
an ordinary sized church to be an atom 
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be of great value to engineers engaged in 
transmission work. Mr. Peck discusses the 
effect of grounding the line with various 
systems of transmission, showing where 
danger may arise and when this practice 
brings additional protection. The system 
offering the greatest number of ways of 
combining apparatus is the three-phase 
syst, and it also happens that this is 
the one mest generally used for power 
transmission for long distances at high 
voltages. In Mr. Peck’s paper the effects 
of grounding the neutral with the various 
grouping of transformers are clearly 
shown, and the cases when danger may 
arise due to an accidental grounding or 
short-circuiting are pointed out. 

Subject One of Real Importance. 

During the discussion of this paper, 
several engineers who have had much ex- 
perience with high-tension circuits took 
occasion to emphasize the fact that the 
possible dangers introduced by grounding 
pointed out by Mr. Peck were not imagi- 
nary, but were very real—a fact which 
shows that the paper deserves the study 
and attention of those interested in work 
of this character. 

Danger to the Telephone Line. 

Mr. Peck also points out the danger 
to the telephone system introduced by 
grounding any part of the line, a dan- 
ger which is entirely distinct from that 
Which may threaten transformers. The 
telephone system is to-day an essential 
part of every transmission line, and any 
construction which may jeopardize this 
should receive careful consideration be- 


fore being adopted. 


of hydrogen, the electrons constituting it 
will be represented by about 700 grains 
of sand, each the size of an ordinary full- 
stop (350 positive and 350 negative) 
dashing in all directions inside, or, ac- 
cording to Lord Kelvin, rotating with in- 
conceivable velocity. Put in another way, 
the sun’s diameter is about 1,500,000 
kilometres, and that of the smallest plane- 
toid about twenty-four kilometres. If an 
atom of hydrogen be magnified to the size 
of the sun, an electron will be about two- 
thirds the diameter of the planetoid. 
The extreme minuteness and sparse- 
ness of the electrons in the atom account 
for their penetration. While the more 
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massive ions are stopped by intercollisions 
in passing among atoms, so that thev are 
almost completely arrested by the thinnest 
sheet of matter, electrons will pass almost 
unobstructed through ordinary opaque 
bodies. 

The action of these emanations on phos- 
phorescent sercens is different. The elec- 
trons strongly affect a screen of barium 
platinocvanide, but only slightly one of 
Sidot’s zine sulphide. On the other hand, 
the heavy, massive, non-deflectable posi- 
tive ions affect the zine sulphide screen 
strongly, and the barium platinocyanide 
screen in a much less degree. 

Both Ræntgen rays and electrons act 
on a photographic plate and produce 
images of metal and other substances en- 
closed in wood and leather, and throw 
shadows of bodies on a barium platino- 
cyanide screen. Electrons are much less 
penetrating than Roentgen rays, and will 
not, for instance, show easily the bones of 
the hand. A photograph of a closed case 
of instruments is taken by radium emana- 
tions in three days, and by Reentgen rays 
in three minutes. The resemblance be- 
tween the two pictures is slight, and the 
differences great. 

The power with which radium emana- 
tions are endowed of discharging electri- 
fied bodies is due to the ionization of the 
cas through which they pass. This can 
be effected in many other ways; thus, 
ionization is communicated to gases 
faintly by the splashing water, by flames 
and red-hot bodies, by ultra-violet light 
falling on negatively electrified metals, 
and strongly by the passage of Rcentgen 
rays. 

According to Sir Oliver Lodge’s elec- 
tronic theory of matter, a chemical atom 
or ion has a few extra negative electrons 
in addition to the ordinary neutral atom, 
and if these negative electrons are re- 
moved it thereby becomes positively 
charged. The free electron portion of the 
atom is small in comparison with) the 
main bulk, in the proportion in hydrogen 
of about 1 to 700. The negative charge 
consists of super-added or unbalanced 
electrons—one, two, three, etc., accord- 
ing to the chemical valency of the body— 
whereas the main bulk of the atom con- 
sists of paired groups, equal positive and 
negative. As soon as the excess electrons 
are removed, the rest of the atom, or ion, 
acts as a massive positively charged body, 
hanging tightly together. In a high 
vacuum the induction spark tears the com- 
ponents of a rarefied gas apart; the posi- 
tively charged ions, having great compara- 
tive density, are soon slowed down by col- 
lisions, while the electrons are driven from 
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the negative pole with an enormous ve- 
locity depending on the initial electro- 
motive force and the pressure of gas in- 
side the tube, but approaching, at the 
highest exhaustions, half that of light. 

It is recognized that.electrons have the 
one property which has been regarded as 
inseparable from matter—nay; almost 
impossible to separate from our conception 
of matter—I mean inertia. Now, in that 
remarkable paper of J. J. Thomson’s pub- 
lished in 1881, he developed the idea of 
electric inertia (self-induction) as a 
reality due to a moving charge. The elec- 
tron therefore appears only as an apparent 
mass by reason of its electro-dynamic 
properties, and if we consider all forms 
of matter to be merely congeries of elec- 
trons, the inertia of matter would be ex- 
plained without any materia] basis. On 
this view the electron would be the “pro- 
tyle” of 1886, whose different groupings 
cause the genesis of the elements. 

There is one more property of the 
emanations of radium to bring before 
your notice. I have shown that the elec- 
trons produce phosphorescence of a sensi- 
tive screen of barium platinocyanide, and 
the positive ions of radium produce phos- 
phorescence of a screen of zinc blende. 

If a few minute grains of radium salt 
fall on the zine sulphide screen the sur- 
face is immediately dotted with brilliant 
specks of green light. In a dark room, 
under a microscope with a two-third-inch 
objective, each luminous spot shows a dull 
centre surrounded by a diffused luminous 
halo. Outside the halo the dark surface 
of the screen scintillates with sparks of 
light. No two flashes succeed on the same 
spot, but are scattered over the surface, 
coming and going instantaneously, no 
movement of translation being seen. 

If a solid piece of a radium salt is 
brought near the sereen, and the surface 
examined with a pocket lens magnifying 
about twenty diameters, scintillating spots 
are sparsely seattered over the surface. 
Bringing the radium nearer the screen 
the scintillations become more numerous 
and brighter, until when close together 
the flashes follow so quickly that the sur- 
face looks like a turbulent luminous sea. 
When the scintillating points are few there 
is no visible residual phosphorescence, and 
the successive sparks appear “atoms of 
intensest light,” like stars on a black sky. 
What to the naked eye seems like a uni- 
form “milky way,” under the lens becomes 
a multitude of steller points, flashing 
over the whole surface. 

In a vacuum the scintillations are as 
bright as in air, and being due to inter- 
atomie motion they are not affected by 
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extremes of low temperature; in liquid 
hydrogen they are as brilliant as at the 
ordinary temperature. 

A convenient way to show these scintil- 
lations is to fit the blende screen at the 
end of a brass tube with a speck of radi- 
um salt in front about a millimetre off, 
and to have a lens at the other end. I pro- 
pose to call this little instrument the 
“spinthariscope,” from the Greek word 
oxavapic, & scintillation. 

It is probable that in these phenomena 
we actually witness the bombardment of 
the screen by the positive ions hurled off 
by radium with a velocity of the order 
of that of light. Each particle is ren- 
dered apparent only by the enormous ex- 
tent of lateral disturbance produced by 
its impact on the sensitive surface, Just 
as individual drops of rain falling ona still 
pool are not seen as such, but by reason 
of the splash they make on impact, and 
the ripples and waves they produce in 
ever-widening circles. 

Indulging in a “scientific use of the 
imagination,” and pushing the hypothesis 
of the electronic constitution of matter to 
what I consider its logical limit, we may 
be, in fact, witnessing a spontaneous dis- 
sociation of radium—and we begin to 
doubt the permanent stability of matter. 
The chemical atom may be actually suffer- 
ing a katabolic transformation ; but at so 
slow a rate that supposing a million atoms 
fly off every second, it would take a cen- 
tury for weight to diminish by one milli- 
gramme. 

It must never be forgotten that theories 
are only useful so long as they admit 
of the harmonious correlation of facts into 
a reasonable system. Directly a fact re- 
fuses to be pigeon-holed and will not be 
explained on theoretic grounds, the theory 
must go, or it must be revised to admit 
the new fact. The nineteenth century saw 
the birth of new views of atoms, elec- 
tricitv and ether. Our views to-day of the 
constitution of matter may appear satis- 
factory to us, but how will it be at the 
close of the twentieth century? Are we 
not incessantly learning the lesson that 
our researches have only a provisional 
value? A hundred years hence shall we 
acquiesce in the resolution of the ma- 
terial universe into a swarm of rushing 
electrons ? a 

This fatal quality of atomic dissociation 
appears to be universal and operates when- 
ever we brush a piece of glass with silk : 
it works in the sunshine and rain-drops, 
and in the lightnings and flame; it pre 
vails in the waterfall and the stormy 5€4- 
And although the whole range of human 
experience is all too short to afford a 
parallax whereby the date of the extinc- 
tion of matter can be calculated, protyle, 
the “formless mist,” once again may Tegn 
supreme, and the hour hand of eternity 
will have completedd one revolution, 
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The Use of Electric Power in Plowing. 


a 


Some New Applications of Electricity to Cultivating 


NIMAL and steam power no longer 
suffice for agriculture. There is 


a need for an agent assuring more 
rapid working and greater cconomy and 
efficiency, a need which is supplied by 
electricity. The practical application of 
electricity to tilling has not come about 
without many trials and tests of various 
methods. The most simple system is that 
in which the plow is provided with wheels 
driven by a motor, but it was quickly 
found that this system was not free from 
serious objections. The first of these is 
the placing of heavy apparatus upon a 
plow which must travel over a field offer- 
ing great resistance. The second, and the 
principal objection to this method, is the 
difficulty of supplying power to the mo- 
tor, as the feeding cables must be dis- 
placed continually to follow the motion 
of the plow. 

These disadvantages are met also in an- 
other system, although in this they are 
not as serious. In this system the motor 
draws the plow across the field by means 
of a chain, Fig. 1, and not by driving the 
wheels of the carriage. The chain is 
stretched across the field, and is displaced 
little by little parallel to the furrows. The 
mechanical etliciency of these systems is 
not satisfactory, and a better arrangement 
has been sought. This has resulted in 
placing the motor on a carriage provided 
with a drum, on which is wound up the 
cable or chain which draws the plow. 
There are two varieties of this system— 
that having one motor and that having 
two. The first, Fig. 2, B. C. D.,—that 
with one motor—is the most economical, 
but it can work only in soft ground. In 
this system the motor carriage is placed 
on one side of the field, and draws the 
plow by means of a cable passing over a 
pulley which is anchored at the other side 
of the field. The other end of this cable 
is carried back to the motor carriage and 
wound upon a second drum which serves 
to move the plow in the opposite direction. 

In the second variety of this system, 
Fig. 2, A, two motor carriages are em- 
ployed. This system is more rapid than 
the one just described, and is capable of 
working difficult, compact earth. In this 
system the second motor carriage replaces 
the anchor of the first, and the plow is 
drawn across the field, first by one motor 
and then by the other. 

Having explained the differences be- 
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tween the methods, it will be well to ex- 
amine the details of application which 
have been made, and to note the intrinsic 
value of each system. In order to ap- 
preciate that value it will be necessary to 
examine carefully the results. Attention 
should also be paid to the time neces- 
sarv for operation, to the weight of earth 


Fiqa. 1.—ELEcTRIC PLOWING By MEANS 
OF CHAIN. 


cultivated, to the consumption of coal 
and loss of energy, the cost of operation, 
including that of coal, water, oil, at- 
tendance, repairs, interest on the capital 
and depreciation of the material. Figures 
can rarely be obtained on all these points, 
and therefore this article will cover the 
performance of each system without en- 
tering into a discussion of the compara- 
tive merits. 

One system developed in Chicago de- 
serves mention. An electric automobile 
was used to draw an ordinary plow, or 
any other apparatus. The second inven- 


Fie. 2.—Onge AND Two Moror Systems or 
ELECTRIC PLOWING. 


tion of that kind was the apparatus con- 
structed by M. P. Taillade, the engineer 
of Arts and Métiers. This plow or culti- 
vator consisted simply of an ordinary 
plow, on which was mounted an electric 
motor driving wheels. The motor oper- 
ated, in addition, a series of knives on 
an axle, which worked the earth. The ob- 
jections inherent with this type of appe- 
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ratus have been indicated above, and it 
will not be necessary to return to it. 

The house of Zimmermann, of Halle- 
sur-Saale, has owned a towing system for 
some time. The motor is mounted on the 
frame of the plow, and carries fixed to 
ite shaft a toothed drum, the teeth of 
which gear in the links of a chain. The 
latter is fixed at cach end of the field, 
Fig. 1, by anchors which can be disen- 
gaged by one man and moved for each 
furrow. The anchors are mounted on 
wheels, and are raised from ‘the ground 
by a lever, Their weight is thirty-five 
kilogrammes only. When the end of a 
furrow is reached the plow is raised, 
turned and restarted by the action of a 
switch which controls the current in the 
motor. This instrument is regulated by 
the apparatus for carrying the conductor. 
To feed the current to the motor there 
are two cables mounted on small carriages 
similar to those employed for irrigating 
pipes. The two cables are insulated, and 
wind and unwind on a drum placed on 
the plow. There are a number of models 
of this plow, differing in the number of 
Plowshares. The least expensive (7,500 
francs) has two shares. It is suitable par- 
ticularly for small work, and requires a 
current of 110 volts and sixty to eighty 
amperes. The furrows thus made are from 
twenty-five to twenty-eight centimetres 
deep, and sixty centimetres wide. This 
apparatus can also work the subsoil plows 
which follow the plow and penetrate to 
a depth of forty centimetres. In tests 
made in 1895, in a heavy, tough clay, the 
furrows had a total width of sixty centi- 
metres and a depth of twenty-four centi- 
metres. The dynamometer showed a pull 
of 600 to 700 kilogrammes, giving about 
forty-five kilogrammes per square deci- 
metre. The speed was at no time less 
than ninety metres per minute. The en- 
ergy consumed was eight horse-power, and 
the loss was four horse-power. 

For large work a model with four plows 
is most suitable. It requires more energy, 
but makes it possible to cultivate from 
four to five hectares to a depth of thirty- 
five centimetres in ten hours. The cost 
of the work is 25.65 francs per hectare 
cultivated, while it is 62.50 when oxen 
are used. The inconveniences due to the 
weight of the cable have been mentioned 
above. 

Turning now to apparatus of more in- 
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terest from the practical viewpoint, one 
of the best known in France has been de- 
veloped by M. Felix Prat. In his arrange- 
ment an electric motor drives, through 
gearing, two drums turning in opposite di- 
rections, one for taking the plow out and 
the other for returning it. Brakes regu- 
late the speed of the drums, and prevent 
the cable from unrolling without main- 
taining a certain tension. The system, 
while interesting, has not given entirely 
satisfactory results. 

Another model of the electric plow 
operated from a drum has been developed 
by the house of Eckert. In this the drum 
is placed perpendicularly to the position 
it usually occupies, in order that the pul- 
ley which carries the cable from the upper 
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makes use of the rotation of the pulley 
during the period when the plow is re- 
turning toward the windlass to shift the 
anchor. When the cable passes over the 
pulley, without exerting much tension, the 
anchor is raised by means of a chain and 
the carriage displaced a certain distance 
automatically. Immediately the anchor 
sinks to the ground, and when the cable re- 
verses the increased pull on the latter 
forces the anchor into the ground. The 
Brutschke apparatus has been used at 
Grotz-Behnitz and at Sillium, Germany. 

The house of A. Borsig, Berlin, builds 
a type of plowing apparatus which is 
worth examination. The motor is fed by 
movable connections branched from fixed 
conductors. A conductor 300 metres long 
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moving toward the motor, the slack side 
of the traction cable drives a gear which 
lifts the anchors and moves the anchor 
carriage into the position necessary for 
the following furrow. 

The towing system due to Colonel 
Brussiere has been used at Cureyras, in 
Algeria. An advantage of this system is 
that the towing cables are wound only to 
the depth of one layer, which causes legs 
wear ; but this advantage is at the expense 
of a weight of 20,000 kilogrammes. 

La Société Helios, of Cologne, also 
builds electric plows equipped both with 
one motor and an anchoring carriage or 
with two motors. The one-motor system 
includes a motor carriage and an anchor- 
ing carriage. It is interesting to remark 
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to the lower part of the windlass may be 
done away with. 

The windlass plows considered up to 
this point are single-acting. Those due 
to Herr Brutechke, of Berlin, Fig. 3, are 
double-acting—that is to say, they work 
going and returning. The great difficulty. 
in this system is that the cable for going, 
as well as that for returning, is subjected 
to the same pull. For this reason it is 
necessary that the return pulley be solidly 
fixed, while, on the other hand, for quick 
working it should be relatively movable. 
This pulley is placed on a four-wheeled 
carriage, the wheels of which are furnished 
with a cutting flange for the purpose of 
increasing the lateral thrust on the 
ground. To this carriage is attached a 
sort of prong anchor which penetrates 
deeply into the ground. Herr Brutschke 


and a cable of the same length enable the 
machine to cultivate 300 hectares. ‘The 
apparatus includes a controlling car- 
riage, an anchor carriage and a plow 
which travels between the two carriages, 
turning five furrows at a time. The con- 
trolling carriage is provided with an al- 
ternating-current motor of forty horse- 
power, switches, interrupters and gearing 
which enables the motor to shift the car- 
riage. The anchoring carriage carries an 
anchor and a drum about which is coiled 
the drawing cable. This carriage has a 
grooved pulley, over which passes the trac- 
tion cable. This pulley is mounted on 
a guide and connected to the anchors by 
a chain. There are four anchors sus- 
pended from a small windlass which al- 
lows them to be raised completely for 
shifting the carriage. When the plow is 


that electrical tillage began with the use 
of two motors. Thus, the first tests— 
those of Chrétien and Félix, at Sermaize, 
in 1879—were made by this means. In 
spite of the defective construction of the 
apparatus employed the efficiency was 
fifty per cent. The power used was eight 
horse-power at the generator and four 
horse-power at the receivers. The plow 
traversed from fifty to seventy metres per 
minute, and worked twenty square metres 
with a width of furrow of twenty-seven 
and one-half centimetres, and a depth of 
twenty centimetres. 

Some years later, in 188 ; 
trailing system was again used in the 
Proforiano tests in Frioul, the estate of 
Comte Vittorio Asarta. Three hectares 
were cultivated in ten hours, making 6% 
furrows twenty-two, centimetres ( deep- 
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The plow traveled at the rate of seventy 
metres per minute. It was provided with 
three shares and cultivated a total width 
of ninety centimetres. 

In addition to the tilling the electricity 
is used to drive various mines and to light 
the farms and streets of the village. 

An interesting installation is that on 
the Diedrichshagen farm. As the fields 
are distant three and one-half kilometres 
from the farmhouse, it is necessary to use 
alternating currents for transmission. 
The overhead line is composed of three 
wires of four millimetres cross-section. 
The power transmitted is thirty-seven 
horse-power. ‘The voltage is 2,200, but 
this is transformed on the ground to 220. 
The work was done with two electrical 
windlasses and a metallic cable. The effi- 
ciency is about seventy-five per cent, each 
windlass representing a power of twenty- 
eight horse-power. The plow has four 
shares and makes 300 metres in six min- 
utes. The furrows have a total width of 
1.8 metres and a depth of thirty centi- 
metres. At the end of the furrow the 
plow is reversed in not more than 1.5 
minutes. In one hour the plow makes 
eight journeys and cultivates 4,350 square 
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unfortunately, not easily shifted about. 
The Forster apparatus is faulty, since 
the windlass is placed too high up. 
The Siemens & Halske apparatus makes 
use of a motor fed by an insulated 
cable which it unwinds from a drum. 
The motor drives the wheels of the wind- 
lass or the cable drum and shifts the car- 
riage. This has the advantage that with 
only three men—one at each windlass and 
one on the plow—the work can go on 
with speed and regularity, due to the 
fact that, without stopping, the man at 
the windlass can manipulate the plow or 
shift the windlass. The disadvantages of 
the system are the great weight of the 
apparatus (ten and one-half tons) and 
the deterioration of the cable, due to ir- 
regular winding and unwinding. 

The two motor models have the disad- 
vantage over those with one motor of 
being more costly and of requiring two 
windlasses and a double feeding system ; 
but the amount of work accomplished in 
the same time is considerably more. This 
expense is diminished by Forster's ar- 
rangement in Fig. 4, which eliminates 
half of the feeding system. The current in 
this arrangement is supplied by a copper 
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Fig. 5.—TRANSFORMER SUBSTATION AT CROTTORF, SUPPLYING POWER FOR ELECTRIC PLOWING. 


metres. The cost is only 0.09 mark per 
horse-power, making for thirty-seven 
horse-power, during ten hours, thirty- 
three marks. All expenses included, the 
saving realized is fifty per cent. 

The Dolberg apparatus makes use of 
a metallic cable and a windlass separated 
from the motor. It is placed on two large 
metal beams carrying the slide rails of 
the motor, and is driven from the motor 
by means of a belt. This apparatus is, 


cable carried on special poles. This is con- 
nected to one of the motors. From here 
the current is passed along the towing 
cable to the second motor, when it re- 
turns to the generator by a second feeder, 
requiring two feeding cables only in 
place of four. 

As we have seen above, these electric 
plows, though some are more perfect than 
others, all have the advantage of easy 
displacement, of regular and rapid opera- 
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tion, of easy setting up, and of operating 
at a great distance from the source of 
supply (Fig. 5), giving at the same time 
a mean efficiency of fifty per cent. 
Specialists are not in agreement on the 
cost of plowing in this way. ‘Thus, 
agriculturist Brutschke estimates that it 
is possible to cultivate four hectares in 
ten hours, with furrows thirtv-tive centi- 
metres deep, and using only ninety kilo- 


Fic. 4.—Forster’s Two-Conpuctor SYSTEM 
oF ELECTRIC PLOWING. 


watt-hours. The cost of the kilowatt- 
hour is given as 0.29 franc. At this rate, 
electrical tilling should cost, everything 
included, 25.89 franes per hectare. Mr. 
Ringelmann, a French agriculturist, ques- 
tions this figure, because the kilowatt- 
hour should tbe estimated, according to 
him, at 0.36 franc. This would increase 
the expense to 38.62 francs per hectare. 
If it is possible to cultivate sixty hectares 
per day, instead of four, the expense would 
be only 25.75 franes per hectare. 

Whatever the expense, it is certain that 
the saving effected is considerable, and 
that there are practical advantages in 
electrical tilling, particularly for large 
estates. 


—— c.—> 


State Laws Affecting Automobiles. 

The American Automobile Association 
has issued a most useful little book giving 
the text of the laws affecting automobiles 
in the state of New York, New Jersey, 
Pennsylvania, Connecticut, Massachusetts, 
Rhode Island, Vermont, Maine and Dela- 
ware. In addition to the text of the laws 
a valuable feature of the pamphlet is the 
digests of the various state laws. This 
makes it an easy matter to reach an under- 
standing of the purposes of the laws and 
the restrictions imposed by the different 
state authorities. The book is of con- 
venient size for carrying in the pocket, 
and every owner of an automobile should 
possess one, The American Automobile 
Association is distributing these books to 
the various club members of the associa- 
tion, as well as to individual members. 
It is proposed at a later date to issue a 
second pamphlet embracing the automobile 
laws of the western states. 
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THE CATHODE-RAY ALTERNATING-CUR- 
RENT WAVE INDICATOR. ' 


BY HARRIS J. RYAN. 


During the past three years I have 
had considerable experience in the use of 
the Braun type of cathode-ray tube to 


determine the character of rapidly 
changing electric currents. In this ex- 
perience I developed the following 
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——— 35" 
Fig. 1.—TuBE, SHow1NG PosiTION OF ONE 
PAIR OF COILS. 


method for using this form of tube as 
an alternating-current wave indicator. 
By means of the method this instrument 
fille much the same sort of a want in the 
detail study of many alternating-current 
phenomena as does the indicator in the 
study of the cyclic performance of steam 
in the steam engine. 

I have found the method so convenient 
and satisfactory in a large class of work 
compared with other and more usual 
methods that I am confident that many 
members of the Institute will find its 
employment often convenient and most 
useful in their own work. 

DESCRIPTION OF THE METHOD. 


The usual form of cathode-ray tube 
employed for indicating alternating cur- 
rents is shown in Fig. 1. The cathode 
and anode are connected to the negative 
and positive conductors respectively of 
a motor-driven Wimshurst electrostatic 
machine. A current) of about 0.0005 
ampere is set up in so doing and the 
cathode rays are driven forward through 
the tube, striking the glass diaphragm 
which is opaque to them. All of the 
rays are stopped at this diaphragm ex- 
cept those which pass through a small 
aperture at its centre. This pencil of 
rays continues until they strike the screen 
where they cause a brilliant spot of 
fluorescent light. The screen is of mica 
spread with white powder that power- 
fully fluoresces when struck by the 
cathode ray. 

Comparatively weak magnetic fields 
will cause large deflections to the ray. 
Thus if a continuous current be passed 
through the coils, c’ c”, mounted just 
beyond the diaphragm as shown in Fig. 1, 
of sufficient strength in regard to the 
number of turns in the coils so as to 
produce a magneto-motive force of about 

1A paper presented at the twentieth annual conven- 


tion of the American Institute of Electrical Engineers, 
Niagara Falls, N. Y., July 2, 1908. 
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fifty amperc-turns, the ray will be de- 
flected well to one side of the centre of 
the tube, causing a corresponding dis- 
placement of the spot of light on the 
screen to the point marked +. Such 
deflection is due to the magnetic field 
set up across the cathode ray by the cur- 
rent in the coils. When the current 
ceases the spot of light produced by the 
ray returns to its normal position at 0. 
If the current is set up in an opposite 
direction, the spot of light will shift on 
the screen to the point marked —. When 
an alternating current having the same 
maximum value is substituted for the con- 
tinuous current, the spot of light will 
vibrate between the + and — positions, 
and owing to the persistence of vision 
will appear as a band of light. 

By looking at the screen as seen re- 
flected from a revolving mirror, the spot 
of light actuated by an alternating cur- 
rent will trace a wave that will have the 


Fics. 2 AND 3.—SHOWING ARRANGEMENT OF 

CoiLs AND DIAGRAM OF CARD. 
same form as the wave of current which 
is passed through the coils due to the 
fact that the cathode ray has no ap- 
preciable inertia. Some investigators 
have revolved the mirror synchronously 
and thus obtained a stationary wave 
which is most satisfactory to look at and 
which may be readily photographed. The 
synchronous driving and satisfactory ad- 
justment of the revolving mirror involve 
expensive apparatus that is cumbersome 
and tedious in manipulation; to avoid 
the use of this apparatus I have devised 
the following method: 

Reference is here made to Figs. 2 and 
3. Two sets of coils are applied just 
beyond the diaphragm and mounted with 
their axes at right angles and in the same 
plane as shown in Fig. 2. The coils 
having the axis a b set up a horizontal 
field and which when established with 
alternating currents will produce the 
vertical motion of the spot of light pro- 
ducing a luminous band on the screen 
shown at a b in Fig. 3. Similarly, the 
coils having the axis c d produce the 
horizontal motion of the spot and the 
band c d. When the alternating currents 
are set up simultaneously through both 
sets of coil, the spot of light will be 
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subject to both motions tracing the card 
shown by the broken line. 

In order that definite results may be 
obtained, only one of the wave-forms of 
the two currents may be unknown; the 
other must be of known form. The most 
suitable known form is that of a true 
sine wave. To secure a true sine wave of 
current with ample accuracy for all 
practical purposes, I have employed the 
following arrangement of inductance and 
capacity. Referring to Fig. 4, AC are 
leads from an alternating source of un- 
known pressure wave-form supplying the 
current to an apparatus at M that is to 
be observed. The circuit through M 
leads through one set of coils mounted 
ut c, ¢, SO as to give a motion of the 
cathode ray that is proportional to the 
instantaneous values of the current 
through M. ‘The current that produces 
the standard sine wave motion of the 
cathode-ray tube passes through the coils 
c, ¢, with their axes at right angles and 
in the same plane of the axis of the coils 
c€ c. ‘this current is obtained from the 
source having an unknown pressure 
wave-form at a’ c. It passes from c 
through the single path L’ and the paths 
C and L” in multiple, and finally to the 
source at a’. ‘The coils c, c, are connected 
in the branch L”. L’ and L” are induc- 
tive reactions made by mounting coils on 
straight laminated iron cores. The 
ohmic resistances are made as low as is 
ordinarily convenient and possible com- 
pared with the corresponding values of 
the reactances. C is an ordinary paper 
condenser. ‘The reactances of C and L” 
ara adjusted so as to be approximately 
equal and, therefore, so that resonance is 
established to some extent due to the ex- 
citing current that is set up through I’. 
All who have made a study of the 
characteristic properties or behaviors of 
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Fic. 4.—ARRANGEMENT OF CIRCUITS FOR AN 
Arc CATHODE-RAY INDICATOR. 


the harmonic elements or component 1T- 
regularities in relation to inductance and 
capacity will note at a glance the power- 
ful action that this circuit will exert m 
expurgating the current that passes t 

branch L” A c e, of all irregularities 
causing it to have a simple aine wave 


form. 
(To be-concluded:) 
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GROUNDED AND UNGROUNDED TRANS- 
MISSION CIRCUITS.' 


-_, fa io! 


BY J. 8. PECK. 


The question. of grounding or not 
grounding the neutral and of the best 
method of connecting transformers is one 
of great importance, and it is the object 
of this paper to point out some of the 
conditions, both normal and abnormal, 
which arise with different systems of con- 
nections with and without grounded neu- 
tral. 

By the grounding of the neutral point 
of a transmission system it is sought: 

1. To limit the strain from line wires 
to ground. 

2. To limit the strain between high- 
tension and low-tension windings of the 
transformers, also between high-tension 
windings and iron core 

(‘cnsider first the case of a single-phase 
transformer ungrounded, with high-ten- 
sion and low-tension voltages taken for 
convenience as 10,000 and 1,000, respec- 
tively. There is evidently a maxi- 
mum strain of 10,000 volts from one 
high-tension line wire to the other. If 
the circuits are insulated and symmetrical 
there will be a strain of 5,000 volts from 
each line wire to ground, and from each 
extremity of the high-tension winding to 
the low-tension winding and to the iron 
core. 

If, however, the circuits are not sym- 
metrical, the full strain will not be equally 
divided, and if in an extreme case one 
high-tension wire is grounded there 
will be a strain of 10,000 volts 
from the other line wire to ground; 
similarly, if one extremity of the 
high-tension winding be connected to the 
low-tension winding or to the core, there 
will be a strain of 10,000 volts from the 
other extremity of the high-tension wind- 
ing to the low-tension winding or to the 
core. 

The actual strain between adjacent high- 
tension and low-tension windings is equal 
to the high-tension voltage plus or minus 
the low-tension voltage, depending upon 
the arrangement and connection of the 
coils; but as the low-tension voltage is 
usually a small percentage of that of the 
high-tension, it is customary to assume 
that the strain between windings is equal 
to that of the high-tension voltage alone. 

If the middle or neutral points of high- 
tension and low-tension windings are 
grounded, the iron core being also ground- 
ed, then as long as the circuits are in 
balance the voltage strains will be the 


1 Abstract of paper read at annual convention of the 
American Institute of Electrical Engineers, Niagara 
Falls, July 1, 1903. 
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same as with the windings ungrounded 
end balanced ; but in case of a ground on 
either high-tension or low-tension line, or 
in case of a connection between high-ten- 
sicn and low-tension windings, a portion 
of the windings will be short-circuited. 
This will, in general, blow fuses or cir- 
cuit-breakers, thus cutting the transform- 
er out of service; or the voltage of the 
system will be lowered to such an extent 
as to call attention to the trouble. 

Thus, on a single-phase transmission 
system, the grounding of the neutral point 
of primary and secondary windings will 
limit the strain from line to ground, and 
from either extremity of high-tension to 
low-tension and iron to approximately 
one-half the normal voltage of the system. 


If the neutral of only one winding is 


grounded, the strain from this winding 
to ground will be limited to approxi- 
mately one-half of its normal voltage, but 
the strain from the ungrounded winding 
to ground and to iron and to the ground- 
ed winding will not be thus limited. 

In considering other systems, the volt- 
age strains between primary and second- 
ary will not be mentioned, as these strains 
are easily calculated when the voltage on 
the transformers and the strain to ground 
is known. A short-circuit on a system 
will be assumed to cut out the trans- 
formers. 


TWO-PHASE, FOUR-WIRE SYSTEM. 


The two-phase, four-wire system is prac- 
tically a double single-phase system, and 
the conditions for grounded and un- 
groumled neutral will be the same as for 
single-phase. 

TWO-PIIASE, TIIREE-WIRE SYSTEM. 


The voltage across the two outside 
wires is 1.4 that between the middle and 
either outside wire. A ground on the 
middle wire will give a strain of 10,000 
volts between each outside wire and 
ground, while a ground upon an outside 
wire will give a strain of 10,000 volts 
from middle wire to ground, and of 14,- 
000 volts from the other outside wire to 
ground. 


The neutral point for this system may _ 


be obtained from the middle point of an 
auto-transformer connected across the 
transformer windings. In this case, a 
ground upon any line wire will cause a 
short-circuit on the transformers, thuy 
limiting the strain to ground to approxi- 
mately 0.7 normal line voltage. 

In general, the method of obtaining the 
neutral point by means of auto-trans- 
formers is not feasible on high-tension 
systems on account of the comparatively 
great cost of an auto-transformer wound 


1% 


for the high-tension voltage, and it will 


not be further considered in this dis- 
cussion. 
THREE-PHASE, DELTA SYSTEM. 


With this system the strain from 
any line wire to ground is, with 
the system in perfect balance, fiftv- 
eight per cent of the line voltage. In 
case of a ground on any line wire, the 
two remaining wires are raised to full 
line potential above the ground. 

With this connection one transformer 
may be cut out, leaving two connected in 
V, and the above conditions will not be 
changed. 

THREE-PHASE “V” SYSTEM. 


With transformers connected in V, the 
strains will be the same as when connected 
in delta. 

THREE-PHASE, “T” AND TWO-PHASE, 
THREE-PHASE SYSTEM. 


With either the T or two-phase-three- 
phase connection the voltage strains with 
ungrounded neutral are the same as for 
the delta system. The neutral point may, 
however, be obtained from the teaser wind- 
ing, in which case a ground upon any line 
wire will short-circuit portions of the 
windings. 

With the three-phase T and two-phase- 
three-phase connection the grounding of 
the neutral limits the voltage between line 
and ground to fifty-eight per cent of nor- 
mal. 

STAR SYSTEM. 

With transformers connected in star 
the conditions are very similar to those 
where two transformers are connected 
with primary windings in series and also 
the secondaries in series. 

The total line voltage will divide with 
approximate equality between the two 
transformers. Between line wires and 
ground there will exist the same strain 
as with a single transformer, having the 
same total voltage; but if one transformer 
be short-circuited, the full voltage will be 
concentrated upon the other transformer 
so that the internal voltage strains on this 
transformer will be doubled and its iron 
loss greatly increased, though the strain 
from line wires to ground may be the 
same as before. 

If the series connection between the two 
transformers be grounded, and a ground 
occur on either line wire, the transformer 
connected to this wire will be short-cir- 
cuited and the other transformer will take 
the full voltage of the circuit and the un- 
grounded wire will be raised to full line 
voltage above ground. 

Unless the leakage current of the trans- 
former working at double voltage is sufti- 


cient to open the circuit, the transformer 
may continue to operate indefinitely under 
the above conditions provided it does not 
break down, due to excessive heating or 
to the double voltage strains to which it 
is subjected. 

In the case of a star-connected group 
of transformers with the neutral point of 
the primary and of the secondary, and also 
that of the generator, grounded, no ex- 
cessive voltage can occur on any trans- 
former, and the strain from any line wire 
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to sixty degrees, which in turn changes 

the angular position in the delta from 

sixty degrees to 120 degrees. 
DELTA-TO-STAR SYSTEM. 

With this system it is impossible to ob- 
tain voltages higher than normal upon 
any transformer or between any two line 
wires. A short-circuit in one trans- 
former may, however, cut it out of the 
delta but leave the star-connection intact. 
Two of the transformers operate at nor- 
mal potential, with normal potential be- 


SECONDARY 


Fig. 1.—STAR-TO-STAR SYSTEM WITH GROUNDED NEUTRALS. 


to ground is limited to fifty-eight per 
cent of full line voltage, for a ground on 
any line or a short-circuit in any trans- 
former will short-circuit the generator. 

Fig. 1 shows the same system of con- 
nections but with the generator ground 
omitted. In this case a ground upon the 
primary or secondary line will short-cir- 
cuit one transformer of the group and the 
two remaining ones will be operated at 
seventy-three per cent above normal 
potential; also the strain between the un- 
grounded wires and the line will be that 
due to the full line voltage. 

Thus for a star-connected system the 
grounding of the neutral points is of no 
value in limiting the voltage strains on 
the system unless the neutral point of the 
generator be also grounded; in fact, the 
grounding of the transformers without 
the grounding of the generator increases 
the chance for trouble, since a ground 
upon any line wire increases by seventy- 
three per cent the voltage of two of the 
transformers. 

STAR-TO-DELTA SYSTEM. 


With a star-to-delta system no excess 
voltage can be obtained on any trans- 
former, and not more than full voltage 
strain to ground, provided the delta re- 
mains closed; but with the delta open at 
one point and a short-circuit on one 
transformer (Fig. 2), the voltage on the 
two remaining ones will be increased 
seventy-three per cent and across two 
sides of the delta there will be three times 
normal voltage. Thus, on a 10,000-volt 
circuit, 30,000 volts may be obtained in 
case a transformer is short-circuited and 
cut out of the delta. 

This excess voltage across the two sides 
of the delta is due to the fact that a short- 
circuit on the star changes the angular 
position of the voltages from 120 degrees 


tween two of the line wires, but with 

fifty-eight per cent of normal between the 

other wires. 

STAR-TO-DELTA, RAISING. DELTA-TO-STAR, 
LOWERING. 


In Fig. 3 is shown a transmission sys- 
tem with raising transformers connected 
star-to-delta, and lowering transformers 
neutral 


connected  delta-to-star. The 
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subjected to three times normal voltage 
would take so large a leakage current as 
to blow fuses. 

With this system of connection, ground- 
ing the neutral point of the star without 
a ground upon the neutral point of the 
generator is of no use in preventing un- 
equal and excessive strains on the trans- 
formers and from line wires to ground. 
Should the delta on the raising trans- 
formers be kept closed, it is obvious that 
a short-circuit on any raising transformer 
would short-circuit the generator, but the 
above condition is one which might very 
possibly occur where switches or fuses are 
placed inside the delta. 
DELTA-TO-STAR, RAISING. 

LOWERING. 

Fig. 4 shows approximately the volt- 
ages and phase angles obtained when one 
raising transformer is short-circuited 
and cut out of the delta, but with the 
star-connection intact. The voltages ob- 
tained on the lowering delta will be ap- 
proximately those shown. It will be noted 
that this delta has been twisted far out 
of its normal form, though the voltage 
on no transformer has been raised above 


STAR-TO-DELTA, 


FIG. 2.—STar-TO-DELTA SYSTEM WITH GROUNDED NEUTRAL AND SHORT-CIKCUIT 
ON ONE TRANSFORMER. 


points of the low-tension windings of both 
raising and lowering transformers are 
grounded, and there is a ground on one 
low-tension lead which short-circuits one 
transformer. The high-tension side of 
this transformer is cut out of the delta. 
The voltage across the other transformer 
is increased seventy-three per cent, and 
the phase relation changed from 120 de- 
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Fig. 8.—Star-1o-DELTA, RAISING. 


grees to sixty degrees, the voltages being 


as shown in Fig. 2. On the lowering 
delta, three times normal voltage is im- 


pressed on one transformer and seventy- 
three per cent above normal voltage on 
the other two. 
across the star on the lowering trans- 
formers are readily understood from the 
figure. 


The voltages obtainable 


It will be noted that across one 


phase there is normal voltage and across 
the other two phases 2.7 times normal 
voltage. It is probable that a transformer 


normal and on the lowering transformer 
all voltages are below normal. 

Fig. 5 shows the same connection but 
with one transformer short-circuited and 
cut out of the delta. The voltage across 
one of the remaining transformers 18 M- 
creased seventy-three per cent, while that 
across the other remains normal. The 
voltage across the open side of the second- 


DELTA-TO-STAR, LOWERING, GROUNDED NEUTRALS. 


ary delta is increased 165 per cent above 
normal; that on one, seventy-three per 
cent above normal and on the other it 18 
normal. 

If the neutral points of raising and 
lowering transformers are grounded the 


abnormal conditions shown in Figs. 4 and 


5 can not be obtained, for in this case, 
with the lowering delta closed, as 10 Fig. 


4, the fuses will be blown when a lower- 


ing transformer is short-circuited ; and 


with the delta open, asshown in Fig. 5, 
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a short-circuit in the lowering trans- 
former will short-circuit the generator. 

It is obvious that a large number of 
combinations of raising and lowering 
transformers in addition to those given 
above may be obtained. 

Resonance — The abnormal voltages 
given above are those which are obtained 
from the generator pressure through di- 
rect transformation. Mr. Blackwell, in 
his paper, “Star or Delta-Connection of 
Transformers,” has called attention to 
another cause which may produce abnor- 
mal voltages, t. e., resonance. This is par- 
ticularly liable to occur when a high in- 
ductance, such as the winding of an idle 
transformer, is in series with a large ca- 
pacity, such as that of a transmission line. 

In addition to the combinations given 
above there are the two-phase-three-phase, 
three-phase V and three-phase T-connec- 
tions which may be used at either the 
raising or lowering ends. When used for 
raising transformers, these combinations 
will deliver their proper voltages to the 
line provided the proper voltages are im- 
pressed on their primary terminals, as it 
is impossible by short-circuiting one 
transformer to raise the voltage of the 
other. 

When used as lowering transformers 
these combinations will supply to the sec- 
ondary circuits, voltages of proper 
amount and bearing the proper phase re- 
lation to each other, provided the voltages 
impressed on the primary side are of 
proper amount and proper phase relation 
to each other. If, however, the voltages 
applied to the primary are distorted then 
the voltages delivered by the secondaries 
will be correspondingly distorted. 

Grounded Neutrals—It will be noted 
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mally low resistance to ground, parallel 
the transmission circuit, the current will 
flow along these wires, often with disas- 
trous results to the circuits. 

Two cases of trouble are particularly 
liable to give these conditions: 

1. Where the neutral points of the 
high-tension windings of raising and low- 
ering transformers are grounded, the 
opening of one or two of the three trans- 
mission wires will cause currents to flow 
through the ground. 

2. A high-resistance ground on a trans- 
mission wire will partially short-circuit 
a transformer and cause current to flow 
through the ground to the neutral. 
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Fic. 4.—DELTA-TO-STAR, RAISING, 


While grounding of neutrals may be 
permissible in certain localities it may 
not be allowable in others; and in laying 
out a plant it would seem to be advisable 
so to arrange the apparatus that it may 
be safely operated without grounding the 
neutrals. 

The delta system is the one giving the 
minimum chance of trouble. Under cer- 
tain conditions, however, the star and 
star-delta systems will give satisfactory 
service. 


Forthcoming High-Speed Travel Ex- 
periments in Germany. 

The promised high-speed competition 
tests between steam and electrically hauled 
trains between IIamburg, Hanover and 
Berlin, will be made in the course of the 
next few weeks. These tests are to be a 


Fig. 5.—StTaR-TO-DELTA, LOWERING. 


that in many cases the grounding of the 
neutral points of a transmission system 
limits the voltage strain to ground and 
the voltage which may be obtained across 
any transformer, and in such cases 
grounding would seem advisable. This is 
notable in the case of the star-system 
with grounds on transformer and gener- 
ator neutrals. There is, however, a dan- 
ger arising from this grounding which 
should be carefully considered. In case 
of trouble on the circuits, current may 
flow through the ground to the neutral; 
in thus flowing it will naturally take the 
path of least resistance, so that ‘f tele- 
phone or telegraph lines, which have nor- 


ONE SIDE OF DELTA Cur OUT. 


continuation of the high-speed electric 
train trials on the Berlin-Zossen military 
line. Speeds of 100 miles per hour at 
light load, and ninety miles per hour at 
heavy load, will be attempted. Both elec- 
tric locomotives and motor cars will be 
tried. 

The German Reichstag has made an ap- 
propriation for heavier rails and ties for 
the Berlin-Zossen line, and tests will be 


commenced upon this when the new ma- 
terial has been put down. In the tests 
made on this line about a year ago it was 
found that the high speed obtainable was 
limited by the light track construction, so 
that the full capabilities of the electric 
trains could not be determined. 


STAR-TO-DELTA, LOWERING. 
DELTA Cur OUT. 
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Meeting of the Faraday Society. 

The first ordinary meeting of the Fara- 
day Society, a British organization de- 
voted to the interests of electrochemistry 
and electrometallurgy, was held June 30, 
1903, at the rooms of the Chemical So- 
ciety, London. The membership of the 
society is 238, but as few of the members 
live in London, there were only fifty pres- 
ent. The president, Dr. J. W. Swan, was 
unable to be present, and the chair was 
occupied by Mr. James Swinburne, one of 
the vice-presidents. An address from Dr. 
Swan was read, explaining the purposes 
of the society, and expressing the view 
that there was more than enough of use- 


ONE SIDE OF RAISING 


ful and necessary work to be done: on 
grounds now unoccupied by other organi- 
zations. The next business was the pass- 
ing of rules which had been drawn up by 
the council. 

Mr. W. C. Dampier Whetham gave a 
short account of his paper on “The Pres- 
ent Position of the Theory of Elec- 
trolysis.” ‘This sketched the develop- 
ment of the dissociation theory and 
showed how it explained electrolytic 
conduction of aqueous solutions. The 
author, however, did not think that suffi- 
cient data were at hand to warrant the 
extension of this theory to non-aqueous 
media. 

Communications were read from Dr. 
Swan and Professor H. E. Armstrong, 
severely criticising the dissociation theory. 
The discussion was continued by Dr. 
Lehfeldt and Dr. Lowry, and a brief reply 
was made by Mr. Whetham. 

Mr. James Swinburne then read his 
paper on “Chlorine Smelting with Eleg- 
trolysis.” Contributions from Dr. Swan 
and Mr. J. C. Richardson, discussing this 
paper, were read, and the paper was dis- 
cussed by Mr. B. Blount, Dr. Steinhart, 
Professor William Thomson, Mr. R. H. 
Hutton, Dr. Mullineux Walmsley and 
Mr. Whetham. A brief reply was made 
by Mr.. Swinburne. Papers by Dr. Leh- 
feldt, on “The Total and Free Energy of 
the Lead Accumulator,” and by Dr. 
Perkin, on “Electrolytic Apparatus,” 
were read by title. These will be dis- 
cussed at the next meeting of the society. 
An exhibition was given of Dr. Perkin’s 
apparatus. 

The society then adjourned, to meet 
early in the autumn. After the adjourn- 


ment refreshments were served in the 
library of the Chemical Society. 
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Mediterranean System of Electric Traction in the Neighborhood of 
Nice and Hydraulic Plant of 


NE cf the most extensive systems 
of electric traction in Europe is 
that which has been recently in- 

stalled along the Mediterranean coast in 
the vicinity of Nice. It includes a nura- 
ber of lines within the city of Nice itself 
which use both underground conduit and 
trolley, as well as a line which runs for 
over thirty miles along the coast from 
Cagnes to Menton, taking in a portion of 
the Riviera, which besides being well popu- 
lated is so largely frequented by visitors 
during the winter. The power for the 
system of traction lines is obtained from 
a hydraulic plant in the vicinity and is 


By C. L. Durand. 


Mescla into direct current at 500 to 550 
volts for the different traction circuits. 
The principal substation of Sainte Agathe, 
which is located at Nice, has also a steam 
generating plant which assures the work- 
ing of the system in case of accident to 
the transmission line from Mescla. It con- 
tains the steam engines and dynamos 
which can supply the same current as re- 
ceived from the hydraulic plant. The 
high-tension line from Mescla to Nice, 
at 10,000 volts, is overhead throughout, 
while the lines from Nice to the two sub- 
stations of Beaulieu and Californie are 
formed of underground cables. 


Fie. 1.—HypravuLic Power Station AT MESCLA, SUPPLYING POWER FOR THE NICE 
ELECTRIC RAILWAY SYSTEM. 


transmitted over a high-tension line to 
three substations. The whole installation 
has been carried out by the Compagnie 
Française Thomson-Houston. 

The main hydraulic plant is located in 
the mountainous region in the neighbor- 
hood of Nice, and uses the power of the 
Var River to generate three-phase current 
at 10,000 volts for the main transmission 
line which runs to the principal substa- 
tion at Nice and from there to two other 
substations located on the coast, at Cali- 
fornie and Beaulieu. These three substa- 
tions are designed to transform the high- 
tension three-phase current produced at 


At the point known as “La Mescla” in 
the valley of the Var, the river after re- 
ceiving the Tinée makes a circuit around 
the mountain, and by connecting the two 
extremities of the loop a difference of level 
of thirty-five to forty feet is obtained, and 
as the output of the stream is about ten 
cubic metres per second, this gives the 
plant an available force of 2,000 horse- 
power. To carry this out a tunnel was 
pierced through the mountain which 
enabled the whole or a part of the waters 
of the Var to be brought to the turbines, 
which are located near the mouth of the 
tunnel. The photograph, Fig. 1, shows a 


are three in number, can each take 


litres per second. They are of the centrip- 
f conical 


Mescla. 


view of the hydraulic station which is 
erected at this point. In the foreground 
is the settling basin with the water drawn 
off in order to clear out the large amount 


Fie. 2.—Iron Pores Usep IN MOUNTAINOUS 
SECTIONS OF MEscLA-Nıce TRANSMISSION 


LINE. 


of sand which the stream draws down 
with it. The water upon leaving the tur- 
bines is not sent at once into the river 
below, but as there is still a considerable 
difference of level it is taken off by a 
tail-race which later on will supply a sec- 
ond hydraulic plant located a few miles 
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wheels, and receive the water from two 
distributors whose vanes are articulated 
and are operated by the mechanism which 
regulates the speed. The turbines are 
each lodged in a separate water-chamber 
built in masonry and the chambers can 
be closed by a movable gate in front of 
the entry. Each of the main turbines is 


Fic. 4.—ConsTRUCTION ON Coast LINE SECTION 
OF NicE ELECTRIC RAILWAYS. 


supplied with an oil-pressure governor of 
the Escher-Wyss pattern, which controls 
a small electric motor for regulating the 
turbine vanes. A pump worked by a spe- 
cial _ten-horse-power turbine with hori- 
zontal shaft supplies the oil under press- 
ure for operating the governors. 
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with a frequency of twenty-five cycles 
and furnish a tension of 10,000 volts 
which is sent directly into the line with- 
out using transformers. The exciting cur- 
rent for the alternators is supplied by 
two four-pole dynamos which are operated 
separately by two sixty-horse-power tur- 
bines. The high-tension switchboard is 
made up of standard apparatus and has 
three panels for the alternators, one sta- 
tion panel and two panels for the over- 
head lines, besides an exciter panel. All 
the parts carrying the high voltage are 
placed in the rear of the panels. 

The construction of the overhead line 
across the mountainous region, which lics 
between Mescla and Nice, has been one 
of the most difficult parts of the work. 
The different engravings show the gen- 
eral character of the country traversed by 
the line. The high-tension circuit is 
formed of six copper wires of 7.25 milli- 
metres diameter which form two sepa- 
rate three-phase lines. These two lines 
are designed to work in parallel under 
normal operation, but if an accident 
should disable one of them the other has 
a sufficient capacity to operate the plant. 
For this reason each line has a separate 
switchboard panel both at the start and 
finish. ‘The line which is established in a 


18] 


five to six feet deep, according to the na- 
ture of the ground, and are spaced 115 
to 125 feet apart. Where the line pasees 
over the roads or in inhabited places it 
is protected by a network of wires which 
is designed to catch the broken line and 
also connect it to ground. Six galvanized 
iron wires are stretched above and below 
the lind and are! cross-connacted every 
fifteen feet by a transverse wire, the 


Fie. 5.—CONDUIT CONSTRUCTION FoR NICE 
ELECTRIC RAILWAYS. 


whole system being connected to ground, 
forming a sort of cage inside of which 
passes the line wire. In this way a very 
efficient protection is secured. Besides 
the lightning arresters at each end of the 
line, the poles are provided with light- 
ning-rods. Special measures had to be 
taken to avoid disturbances to the tele- 
phone and telegraph lines which often 
run parallel to the high-tension circuit. 
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Fic. 6.—SuBSTATION AT SAINTE AGATHE, SHOWING GROUP CONSISTING OF THREE-PHAsE 530-KILOWATT ALTERNATOR AND 500-K1LOwa1T RAILWAY 
GENERATOR MOUNTED ON ONE SHAFT AND THE HIGH AND LOw-TENSION SWITCHBOARDS, NICE ELECTRIC RAILWAY SYSTEM. 


Each of the main turbines is directly 
connected by an elastic coupling to a 
twenty-pole three-phase alternator with 
an external fixed armature ring and re- 
volving field mounted on a flywheel. These 
alternators are built for 500 kilowatts 


rocky district over nearly the whole length 
is supported on porcelain insulators upon 
specially built trellis-work poles of con- 
siderable height, measuring from thirty- 
five to forty-two feet. The poles are 
planted in a bed of cement beton from 


In some cases, where the lines run near 
together, a protecting network is placed 
hetween them, connected to ground, which 
also acts to some extent as a magnetia 
screen for cutting off the induction effects. 
The rocky nature of the country occasioned 
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considerable trouble in running the line. 
In the Gorges of Balmes, for instance, 
most of the construction material had to 
be brought to the spot on the backs of 
mules, over the narrow mountain roads, 
and not only were the iron pieces for the 
poles, which were assembled on the spot, 
brought in this way, but all the other 
material and even the water for mixing 
the beton. The line where it passes 
through the Gorges of Clues along the 
mountain road will be observed in Fig. 
2; in some places the line is mounted 
along the side of the rock upon iron 
brackets, as noticed in Fig. 3. The line 
passes through the mountain region for 
nearly all its length, coming out not far 
from Nice, where it follows the Paillon 
liver, and finally reaches the substation 
of Sainte Agathe, within the city. 

The system of lines which is now in 
operation and controlled by the Corn- 
pagnie des Tramways de Nice et du Lit- 
toral has a total development of nearly 
100 miles of single track. It includis two 
distinct parts, the urban system of Nice 
and the coast line which runs along the 
whole of the coast from Cagnes on the 
west of Nice to Menton on the east, pass- 
ing by Villefranche and Monte Carlo, and 
thus running through many of the sta- 
tions of the Riviera which are w largely 
frequented during the winter season. 

The city of Nice had two lines which 
used animal traction, and these were 
transformed and six new lines added, 
making a very extensive system. Two 
forms of traction are used within the city. 
In the central portions the underground 
conduit has been installed, while the re- 
mainder uses the trolley. The under- 
ground conduit system has been carried 
out on the same lines as the system which 
is now in use at Paris on the Bastille— 
Montparnasse and other lines. ‘The cea- 
tral slot has been adopted, with a con- 

tact plow of the standard pattern. The 
engravings show the construction of the 
conduit and the overhead system. Tho 
trolley wires are supported either upon 
poles formed of steel tube or in most cases 
by rosettes fixed to the houses, as the use 
of poles has been avoided as much as pos- 
sible. 

The greater part of the Nice lines has 
been laid in double track with one metre 
gauge, while the coast line runs partly in 
double track and at other places in single 
track with switches. 

All these lines are supplied with power 
either from the Mescla hydraulic station 
or by a steam plant which has been in- 
stalled in the same building as the main 
substation of Sainte Agathe. The sys- 
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tem is designed to be operated from the 
hydraulic plant under ordinary condi- 
tions, while the steam plant acts as a re- 
serve. A view of the latter portion 1s 
shown in the engraving Fig. 5. It is 
equipped with engines, boilers and acces- 
sory apparatus to use normally 45,000 
pounds of steam per hour. The engines, 
of which there are two of 700 horse-power 
each, are of the horizontal type with two 
twenty-inch cylinders provided with Cor- 
liss valves, with a twenty-six-inch piston 
stroke and running at 100 revolutions per 
minute. The steam is furnished by two 
batteries of four semi-tubular boilers each, 
having 1&5 square metres heating sur- 
face. Each of the steam engines drives 
by belt a group consisting of a triphase 
alternator and a direct-current generator. 
Both of these machines are mounted sida 
by side upon the same shaft, as will be 
noticed. The alternator is a ten-pole 
machine of 530 kilowatts, giving 900 
volts and running at 300 revolutions per 
minute, with a frequency of twenty-five 
cycles. The six-pole direct-current ma- 
chine has a canacitv of 500 kilowatts and 
is compounded so as to give a tension of 
500 volts at no load and 550 volts at full 
load. Each of the alternators is excited 
by a small twenty-five-kilowatt machine 
driven by belt from the main shaft at 
1,100 revolutions per minute and giving 
sixty volts. The alternating current at 
4,000 volts is lowered by a set of step- 
down transformers to 340 volts, then 
changed to direct current at 500 to 550 
volts by a group of rotary converters. 
For the feeder which supplies the Contes 
traction line a booster is used which is 
formed of a four-pole fifty-horse-power 
induction motor coupled direct to a thirty- 
five-horse-power generator running at 750 
revolutions per minute and delivering 
continuous current at seventy-five volts. 
The station contains also six oil traus- 
formers of fifty-five kilowatts each which 


` Lower -the tension of 9,000 volts to 5 009 


valts* for supplying the two siibstations of 
Californie and Beaulieu. Three smaller 
oil transformers of twenty kilowatts lower 
the tension from 9,900 to 110 volts for 
the motor of the booster set. The rotary 
converters use six transformers of the 
same type. The switchboard, which will 
be noticed to the right of the engraving, 
is provided with twenty-five panels in all 
for the high and low-tension circuits, and 
is made up of standard apparatus. The 
station is lighted by a twenty-kilowatt 
group consisting of a_twenty-kilowatt 
500-volt motor which drives a 120-volt 
generator at 875 revolutions. 

The two substations of Beaulieu and 
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Californie are similar in construction. 
They are fed by three-phase current gen- 
erated at the Sainte Agathe plant and are 
connected to it by an underground circuit 
formed of lead-covered cables with iron 
sheathing. The cables contain three con- 
ductors of thirty square millimetres sec- 
tion each. The distance to the Californie 
substation is 4.8 miles and to the Beav- 
lieu six miles. Each of these substations 
contains two rotary converters of the four- 
pole type, giving 150 kilowatts at 750 
revolutions per minute. These machines 
deliver current for the traction lines at 
500 volts no load and 550 volts full load. 
The plant includes six stationary trans- 
formers of fifty-five kilowatts which lower 
the tension from 4,300 to 840 volts for 
supplying the rotary converters, besides a 
switchboard of six panels for the alter- 
nating and the direct-current side. 

The system of feeders for the line has 
a total development of twenty-three miles. 
It is generally laid underground; of the 
two overhead portions one is used for 
the Contes line and the second for the 
section which is fed by the Beaulieu sub- 
station, and these two have a total de- 
velopment of six miles. The overhead 
feeders are formed of cables of 125 square 
millimetres section and are mounted upon 
Insulators on the same poles as the trolley 
wire. The system of underground feeders 
starting from the Sainte Agathe station 
is formed of armored cable of 200 or 400 
square millimetres section, and runs for 
the most part through the city of Nice. 
An extensive system of pilot wires has 
been specially designed to connect the sta- 
tion with the main points of the system 
and thus observe the drop of voltage in 
the return circuits in order to avoid dan- 
ger from electrolysis. 

The motor cars, of which there are over 
a hundred, are each equipped with two 
G. E.-58 motors and the usual standard 
apparatus, besides carrying a special ap- 
paratus with contact plow in order to pass 
from the trolley to the underground con- 
duit parts of the road, and inversely. 


A New Automobile Record. 
The world’s record of flying kilometre 
was lowered in the motor speed trials 
which took place at Phenix Park, Dub- 
lin, on July 4. This feat was accomplished 
by Baron De Forest on a seventy-horse- 
power Paris-Madrid Mors machine, who 


brought the record—which previously 
stood at twenty-nine seconds—down 
26.6 seconds. This represents traveling - 
the rate of eighty-six miles an hour. g 
other tests, held the same day, previou 
records were also reduced, including those 
for motor cycles and tourist cats. 
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ELECTRICAL MINING NOTES. 
BY SIDNEY F. WALKER. 


At the recent meeting of the British In- 
stitution of Mining Engineers in London, 
a paper upon the breakdowns of elec- 
trical plants was read by the electrical 
engineer to a boiler insurance company 
which has taken up the insurance of 
dynamo machines. The author strongly 
condemned the present practice of work- 
ing plant up to its full output. The ques- 
tion is a somewhat difficult one, where 
supply generating stations are concerned, 
as there is always a staff of skilled men 
at hand which can put things right at 
small cost and in a short time, and the 
difference in coal and accessories may be 
considerable between working at low load 
and working near full load. But the case 
where electrical apparatus is used in 
mining work is quite different. Stoppage 
means considerable loss, and efficiency is 
to be measured, not by the immediate re- 
turn of work for power expended, but 
the cost of doing the work required, and 
in this the repairs bill may bulk very 
largely, if plant is worked up to its full 
capacity; while stoppages, if frequent, 
will discount any good effects produced 
by the improved apparatus. The author 
of the paper pointed out correctly, that 
an insulation test was of little service as 
a test of reliability, though a temperature 
test might be of service. As in all appa- 
ratus which is to do continuous work, 
there is only one test which is of any real 
value, and that is the work itself. A 
guarantee by a good firm, to make good 
any part of the apparatus that fails with- 
in a certain time, coupled with satisfac- 
tory enquiries as to the behavior of simi- 
lar apparatus, is probably the very best 
safeguard that a user of electrical appa- 
ratus can have. He may have assistance 
from genuine experts, from men who have 
practical experience in the particular class 
of apparatus in question, and who will be 
able to judge at a glance whether the wire, 
for instance, on the armature is likely 
to stand the heat to which it will be sub- 
jected, whether the spindle is large enough 
or the brush-holders are satisfactory, ete. 
Further, there is no doubt that if some 
one connected with the user of the appa- 
ratus, an expert who really understands 
his work, could see the progress of the 
apparatus from time to time, it would 
probably save many breakdowns. There 
are of course difficulties in the way of 
carrying out a suggestion of this kind. 
Manufacturers do not want experts about 
their works who ane going into other 
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works, and may take with them little 
wrinkles which they wish to keep to them- 
selves. Again, colliery owners and col- 
liery managers are very much in the po- 
sition of spoilt children. They have had 
the commercial workers who wish to do 
business with them at their feet for a 
very long time, and it is almost against 
their religion to pay a consulting fee. 
The plan adopted is too often, for the 
engineer at the colliery, who rarely knows 
much about electricity, to pump the 
would-be contractors until he thinks that 
he has got hold of the subject sufficiently, 
and he then makes a report advising that 
so and so’s tender be accepted, he having 
previously secured himself with this firm. 

The author of the paper on plant 
failures also strongly recommended 
periodical inspection of plants. The 
table given by the writer, with the paper, 
is very instructive, but is strictly in ac- 
cordance with the present writer’s ex- 
perience and, he believes, that of others. 
Of the total number of breakdowns which 


- occurred, armatures were responsible for 


seventy-eight per cent, and of these com- 
mutators for thirty-three per cent. Me 
chanical portions are given at twenty- 
five per cent, brush gear at seven per cent, 
field magnet coils at ten per cent. It will 
be noticed that the percentages do not 
quite agree. There are more parts than 
make up the whole, but this is explained 
by the fact that some of the faults had 
to be classed under two heads. Of the 
mechanical failures, shafts come out very 
well. Bearings are responsible for a good 
proportion of failures, some 8.6 per cent, 
binders of armature coils for 9.4 per 
cent., Of the electrical faults, armature 
coils short-circuited account for twenty- 
nine per cent, and armature coils earthed 
for 19.5 per cent, breakage of wires of 
armature coils to 15.6 per cent. The 
author also appends a table showing to 
what causes failures may be attributed 
generally, and he assigns eighteen per 
cent to bad design, 13.6 per cent to bad 
workmanship, 1.56 per cent to overrating, 
a very small percentage considering the 
usual practice, 7.4 per cent to dust and 
damp, and 2.5 per cent to want of at- 
tention; thirteen per cent is classed as 
unknown, and 5.5 per cent as due to 
faults in accessories. In the discussion 
which followed, it was complained by 
some contractors and manufacturers 
present, that the number of failures had 
not been stated. In his reply, the author 
of the papers gave seven and one-half 
per cent as the percentage of failures 
which had occurred, taken over four years. 
This was the percentage per annum of 


183 


the total machines insured with the 
National Boiler Insurance Company, 
whom the author represented. He also 
gave as the average life of electrical 
plant, four years. This included all 
kinds of machines, new and old, and all 
classes of work, largely mining. 

Coal-cutting came up for discussion in 
this paper, and a member suggested that 
a committee of the institute should in- 
vestigate coal-cutting. One contractor 
who spoke stated that of sixty-five ma- 
chines which he had working at different 
collieries, the average life was eight and 
one-half ycars, and the percentage of 
failures only two per cent, and this in- 
cluded a case where a motor had been 
drowned for two months by an inrush of 
water at a colliery, and was burnt on 
starting. Another maker complained 
very strongly that electrical apparatus 
was often put into the hands of incom- 
petent men to look after, and thought 
that the motor of a coal-cutting machine 
was often blamed when it was the ma- 
chine itself which was at fault. 

Another manufacturer thought that 
electrical apparatus was subjected to fewer 
breakdowns than any other apparatus, 
and when specifying for apparatus, the 
tine during which the apparatus would 
be running continuously should be stated. 

The paper on electric driving of 
winding gears, or hoists as they are called 
in America, was very interesting. It was 
read by one of the staff of Messrs. Sie 
mens Brothers. Messrs. Siemens have 
not done a great deal of mining work in 
the Unitdd Kingdom, but the firm of 
Siemens & Halske, of Berlin, with which 
they are connected, has done a good 
deal in Germany. Some twenty years ago 
they fitted up an electric locomotive in 
a coal mine in Westphalia, the Zan- 
keroda, where the current was taken 
from an angle iron placed at a convenient 
height, with a little carriage running 
on it connected to the locomotive. Mr. 
Hird, the writer of the paper, detailed the 
work which had been done in this country 
and on the Continent previously to his 
firm taking the matter in hand, which was 
practically the adoption to one or two 
electric motors to winding, by attach- 
ment to the winding engine, through 
gearing, with the usual starting resist- 
ance; and the paper then went on to 
explain that this arrangement was very 
wasteful. Winding or hoisting is very 
different from any other work which an 
engine or a motor is likely to be called 
upon to perform. At a colliery, for 
winding, there are two wire ropes coiled 
up on a drum, one attached to each cage. 
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Each rope is made long enough to allow 
rts cage to descend to the bottom of the 
shaft, and each cage descends and as- 
cends alternately, so that its rope is alter- 
nately being run out from the winding 
drum and being coiled up on it. Wind- 
ing, or hoisting, is accomplished simply 
by revolving the winding drum, and 
coiling the rope up which happens to be 
run out, the other rope unwinding in the 
process. It will be noticed that when the 
cage, usually loaded either with coal or 
men, is first started off its supports at the 
pit bottom, a very heavy strain is brought 
upon the engine or motor which is re- 
volving the winding drum, but as the 
cage ascends the rope attached to it be- 
comes shorter and shorter, while that at- 
tached to the descending cage becomes 
longer and longer, and at a certain point 
in the shaft the work to be done upon 
the ascending cage is balanced by the 
work being done by the descending cage, 
and from that time forward till the end 
of the wind, till the ascending cage is 
landed upon its props, the energy de- 
livered to the winding drum by the de- 
scending cage is greater than that de- 
manded by the ascending cage. Evi- 
dently this is a case where clectricity 
should come in at its best, but not with 
the old plan of simply adding a resist- 
ance to the motor, to be used for starting. 
It is at starting that the consumption of 
chergy is usually greatest and to add to 
this consumption by wasting energy in 
heating resistances means to lower the 
efiviency very considerably. Added to 
this, the arrangement does not provide 
for taking advantage of the excess of 
energy delivered by the «lescending cage 
during the latter portion of the wind. 
After a good deal of experimenting, the 
plan almost universally adopted has re- 
solved itself into the provision of a 
special generator for the winding cur- 
rent, the excitation of which is controlled 
in place of controlling the current pass- 
ing through the armature, the control 
being effected by the engine driver him- 
self by a succession of contacts upon his 
lever. Various methods of controlling the 
excitation of the generator for the wind- 
ing current were explained by the author, 
but the final form, up to the present, ac- 
cording to the experience of Messrs. 
Siemens & Halske, is that known as the 
Siemens-Ilgner system. Mr. Ilgner is 
the engineer of some mines in Germany, 
and he has worked the system out in con- 
junction with Messrs. Siemens. The 
system is a very pretty one, A separate 
generator is provided for the winding 
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current. It is usually not driven by a 
steam engine, but by the electrical supply 
service. It is a motor-generator, and the 
supply service may be whatever is con- 
venient. Usually it is three-phase in the 
installations which have been put down. 
To the axle of the motor-generator is at- 
tached a heavy flywheel, whose office 
is to absorb the surplus energy which is 
given out by the descending cage. The 
field current of the generator of the 
motor-generator is supplied by a small 
generator driven by the motor which is 
in connection with the supply service. 
The current from the motor-generator is 
taken directly to the armature of the 
motor which drives the winding drum, 
and the field circuit of the motor which 
drives the winding drum is also supplied 
by the small auxiliary generator which 
supphes the field of the motor-generator. 
The resistances necessary for controlling 
the two field circuits are brought to con- 
tacts which are worked over by the en- 
gineman’s winding lever. When the wind- 
ing first commences, and a large supply 
of energy is demanded, it is furnished 
by the motor-generator; the motor taking 
what it requires from the supply service 
and handing it on to the winding plant. 
When the descendifig cage is giving up 
more energy than is required to lift the 
ascending cage, and in fact from = the 
moment when the strain upon the wind- 
ing motor is relieved, the flywheel of the 
motor-generator takes up the surplus 
energy and stores it, to assist the supplv 
current at the next wind. It is stated 
that with this method only forty pounds 
of steam per brake-horse-power actually 
exerted is consumed, while with the best 
forms of steam-driven winding plants 
ninety pounds is the rule; and with the 
majority of winding plants it is very 
much more. ‘The author of the paper also 
describes an arrangement for electric 
winding which was exhibited at the Dus- 
scldorf Exhibition, in which a somewhat 
similar arrangement ruled, but the sur- 
plus energy of the descending cage was 
taken up by a storage battery accumu- 
lator. This is stated not to be so good 
for the purpose as the flywheel, and with 
this the present writer agrees. Electrical 
accumulators are hardly the things to use 
about a coal-pit at present. At the same 
time the rivalry between the two aptly 
illustrates that between the two systems 
of storage. The mechanical method of 
storage by means of a heavy flywheel has 
much to recommend it, but it has also 
drawbacks, and it is doubtful if it will 
hold its own in face of a really vood and 
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reliable storage battery, when colliery 
people have acquired more knowledge of 
electricity. 

The other paper presented to the In- 
stitution described a small hydraulic elec- 
trica] plant which the author of the paper 
had fitted up in North Wales in connec- 
tion with some of the slate quarries at 
Bala Festiniog. The object of the author, 
he stated, was not so much to describe his 
plant, as to call attention to the re- 
strictions which the British Board of 
Trade exercised over developments of the 
kind. The English Board of Trade is a 
government department to which is en- 
trusted the regulation of all sorts of mat- 
ters, but in particular the supply of elec- 
tricity for lighting and power. The re- 
sult of the reading of the paper was that 
a committee of the institute was appointed 
to approach the Board of .Trade on the 
matter. The present writer and others 
have been constantly urging upon col- 
liery owners the advantages, where there 
are several collieries under one manage- 
ment, of putting down a central station 
to generate electrical energy to supply 
light and power to all the machines at 
all the collieries, but if they are to be 
regulated at every step, the gain will be 
very doubtful. 

Reet ee een 
Journal of the British Institution of 
Electrical Engineers. 

The June issue of the Journal of the 
British Institution of Electrical ngi- 
necrs contains the following papers, with 
discussions: “A Study of the Phenomenon 
of Resonance in Electrice Circuits by the 
Aid of Oscillograms,” by M. B. Field; 
“Distribution Losses in Electric Systems,” 
by A. D. Constable; “Divided Multiple 
Switchboards; an Efficient. Telephone 
System for the World’s Capitals,” by W. 
Aitken ; “Methods of Supporting and Pro- 
tecting Inside Conductors,” by O. L. Fal- 
conar; “Some Notes on Continental 
Power-House Equipment,” by H. L. Rise- 
lev; “Network Tests and Station Earth- 
ing,” by A. M. Taylor; and “The Ar- 
rangement and Control of Long-Distance 
‘Transmission Lines,” by E. W. Cowan. 
There is also given an abstract of a dis- 
cussion on “Electrie Wiring Up to Date, 
which was held at the meeting of the 
Glasgow local section. 

fae ir ea 
Accumulator Cars in Wales. 

Another trial of electric accumulator 
cars is being made on the Swansea & 
Mumbles Railway, South Wales. Two 
vehicles are being employed, each accom- 


modating about eighty passengers. - e 
Cars were built by the Brush Electrical 


Kngineering Company. 
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The Edison Interests at West Orange, N. J. 


A Description of the Extensive Works Manufacturing Some of the Inventions of Thomas A. Edison. 


HE manufacturing plant for the pro- 
duction of a number of the inven- 
tions of Mr. Thomas A. Edison, at 

West Orange, N. J., contains many 
features of more than ordinary in- 
terest to the trained mechanic and 
engineer, and of instruction and 
profit to the visitor not so familiar 
with mechanical apparatus. The works 
are pleasantly situated in a country lo- 
cality which, while being far removed 
from the city environment, is easily ac- 
cexsible by both steam and electric trolley 
service. Passing through the office of the 
gatekeeper, which commands the front 
entrance to the works on the Valley Road, 


which follow three sides of the room, the 
northern wall being of a more or less 
ornamental nature, as may be seen from 
the accompanying illustration. On the 
ground level of the reception room is a 
number of models of various kinds, and 
an extensive technical library which is 
for the use of the laboratory staff of ex- 
perimenters. In the first gallery is lo- 
cated one of the most remarkable and 
complete mineral collections which is on 
exhibition to-day. This is the collection 
which Mr. Edison secured from the Tif- 
fany Company, and had largely been 
gathered by Mr. George F. Kunz, who has 
attained a great deal of prominence in 


LIBRARY AND Reception Room, LABORATORY OF THOMAS A. EDISON, WEST ORANGE, N. J. 


the first point of interest is the private 
laboratary, reception room and experi- 
mental department of Mr. Edison. The 
experimental plant is located in a large 
brick structure, three stories high, and 
the mechanical outfit hag the appearance 
more of a heavy machine shop than of an 
experimental mechanical laboratory. 

The reception room is situated in the 
extreme front of the experimental build- 
ing, and this is invitingly fitted up with 
vasy-chairs and accommodations for the 
visitor. It is here where Mr. Edison re- 
ceives most of his visitors, as this is where 
his desk is situated and the room is of 
convenient access to the experimental 
stockroom and machine rooms beyond. 
This reception room has two galleries 


the field of mineralogy. The second gal- 
lery is used for storing various materials 
and for the filing of records. 

Immediately to the east of the recep- 
tion room in the experimental building 
is the stockroom, wherein are stored all 
chemicals and the finer apparatus neces- 
sary for the work of the experimental 
staff. Beyond this are the machine rooms 
for‘the building of experimental tools and 
the heavy pieces of apparatus necessary 
for the manufacturing of special prod- 
ucts. This machine room is thoroughly 
equipped with milling machines, planers, 
radial drills, lathes, boring machines, 
slotters, punch-presses and various other 
machines of this nature. On the floor 
above are lighter machines for special 


experimental purposes. On this floor, and 
also on the floor above, are testing rooms 
and different departments for work along 
special lines. 

Continuing to the east in this build- 
ing, along Lakeside avenue, is the boiler 
room, and beyond this the dynamo room 
for supplying the light to the experi- 
mental building and electric current for 
the motor drive in several of the other 
factories. 

Beyond this building, and extending to 
the tracks of the Erie Railroad, are the 
executive offices of the works. Here are 
located the managers of the different de- 
partments and a large force of clerks 
attending to the clerical details of the 
various organizations. 

The whole plant occupies quite a large 
plot of ground, the buildings being placed 
very much after the order of a hollow 
rectangle. 

Adjoining the Erie Railroad tracks, a 
spur of which runs into the ground of 
the Edison works, is the main machine 
room. Here are manufectured nearly all 
of the parts of the various machines 
turned out for the different selling com- 
panies which represent the Edison inter- 
ests. In this machine room are made the 
stampings and turnings for the Bates and 
Edison numbering machines, fittings and 
appurtenances for the Edison phono- 
graph, the Edison kinectoscope apparatus. 
and some of the material which goes into 
the assembly of the Edison primary bat- 
tery and the Edison primary battery fan 
motor. 

At this point it might be well to state 
that while the*Edison primary battery is 
assembled at the works at West Orange, 
the manufacturing of the parts is mostly 
all done at Silver Lake, N. J. There is 
still some experimenting being done on 
Mr. Edison’s storage battery at the West 
Orange works, but the machinery, out- 
side of the experimenta] machinery, is be- 
ing put up and placed in operation at 
Glen Ridge, N. J. Some of the experi- 
mental machines for the Edison Port- 
land cement works are still made at the 
experimental department at West Orange, 
but the heavy machinery and manufac- 
turing apparatus are practically all in 
place at Stewartsville, N. J. 

The accompanying illustrations show 
views of the main machine room; one il- 
lustration showing a dowble row of auto- 
matic screw machines. The operation of 
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the machines is remarkable in many 
wavs, as long, straight pieces of metal are 
fed into the machines, coming out either 
finished as screws or as shafting of great- 
er or less dimensions, with one or more 
flanges cut in in one operation. In this 
room there are also the punch-presses for 
stamping a number of the fittings for the 
different classes of apparatus, the engrav- 
ing department for cutting the figures in 
the steel dies for the numbering machines, 
the gear-cutting machines for cutting the 
different gears and segments which oper- 
ate the phonograph machines and the pro- 
jecting kinetoscopes; and one end of the 
building is given up to the sapphire de- 
partment exclusively. Here are prepared 
the sapphires which are used in the regis- 
tering and reproducing apparatus con- 
nected with the phonograph, and also in 
preparing the tools for shaving the record 
blanks. 

A special line of screw-cutting ma- 
chines is installed in this building, the 
working of which has to be very care- 
fully and accurately manipulated. These 
are particularly for cutting the threads 
on the main shaft of the phonograph ma- 
chines, these threads being cut to a pitch 
which has a ratio of one hundred to the 
inch. On this thread is fitted a mandrel 
nut which engages with the screw cut in- 
side of the record, this causing the record 
lo travel from right to left during the 
operation of the phonograph machine. In 
the main machine room is the raw ma- 
terial stockroom and the machine tool 
stockroom. 

Adjoining the main machine room 
there is a smaller machine department 
which is used principally for making the 
parts for the Edison battery fan motor 
and assembling this apparatus. In this 
room is also the tool-making department, 
which makes up the tools for the various 
operations throughout the factories. 

The next building on the trip around 
the rectangle is the shipping department 
and the assembly room for the phono- 
graph apparatus. Here the different ma- 
terials which go to make up the phono- 
graph apparatus are brought together, 
and the phonographs assembled. 

On the second floor of this building is 
the testing department, where the phono- 
graph machines are tested for mechanical 
efficiency and perfection. 

Beyond this, the next building is the 
planing mill and box-making and cabinet- 
making department. Here packing boxes 
for shipping the finished product, and 
also the cabinets for the phonographs and 
for the kinetoscopes are made up from the 
raw material to a finished state, the var- 
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nishing and lettering being completed in 
this department. A number of ingenious 
machines in the way of planers, wood- 
cutters and nail-drivers are to be seen in 
this department; and it is here, with the 
exception of the record-moulding depart- 
ment, that there is the evidence of the 
greatest utility of the labor-saving ma- 
chinery installed. 

The building in which the records are 
made is one of the most interesting de- 
partments of the Edison plant. Here the 
master records are produced for reproduc- 
tion which runs into the thousands and 
sometimes into higher figures than this. 
The making of a master record is at- 
tended with more difficulty than is ordi- 
narily understood. There has to be exer- 
cised a great deal of ingenuity in so bring- 
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per second, we get what is commonly 
known as the concert C pitch. If the 
string is composed of such material that 
its vibrations are of greater amplitude 
than those of some other material, the 
volume of the sound will be greater. With 
a greater amplitude of vibration there is 
consequently a greater condensation and 
rarefaction of the air surrounding the 
sound-producing apparatus. These con- 
densations and rarefactions radiate in a 
spherical manner from the point of dis- 
turbance, and striking on a diaphragm or 
membrane stretched across any opening 
will cause it to vibrate at the same fre 
quency as the initial period. 

The master phonograph instrument is 
fitted with a wide-mouthed horn. which 
terminates in a narrow neck closed by a 
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ing out the characteristics of any selection 
spoken, sung, or played to the master in- 
strument that in reproduction the deli- 
cate registrations may not be so flattened 
ont that they will be either harsh or in- 
distinct in rendition. While the theory 
of the operation of the phonograph may 
be very well understood, it may not be 
out of place here to sketch briefly the es- 
sential points in the phonographic repro- 
duction of sound. When a human voice 
tone is articulated or a musical note is 
struck, the air immediately surrounding 
the seat of such a disturbance is set into 
vibration more or less rapid, according 
to the character of the disturbance caused 
by such a sound. If we take the rote pro- 
duced by rubbing a string which is of 
such a length that it vibrates 256 times 


membrane or diaphragm, to which is at- 
tached a sapphire stylus. Rotating at a 
rate which causes it to travel one inch 
laterally while rotating 100 times, a 8pe- 
cially prepared record is cut by the stylus 
as the vibrations of different frequency 
and amplitude impinge on the dia- 
phragm. Sometimes it is necessary for 
the master record to be made over and 
over again until a perfect result is se 
cured. These master records are thor- 
oughly tested by musical and mechanical 
inspectors. The former test is made by 
running them through a phonograph, and 
such as satisfy all requirements under this 
inspection are tested again. An examina- 
tion is then made with a microscope to 
determine if the. surface, ofl the cylinder 
is satisfactory in all particulars. When 
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a good record has been secured this is 
used for forming the mould. 

T'he first step in forming the mould is 
to electroplate the master record. Into 
one end of the record is thrust a metal 
plate, to which is attached an iron arma- 
ture. This head rests on a conical pivot 
and thus supports the record. Close to 
and parallel with the sides of the record 
are suspended two strips of gold leaf at- 
tached to two electrodes. Over the whole 
is placed a glass bell jar, and by means of 
a pipe connected to the base of the 
stand the jar is exhansted. Just without 
the glass jar, and at the same height as 
the iron armature mentioned above, is a 
magnet which revolves around the jar and 
thus sets the record in rotation. An are 
is passed between the gold plates, which 
vaporizes the gold and deposits it upon 
the record as it spins. In this way a thin, 
uniform coating of gold is obtained 
over the outer surface of the master rec- 
ord. The record is then removed and 
placed in a copper-plating sołution, and 
a deposit of copper of one-sixteenth of 
an inch made, this process requiring sev- 
eral days. When a suflicient thickness 
has been secured the mould is taken out 
and the copper turned off to a true cylin- 
drical surface with the master still in it. 
This is then fitted into a brass shell, which 
forms the body of the mould, and the 
record is complete and ready for mould- 
ing after the master has been removed. 
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the moulding crew to carry out the next 
process of manufacture. The moulding 
room is divided into a number of what 
are technically termed “kettles.” To each 
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congeals around the interior of the mould, 
the periphery of the film taking on the 
impressions of the gold-plated matrix. 
The mould is then taken out of the molten 
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kettle there is a crew, each member of 
which has his special work to do. The first 
step in the process of manufacture after 
the matrix has been perfected is to place 
the mould into a proper receptacle, which 


After the gold-plated shell has been 
properly seated inside of the hollow brass 
mould the mould is placed in a proper re- 
ceptacle, and it then becomes the work of 
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Jowers it into a vat of molten composition, 
whereupon the molten material being at 
a much higher temperature than the 
metal mould, a thick film of composition 


bath and placed on a forming machine, 
when it goes through several operations 
which turn upon the inside of the record 
a thread which fits the mandrel which 
carries the record from right to left in 
the phonograph machine. After this 
thread has been properly made the mould 
is plunged into a chilling solution which 
causes the record to contract sufficiently 
to drop out of the mould. The record is 
then taken to another machine which 
simultaneously trims and finishes the 
rough ends of the record. Following this 
process the records are next placed upon 
a slowly rotating mandrel, where they are 
judged for accuracy as to roundness, truc- 
ness to gauge and general perfection. The 
records are next taken to the department 
where they are sorted as to selection, and 
finally are carried upstairs, where they 
are wrapped and packed for delivery to 
the shipping department. 

The phonographs in use are mostly all 
operated by a spring motor. While the 
machine, as completed, is apparently a 
simple piece of apparatus, still there are 
quite a number of parts going into the 
building up of a perfect machine, and 
several of these parts have as many as 
twenty-five operations performed before 
they are completed. After the records 
are properly made, they are placed upon 
a mandrel which is rotated by meane of 
a spring and clockwork. A sapphire but- 
ton or ball, of such diameter that it will 
engage the indentations which were made 
by the registering stylus on the master 
record, is fitted to a diaphragm or mem- 
brane which covers the neck of the phono- 
graph horn. As the sapphire button or 
ball is thrown into vibration by engaging 
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with these indentations on the rotating 
record, the diaphragm is thrown into vi- 
bration of a similar frequency, which, in 
turn, causes the condensations and rare- 
factions in the air which affect the sensi- 
live organ of hearing, completing the 
evcle of operation. As the record is ro- 
tated it is moved from left to right by 
the mandrel nut which fits over the thread 
on the main shaft. 

There is everywhere apparent in each 
of the several departments which are 
utilized in the production of the Edison 
apparatus the evident great demand for 
each article. The Bates and Edison num- 
bering machines are used in every city in 
the world, and the output annually has 
increased far beyond the most generous 
expectations. The Edison battery fan 
motor is a most popular piece of appa- 
ratus, and a large number of operators 
are kept continually busv supplying the 
demand. The kinetoscope still holds its 
own as an amusement feature in number- 
less resorts; but it is as regards the phono- 
graph that one is particularly impressed 
with the extent to which the general pub- 
lic will patronize a legitimate amusement 
feature. Within the past few years the 
demand and output have increased four- 
fold. and the factory is now workin: 
twenty hours out of the twenty-four to 
supply the market for this scientific amuse- 
ment device. 


ees 
British Engineering Standards 
-~ Committee. 

The British Engineering Standards 
Committee has already begun work, the 
result of which it is hoped will simplify 
and cheapen the manufacture of elec 
trical machinery in England. In addition 
to the Electrical Plant Committee there 
are severa] subcommittees now sitting. 
The government is supporting the work. 
and has appropriated $15,000 toward de- 
fraving expenses. It has also appointed 
inembers to represent the different gov- 
ernment departments on the main Elec- 
trical Plant Committee and on the sev- 
eral subcommittees. 

The main Electrical Plant Committee 
met in July, 1902, and divided the work 
into four heads—-physical standards, me- 
chanical standards, telegraphs and tele- 
phones, and power. The last heading has 
heen subdividied 
transformation, transmission and distri- 
bution, and utilization: and the subhead 
of utilization has been further divided into 
light. traction, power, heat and electro- 
chemics. 

The following are the chairmen of the 
various committees: Flectrical Plant 
Committee, Sir William Preece; subcom- 
mittee on motors, generators and trans- 
formers, Colonel R. E. Crompton; sub- 
committee on cables, R. Kaye Gray; sub- 
committee on telegraphs and telephones, 
John Gavey; subcommittee on electric 
tramways, A. P. Trotter; subcommittee 
on central station rules, C. H. Wording- 
ham. A small committee has also been 
formed under the title of suhcommittee 
on the temperatures of insulating ma- 
terials. Dr. R, T. Glazebrook, chairman, 
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ELECTRICITY IN PLACER MINING. 


PLANT OF THE GOLDPAN ENGINEERING AND 
MINE SUPPLY COMPANY, BRECKEN- 
RIDGE, COL. 


BY JAMES E. JOHNSTON. 


The development of the vast mineral 
resources of Colorado has been very ma- 
terially aided in many instances by the 
ultilization of the energy of her mountain 
streams, electricity being the main medi- 
um of application. The intermittent char- 
acter of the flow of these streams, how- 
ever, has been the most serious drawback 
to the extended use of water power in this 
section of the Rocky Mountains. Still for 
some purposes, this ig not as great an 
obstacle as might at first seem. This is 
especially so in the case of placer mining. 


SUBSTATION OF GOLDPAN ENGINEERING AND 
MINE SUPPLY COMPANY. 


which can only be prosecuted during the 
summer months, at which time, even the 


comes a veritable torrent. 

The Goldpan Mining Company, of 
Breckenridge, Col., has the largest placer 
mining plant in the state, if not in the 
United States. This plant, outside of the 
direct application of water under press- 
ure to the washing of the gravel and elc- 
vating same from the pit, is largely 
operated by electricity. 

Spruce Creek, some five miles above 
the present scene of operations, is the 
source of power. This is diverted from 
its natural channel and conveyed to the 
pressure box by means of a ditch some 
two miles long. From the pressure box 
to the generating station the water js con- 


Vol. 43—No, 3 


veyed in a steel pipe of varying diameter 
and thickness to suit requirements. The 
total effective head is 425 feet and the 
working pressure about 206 pounds. 

The generating plant consists of two 
200-kilowatt, alternating-current Westing- 
house generators, delivering two-phase 
current at 440 volts, and direct-connected 
to two Pelton water-wheels. 

The arrangement of these generators 
and wheels is novel and deserves mention. 
The wheels are set as closely together as 
possible to allow their extended shafte to 
pass each other. The shafts are thus 
parallel and of the same length and some 
four feet apart. On each end of each 
shaft is mounted one-half of a flexible 
coupling of the leather link type. At 
each end of this arrangement is placed 
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a generator which by a tension screw ae 
guides can be placed so that its ha 


into generation and most insignificant of these streams, be- coupling can engage with either shaft. 


used on 


Normally one generator will be 
g | s either 


each wheel, but the plan allow 
wheel to be operated with either gener 
ator and provides for emergencies that 
otherwise could not be met. E 

Two exciters, each of capacity sufficient 
to excite both generators, are provided. 
They are direct-connected, each to a suit- 
able Pelton wheel. 

As a portion of the current generated 
is used in lighting the town of Brecken- 
ridge and the remainder i8 applied to mo- 
tor work of an intermittent nature, the 
switchboard is provided with two sels of 
busbars which allow of either multiple 
or separate runninge<| This board( 18 (0 
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blue Vermont marble provided with a full 
line of measuring instruments of the long 
scale type. 

The raising transformers are located in 
a separate building and are of the West- 
inghouse oil-cooled type. The line press- 
ure is 10,000 volts, three-phase, it being 
the intention ultimately to cover greater 
transmission distances than is now done. 

The line is of No. 5 copper, two circuits 
of three wires each of one set of poles. 
Glass insulators are used. 

The principal use in mining to which 
the power is applied is the driving of 
pumps, lighting the pit, ete. Two elec- 
trically driven portable cranes are used 
in moving larger boulders, ete. These 
cranes are of the boom type, and are 
equipped with variable-speed alternating- 
current type F motors capable of exert- 
ing thirty horse-power. One 150-horse- 
power constant-speed motor is used to 
drive a centrifugal pump and assists in 
keeping the pit dry. There is also a well 
equipped machine shop driven by a fifty- 
horse-power constant-speed motor. In 
this shop were made the large wrought- 
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motors at 220 or 440 volts, according to Transactions of the American Elec- 


location, from a substation at Brecken- 
ridge. The lighting of the town is from 


trochemical Society. 
The third volume of the transactions of 


GENERATOR STATION AND TRANSFORMER HOUSE OF THE GOLDPAN ENGINEERING AND MINE 
SUPPLY COMPANY, BRECKENRIDGE, COL. 


2 .200-volt mains, also from the same sub- 


station. 
The plant has been in full operation 


the American Electrochemical Society is 
being distributed. This contains the pro- 
ceedings of the spring meeting, held in 


INTERIOR VIEW OF THE GENERATOR STATION, SHOWING PLAN oF DRIVING FROM PELTON WHEELS, GOLDPAN ENGINEERING AND MINE 
SUPPLY COMPANY, BRECKENRIDGE, COL. 
for a short time only but has proven the 
wisdom of the outlay by materially reduc- 

ing the cost of the mining operation. 


steel water mains used in the placer sys- 
tem. 


Distribution of current is made to these 


New York city April 16 to 18. Although 
the society has been organized but a little 
over a year, it has a membership of 510. 
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Electrical Patents. 


A coil for dynamo-electric machines 
has been invented by Mr. Hermann F. T. 
Erben, of Schenectady, N. Y., and the 
patent obtained thereon has been assigned 
to the General Electric Company, of New 
York. This invention relates to a method 
of making heavy field coils for dynamo- 
electric machines, such as the series coils 
for compound-wound motors and gener- 
ators. The coil which is produced con- 
sists of a plurality of parallel layers of a 
flat copper conductor wound edgewise, 
the layers making one or more turns, as 
determined by the design of the machine, 
and connected in series or in parallel, as 
the case demands. If connected in 
parallel, the coil is, in effect, the same as 
a solid bar having the same cross-section 
as the combined layers; but it has been 
found that the mechanical difficulties in- 
volved in winding a solid bar of large 
cross-section practically prohibits such 
construction. In winding a coil composed 
of a plurality of parallel strips of small 
size the several strips might be wound 
simultaneously, each being run through 
its own tension device; but for large coils 
this is impracticable, owing to the diffi- 
culty of obtaining a winding machine 
sufficiently strong to bend all at once the 
full section of copper. This invention ob- 
viates this trouble, permitting the several 
layers to be wound successively. The in- 
vention consists in forming the requisite 
number of convolutions or layers of metal 
separately, assembling them side by side 
in parallel relation, and securing their ad- 
jacent ends to suitable terminals. The 
inventor prefers to use a flat-sided con- 
ductor, such as a flat strip, of consider- 
ably greater width than thickness and of 
even dimensions throughout. To form the 
separate convolutions, he winds such a 
strip edgewise into a helical coil of a large 
number of turns, then cuts the coil into 
lengths, and then interweaves the lengths 
by screwing them together until they all 
lie parallel with their ends flush. The 
ends of the layers are then soldered to- 
gether and to a terminal of proper cross- 
section. If a greater cross-section of coil 
is desired, a second coi] of smaller or 
greater diameter can be similarly con- 
structed and slipped inside or outside of 
the other, the terminals of the two being 
connected in parallel. 

The Consolidated Wireless Telegraph 
and Telephone Company, of Philadelphia, 
Pa., a corporation of Arizona Territory, 
controls a patent issued to Cornelius D. 
Ehret, of Ardmore, Pa., on improvements 
in wireless signaling systems. By this 
system the electroradiant energy is re- 


ELECTRICAL REVIEW 


ceived upon a suitable receiving conduc- 
tor or conductors and produces therein 
fluctuating electric currents of a frequen- 
cy equal to that of the transmitted en- 
ergy. The receiving conductor is itself 
so adjusted as to its electrical constants 
as to be selective of energy of a prede- 
termined frequency, and associated with 
such receiving conductor or circuit are 
one or more circuits, each of which is also 
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adjusted as to its electrical constants as 
to be selective of currents of a frequency 
equal to that of the transmitted energy. 
These circuits are preferably arranged in- 
ductively in tandem with each other, and 
the capacity and inductance of the first 
circuit will produce a product equal to the 
product of the capacity and inductance 
of each succeeding circuit; but it is the 
inventor’s intention to have a relatively 
great capacity in the circuit nearest the 
receiving conductor or circuit while the 
inductance is relatively small. In the next 
circuit the capacity is relatively smaller 
and the inductance relatively greater, and 
so on in cach succeeding circuit the ca- 
pacity becomes relatively smaller, while 
the inductance becomes relatively greater, 
the product of the capacity and induct- 
ance being the same for each circuit. Re- 
ferring to the accompanying diagram, A 
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represents the usual aerial conductor of 
a wireless signaling system, between which 
and the earth-plate E is connected the 
primary P of the transformer. A mav 
however, represent a metallic line conduc- 
tor of an ordinary telegraphic or signal- 
ing system, upon which have been im- 
pressed alternating currents of a definite 
frequency and controlled to represent a 
signal or message. S represents the sec- 
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ondary of the transformer, and in circuit 
therewith are the capacity or condenser 
K’, inductance L’ and the primary P’ of 
a second transformer. S’ is the second- 
ary associated with the primary P’, and 
in circuit therewith aro the condenser 
K?, inductance L? and the primary P” of 
a third transformer. S” is the second- 
ary of this third transformer, in circuit 
with which are the condenser or capacity 
K? and the inductance L3. The circuits 
just described are inductively connected 
with each other in tandem, and, as shown, 
the capacity of the several circuits be- 
comes progressively smaller, while the in- 
ductance becomes progressively greater. 
The product of capacity and inductance 
of each circuit is, however, equal to the 
product of capacity and inductance of 
every other circuit. The resistance of each 
circuit is maintained as low as consistent 
with other requirements. The inductances 
are shown as adjustable, and, in fact, 
these inductances are not the entire in- 
ductance of a circuit, inasmuch as the 
primary and secondary windings also con- 
stitute a portion of the total inductance 
of a circuit. ‘lhe capacities are also ad- 
justable. In shunt to the inductive L? is 
connected the wave-responsive device W’, 
which controls the usual local circuit in- 
cluding the relay R’ and the source of 
energy B. The relay R’ controls the local 
circuit, including source of energy 6’ and 
recording device M’. In shunt to the con- 
denser K3 is the wave-responsive device 
W, which controls the local circuit em- 
bracing the source of energy B and the 
relay R. The relay R cdntrols a local 
circuit, including source of energy b and 
rcording device M. Condensers k are 
connected between the wave-responsive 
devices and the inductance LÌ and the 
condenser K3 for the purpose of prevent- 
ing the relay batteries from normally en- 
ergizing the relays. With the product of 
the capacity and inductance K’ and L’ 
being adjusted the circuit including them 
becomes sclective of a certain message OF 
signal represented by electroradiant en- 
crgy of a definite frequency. This se 
lectivity is, however, not very sharp, be- 
cause of the relatively great amount of 
capacity. With the product of the ca- 
pacity and inductance remaining the same 
throughout the tandem circuits and pro- 
gressively increasing the inductance and 
correspondingly decreasing the capacity 
the selectivity becomes sharper and sharp- 
er. In consequence in the circuit includ- 
ing the inductance I3 and condenser K 
the selectivity is the sharpest, and any 
stray or undesired harmonics will not pro- 
duce effects in this most sharply 
selective circuit to produce any false 
or undesired signal. It is of the 
essence of the invention, therefore, 
that the receiving circuits become 
progressively more sharply selective, to 
the end that none but the desired electro- 
radiant energy. shall, be able. to influence 
the receiving apparatus. 
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Dr. Georg Egley, a German chemist, 
residing in Charlottenburg, Germany, has 
devised a new process of smelting metals 
and metal compounds by means of elec- 
tricity. In the reduction of metals in the 
electrical furnace, especially in the 
preparation of nickel by reduction of pro- 
toxide of nickel in the electrical furnace 
in presence of carbon, the molten metal 
easily takes up carbon from the electrodes, 
thereby appreciably diminishing the value 
of the product. According to the present 
invention this inconvenience is avoided 
by the formation of a scoria of almost two 
centimetres thickness. This slag or scoria 
is composed of a substance which is 
chemically inert or undecomposable to as 
high a degree as possible at high tempera- 
tures and in the presence of carbon and 
metals which will not melt or which melt 
only with great difficulty at the tempera- 
tures at which the reduction of the nickel 
oxide takes place and is volatile only to a 
very small extent and which at the same 
time is a good conductor of electricity. 
Under this invention a scoria or slag of 
this nature is formed over the lower elec- 
trode of an electrical smelting furnace 
previous to the smelting operation, and 
the fact that the same will remain solid 
or nearly solid at the melting tempera- 
tures will enable it to remain over the 

said electrode, and thus screen the metal 
formed at the reduction process against 
the absorption of carbon from the said 
electrode. Magnesia is a substance es- 
pecially well fitted for the formation of 
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ELECTRICAL FURNACE. 


such a scoria, being indifferent to high 
temperatures to a remarkable degree. The 
invention, therefore, adds to magnesia a 
substance conducting electricity in a cold 
state or at red heat and which is chemic- 
ally inert and non-volatile and undecom- 
posable at high temperatures—such, for 
example, as fluorspar, titanium dioxide, 
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titanium monoxide, or the like. Admix- 
tures of this nature materially add to the 
conductivity of the magnesia without 
lowering the melting point of the mixtures 
below the heat to which they are subjected 
in the smelting operation. The propor- 
tions in which these admixtures are added 
to the magnesia are about twenty to 
twenty-five per cent by weight. After the 
lower electrode, which in the case of con- 
tinuous currents is the cathode, is covered 
by a scoria of the nature described, it is 
allowed to cool to red heat, and then the 
reduction of the protoxide of nickel is 
carried out, preferably, by continuous 
current of low density. The current den- 
sity employed is preferably about two am- 
peres to the square centimetre, although 
good results may also be obtained at lower 
current densities. 

A new method of frosting glass bulbs 
or globes has been devised by Mr. Pat- 
rick Kennedy, of New York city, who has 
assigned his entire interest to the Con- 


METHOD OF SF ROSTING GLASS GLOBES, 


solidated Railway Electric Lighting and 
Equipment Company. The object and 
purpose of the present invention are to 
produce on the inner surface of the bulb 


a frosted appearance, which may cover the 


whole of the said inner surface or only a 
part thereof, as will be hereinafter ex- 
plained. To effect this object according 
to the present invention the upright bulb 
is charged through its lower tubular stem 
with an etching or corroding acid—as 
hydrofluoric acid, for example—by press- 
ure on the body of said acid, and after it 
shall have produced the desired effect by 
corroding or etching the inner surface of 
the hollow bulb the acid is allowed to flow 
out by gravity, the pressure being balanced 
or removed. In order to cleanse the bulb 
thoroughly of the acid, the above opera- 
tion is repeated with water, which rinses 
out the bulb. This result may be effected 
by immersing the lower stems or necks 
of the bulbs in the acid or liquid in a 
closed receptacle and putting air press- 
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ure on the liquid, so as to cause it to rise 
in the bulbs to the desired extent, or it 
may be done by using an open liquid re- 
ceptacle and exhausting the air from the 
bulbs at their upper stems. 

The General Electric Company has 
purchased a patent recently granted to 
Mr. Augustus A. Ball, Jr., of Lynn, 
Mass., on a hoisting motor. This inven- 
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tion relates to hoisting apparatus, and its 
object is to provide a simple, compact and 
powerful machine of this class driven 
by an electric motor and comprising a 
self-contained piece of mechanism which 
can be moved about from place to place 
whenever wanted. Such a device is of 
special value in machine shops, where it 
can be mounted on an overhead track 
and used to hoist and convey heavy cast- 
ings and the like from one point to an- 
other; in warehouses for lifting and trans- 
porting goods; in plants for handling ore, 
coal, grain; in quarries, dockyards and, 
in fact, almost every place where things 
have to be lifted and moved_about. The 
machine comprises a screw which is at- 
tached to any suitable abutment, such as 
a rope, bar, beam or a trolley running on 
an overhead track, and in such a manner 
that while it may swing or rotate in any 
direction it will resist the end pull of the 


hoist. Concentric with this screw is an 
electric motor whose armature shaft is 
hollow to encircle the screw and carries a 
nut meshing therewith. As the motor re- 
volves it travels up or down on the screw. 
To increase its range of lift, the screw 
may be made tubular and the armature 
shaft may carry a second nut meshing 
with a solid screw rod sliding in and out 
of the tubular screw and arranged to be 
moved upward at the same time that the 
motor rises and to run downward when 
the motor lowers itself. This compound 
screw action gives a range of hoist prefer- 
ably about double the travel uf the motor. 
An automatic switch cuts out the motor 
when the hoist reaches the limit of its up- 
ward or downward movement. 
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BOOK REVIEWS. 


“Radium.” William J. Hammer. New 
York. D. Van Nostrand Company. Cloth. 
72 pages. 6 by 9 inches. Illustrated. Sup- 
plied by the ELEcTRICAL REVIEW at $1.00. 


This is a reprint of a lecture delivered 
at the joint meeting of the American In- 
stitute of Electrical Engineers and the 
American Electrochemical Society. The 
author reviews the present state of our 
knowledge of radium and other radio- 
active substances, polonium, actinium and 
thorium. He takes up the subjects of 
phosphorescent substances and fluorescent 
substances, the properties and applica- 
tions of selenium, and the treatment of 
disease by the ultra-violet light. Certain 
of the suggested applications of selenium 
are ingenious and interesting, and the de- 
scription of the Finsen method of treat- 
ine skin diseases shows what has already 
been accomplished and indicates what 
may be expected of light as a weapon 


against disease. 
“ Secondary Batteries.” An Engineer. Lon- 
don. Alabaster, Gatchouse & Company. Cloth. 


83 pages. 514 by 8 inches. Illustrated. Sup- 
plied by the ELECTRICAL REVIEW at $).25. 


This little work is intended—so the 
front page informs us—as “a practical 
handbook for owners and attendants.” 
While there is some good and helpful in- 
formation in the book of the character 
that will be understood by the general run 
of battery attendants, there is a distress- 
ing lack of explanatory diagrams and 
figures, the methods of expressing the 
ideas set forth are crude, and the work is 
marred by its inconsequential character 
and absence of any regular order. Appar- 
ently the author simply put down ideas as 
they occurred and never rearranged them 
under any divisions or subjects. How- 
ever, it is, in spite of its faults, a good 
book for station men in charge of bat- 
teries to read and to follow, the matter 
being fairly reliable and trustworthy. 
The author insists throughout on the 
constant attention that should be given 
cells and on the absurdity of setting down 
records which do not represent actual ob- 
servations. While this may appear 
axiomatic, it is nevertheless true that 
many records are merely guesswork and 
this note of protest shows that “Engineer” 
has come frequently in contact with such 
alleged records and has been lead by them 
into devious and unprofitable deductions. 


‘¢Alternate-Current Transformer.” F. G. 
Baum. New York. McGraw Publishing Com- 
pany. Cloth. 195 pages. 6 by 7%inches. 122 
figures and diagrams. Supplied by the ELEC- 
TRICAL REVIEW at $1.50. 


- 


The number of works on the trans- 
former and theory of alternating currents 
already in existence is so great that there 
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is no room for a work on this subject 
unless the author has new methods of 
treatment of the complicated and mind- 
harassing phenomena that comprise the 
subject, which treatment helps to make 
clear in this branch of the art. Mr. Baum’s 
contribution to the present literature is, 
however, well warranted and his work is 
a step forward toward the ideal treatise 
on alternating currents in that he dis- 
cusses, to a large extent, the physica! 
facts. The ideal work on alternating-cur- 
rent phenomena will, it is hoped, some 
time appear and will take up the physical 
side of each question and from the actual 
phenomena as they appear to the mind’s 
eye, deduce the mathematical formule, 
which after all are merely the quantita- 
tive expression of the phenomena. Hither- 
to all the writers on alternating currents 
have proceeded the other way and de 
duced a picture of the physical happen- 
ings from the solution of mathematical 
formule. While the work under review 
does not by any means handle the sub- 
ject in the rational way indicated, it 
comes much nearer the mark than any 
book yet published. There are several 
good, practical formule from which the 
small and negligible factors have been 
eliminated, making them short, easily used, 
and sufficiently accurate for engineering 
computations. The complete formule also 
appear and nearly all are fully derived, 
making the mathematical work easy read- 
ing. The method of referring all actions 
in the transformer to the magnetic flux 
simplifies the general theory of this de 
vice and it is also applicable to the in- 
duction motor. The chapters on “Repre- 
sentation of Pressure Relations,” “Regu- 
lation” and “Systematic Design” are par- 
licularly good. The other chapters are 
“Elementary Principles,” “Simple Trans- 
former Diagram,” “Efficiency,” “Test- 
ing,” “Series and Constant-Current Trans- 
formers, Regulators and Compensation 
Voltmeters,” “Transformer Connections,” 


commercial types, and an appendix giving 
extracts from the underwriters’ rules. 


Proceedings of the Engineers’ So- 
ciety of Western Pennsylvania. 
The May issue of the proceedings of the 

Engineers’? Society of Western Pennsy]- 

vania contains the following papers: 

“Commercial Gases for Power Purposes,” 

by Alexander M. Gow; “Power Economy 

of the Gas Engine as Influenced by the 

Fuel,” by Wiliam P. Flint; “Coal- 

Handling Machinery and Its Application 

to Steam Power Plants,” by T. F. Web- 

ster, and “The Evolution of the Deter- 

mination of Iron and Ores,” by H. M., 

Craver. 
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Production of Platinum in 1902. 


The report for 1902 to the United 
States Geological Survey on the produc- 
tion of platinum in 1902 is now in press. 
The report is in two parts, the first be- 
ing the report proper, by Dr. Joseph 
Struthers, and the second being a paper 
hy Professor J. F. Kemp on platinum in 
the Rambler mine, Wyoming. 

The production of platinum from do- 
mestic ores in the United States decreased 
from 1,408 ounces, valued at $27,526, in 
1901—-the largest output recorded by the 
Geological Survey since 1880—to ninety- 
four ounces valued at $1,814, the smallest 
production since 1893. In connection with 
the platinum there were also obtained 
froin the ores twenty fine ounces of iridi- 
um, as against 253 ounces in 1901. The 
domestic supply of platinum in recent 
years has been obtained as a secondary 
product chiefly from gold placer deposits 
in Trinity and Shasta counties, Cali- 
fornia. It is reported that the metal oc- 
curs, though not in commercially rich de- 
posits, in many other gold placers of Cali- 
fornia, as well as in Washington, Oregon, 
Idaho, Montana, Colorado and Alaska. 
The Rambler mine, Wyoming, continues 
to attract attention, and during the year, 
a considerable quantity of the metal was 
collected, but not marketed, by the Wara- 
tah Minerals Company, at Kerby, pear 
Grants Pass, Josephine County, Ore. 

The Russian sources of platinum sup- 
ply, which furnish about ninety per cent 
of the total consumption of the worl, 
are comparatively limited. The platinum- 
bearing ores extend along the eastern 
watershed of the Ural Mountains in East- 
ern Perm and along the watershed far- 
ther south. 

The imports of platinum into the 
United States during 1902 were valued 
at $1,987,980 as compared with $1,695,- 
895 in 1901. 

Professor Kemp’s paper contains a brief 
description of the situation, topography, 
and geology of the Rambler mine, whieh 
is in Albany County, Wyoming, about 
forty-five miles southwest of Laramie, 
near the headwater of Douglas Creek, in 
the Medicine Bow Mountains; a descrip- 
tion of the Rambler dike, and an account 
of the ore body itself. Great interest was 
excited late in 1901 and early in 1902 
by the finding of the platinum group of 
metals in the copper ore of the mine and 
by the separation from the ore of sperry- 
lite, diarsenide of platinum. The metal 
has not yet been extracted on the com- 
mercial scale. The paper is illustrated by 
a map of the Rambler mine. 
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Power Developments at Niagara 
Falls. 

It is impossible to appreciate the ex- 
tent of the power developments going on 
at Niagara Falls at the present time 
without a visit to that important indus- 
trial centre. 

Every one is more or less familiar with 
the condition of the developments on the 
American side. The Niagara Falls 
Power Company will, ere long, have ali 
the machinery in its station No. 2 in- 
stalled, which will give this company an 
available output of 105,000 horse-power. 
The Niagara Falls Hydraulic and Manu- 
facturing Company can deliver about 
40,000 horse-power with the machinery 
already on the ground. 

It is on the Canadian side, however, 
that the greatest developments are going 
on. Here three separate companies are at 
work. The Canadian Niagara Power 
Company, which is allied to the Niagara 
Falls Power Company, is constructing a 
plant on the same general plan as that 
of the latter. The wheel-pit is now about 
complete, the tunnel has been driven 
through and is being lined, and part of 
the hydraulic machinery is being put in 
place. This wheel-pit will accommodate 
five 10,000-horse-power units, but by ex- 
tending the pit the capacity of the sta- 

tion will be doubled. 

The second company to start construc- 
tion on the Canadian side was the 
Ontario Power Company. This com- 
pany will convey the water from an inlet 
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output of the station, when completed, 
will be 150,000 horse-power. In addi- 
tion to this, the Ontario Power Company 
has been granted the right to draw water 
from Chippewa Creek sufficient to gen- 
erate another 150,000 horse-power. 

The third company on the Canadian 
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NOTES ON X-LIGHT. 
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BY WILLIAM ROLLINS. 
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NOTE CLXIX—-A SHUTTER FOR AN X-LIGHT 
TUBE-BOX. 


In earlier notes I have explained the 
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Fig. 1.—SHUTTER FoR X-LiGHT TUBE-Box, OPEN. 


side is the Toronto & Niagara Power 
Company. The power-house of this com- 


Fie. 2.—SHAHUTTER FoR X-Licnt TuBE-Box, CLOSED. 


pany will be erected on what is now the 


further up the river through pipes eight- 
een feet in diameter, placed underground 


in a trench. The power-house will be 
placed below the cliff near the Horseshoe 
Falls. 
10,000 horse-power each, and the total 


The units will have an output of 


bed of the river. Here a wheel-pit will 
be excavated, and a tunnel driven to dis- 
charge the water below the Horseshoe 
Falls. The design of this station con- 
templates an output of 125,000 horse- 


power. 


advantage of using a shutter in taking 
photographs by X-light and given figures 
of shutters; the one to be described is a 
more convenient form. Figs. 1 and 2 are 


BACK OF SHUTTER FOR X-Liant Tusne-Box 


photographs of the shutter. Fig. 1 is a 
detailed front view of the tube-box slide 
(consult notes cxlix, clv and clvi), with 
the opening of the diaphragm plate ex- 
posed by the action of the shutter. Fig. 
2 shows the same opening closed so that 
no X-light may escape from the tube- 
box. Figs. 3, 4, 5, 6 and 7 are drawings 
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to explain the mechanism. Fig. 3 is a 
view of the back of the shutter, the slide 
of the tube-box having been removed. The 
leaf SL which closes the hole in the 
diaphragm plate is made of hardwood 
with a depression filled with white lead 
S,L 


WHITE LEAD 


SPIRAL SPRING FoR Movino X-LiIGHT TUBE- 
Box SHUTTER. 


and japan until opaque to X-light. The 
moving force is a strong spiral spring 
SP, Figs. 3 and 4. One end is attached 
to the axis of the cam C, which moves 
the leaf SL, the other to the fixed sup- 
port FS, attached to the hard rubber plate 
supporting the mechanism of the shutter. 
Tension is made on the spring by turn- 
ing the handle forming the head of the 
axis of the cam; shown in Figs. 5, 6 and 
7. To prevent the action of the shutter 
from uncoiling more than one turn of 
the spring in closing the opening of the 
diaphragm plate, a stop ST is employed, 
Figs. 5, 6 and 7. To allow the spring to 
be wound to the proper tension the stop 
is turned back as shown by the dotted 
lines in Fig. 5. The shutter is ready for 
use (with the leaf SL closing the opening 
in the diaphragm plate), when the hook 
HK, Vig. 5, is in the very shallow notch 
NH. To open the hole in the diaphragm 


DETAILS OF SPRING MECHANISM FOR X-LIGHT 
TUBE SHUTTER. 


plate a rubber bulb attached to the rub- 
ber tube RT, Fig. 5, is pressed. The air 
which is driven from the bulb enters the 
metal cylinder CY, forcing forward a 
piston that by the force of its impact 
drives forward the arm AP to the posi- 
tion shown in Fig. 6, releasing the hook 
HK from the notch NH, thus alluwing 
the spiral spring to turn the leaf SL until 
the opening of the diaphragm, Fig. 1, is 
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exposed. The hook HK, Fig. 6, strikes 
against the catch SC, causing the open- 
ing of the diaphragm plate to remain ex- 
posed. To close the opening in the dia- 
phragm plate, to shut off the beam of 
X-light, a second impulse is given to the 
bulb, which forces the arm AP forward 
to the position shown in Fig. 7, lifting 
the hook HK from the notch SC, Fig. 
6, allowing the leaf SL to close the open- 
ing in the diaphragm plate. When a 
more rapid action of the shutter is wanted 
the catch SC is turned up by means of a 
hanger. One impulse of the rubber bulb 


will then open and close the hole in the 


diaphragm plate. I have illustrated this 
shutter with care to make the construc- 
tion so evident that an ordinary mechanic 
could make one for any physician who 
was convinced of its utility. It is useful 
in photographing the chest and is well 


POSITION OF MECHANISM WHEN OPENING 

X-Licgut TUBE SHUTTER. 
suited for some therapeutic purposes, es- 
pecially in tube-boxes containing X-light 
tubes of the type described in note clxviii 
and used in treating two patients at one 
time. In the latter case the tube-box re- 
quires two shutters. 


liebe aces 
Chlorine Smelting with Electrolysis. 

At the recent meeting of the Faraday 
Society, Mr. J. Swinburne described the 
new method of working sulphide ores, 
which he has developed in conjunction 
with Mr. Ashcroft. Essentially, the proc- 
ess consists in attacking simple or mixed 
metallic sulphide in a state of fusion with 
chlorine, whereby, under suitable condi- 
tions, sulphur is given off and may be 
condensed, leaving a simple or mixed 
chloride of the original metals. This 


chloride residue is then treated by chemic- 


al means, all its metallic constituents be- 
ing eventually displaced by zine, until 
the final zinc chloride is ready to be 
dissociated by igneous electrolysis, giving 
the chlorine required to treat a further 
quantity of ore. The method recovers all 
the ingredients of the mineral as elements, 
except the iron and manganese, which are 
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obtained as their highest oxides. The 
former may be further treated to render 
it salable as an oxide paint, or may be 


reduced to yield pure iron. The only re- 


agent needed is zinc chloride, zinc itself, 
or hydrochloric acid, as the case may be. 

The application of this process to the 
Broken Hill ores was explained. The ore 
is crushed and introduced into a ten-ton 
transformer which is an iron vessel lined 
with fire clay. Chlorine is led in at the 
base through a carbon tuyere, the main gas 
pipes being of iron. Exothermic decom- 
position takes place, rendering artificial 
heating unnecessary. The temperature is 
controlled by feeding the ore at the proper 
speed. By means of a chimney the vapor- 
ized sulphur is drawn to a condensing 
chamber, where it is deposited as a solid. 
The chlorine is pumped in at a press- 
ure of ten to fifteen pounds per square 
inch. At the end of the operation the ore 
melts and the gangue separates, usually 
floating. ‘The ore is then run into water 
and filter-pressed, the solution being as 
concentrated as the cloths will bear. In 
the press remain the gangue and the lead 
and silver chlorides, the former is sepa- 
rated, the latter is fused with lead to 
extract silver and any gold. The filtrate 
is treated with spongy copper to precipi- 
tate any lead and silver in solution; with 
zinc, to throw out the copper; with 
chlorine, to convert the iron into a ferric 
state, whence it is precipitated as hy- 
droxide and zine oxide. Thus, an aqueous 
solution of pure zine chloride is left, which 
is cautiously evaporated to dryness, and 
the residue fused. This is decomposed 
electrolytically in open vats where cheap 
anodes are used, before the bulk of the 
pure chloride is dissociated. The fused 
zine chloride derived from the lead sub- 
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POSITION OF MECHANISM WHEN CLOSING 
X-LıenT TUBE SHUTTER. 


stitution above is then incorporated with 
the rest of the salt, and the whole is te 
trolysed with a current of about four eg 
in closed vessels internally heated, whic 
are kept under a slightly diminished at- 
mospheric pressure to prevent loss © 
chlorine. The cost of working the proc 
ess is given roughly as $7.50 per ton, over 
and above the cost of electrical energy: 
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High-Speed Eleetric Traction on 
Railways. 

At the recent conference of the British 
Institution of Civil Engineers a paper 
upon high-speed electric traction was read 
by Mr. J. W. Jacomb-Hood. High-speed 
electric service is defined as “frequent 
communication, without intermediate 
stops, between busy centres that are widely 
separated.” The speed of the trains must 
not be less than sixty miles an hour. 
Means that are adopted for such high- 
speed services must be equally available 
for a modified stopping service, as well 
as for freight and shunting services. 
While the advantages of electrical serv- 
ice are admittedly considerable for many 
conditions of traffic, a wholesale conver- 
sion of steam services is so difficult a fi- 
nancial problem as to be practically im- 
possible even if proved desirable. The 
subject divides itself into generation, con- 
sumption, transmission, distribution and 
collection of current. One of the vital 
questions connected with the power station 
is the economical limits of size of steam 
or gas generating units. After taking ac- 
count of the increased cost and losses in 
extended transmission lines, reason would 


seem to dictate that the power stations 


should be as widely separated and as few 
in number as possible, to ensure a steadier 
load and a better load-factor. As regards 
driving motors, the practice of to-day 
seems to be in favor of a direct-current, 
series-wound motor with automatic field 
regulation. On the other hand, there is 
the alternative of a system that involves 
the use of smaller high-tension currents 
used in alternating, single or multiphase 
motors that are limited to one or two eco- 
nomical speeds, It is difficult to foresee 
the effect that invariable speed would have 
upon the conduct of general railway busi- 
ness. For all classes of work, variable 
spced is to be preferred. The multiple- 
unit system will almost certainly be em- 
ployed for high-speed service, while elec- 
tric locomotives will be used for freight 
shunting and other general business. Jn 
the transmission, distribution and col- 
lection of current the greatest practical 
difficulties are met. The urgent need for 
economy makes overhead bare conductors 
suitable for carrying current at high volt- 
age desirable. Existing practice seems to 
show that a system of distribution to a 
third conductor rail best meets the needs 
of the case, but the existence of a third 
rail introduces troubles in the up-keep 
of the road and should be avoided if pos- 
sible. An overhead conductor system will 
be less unwelcome to the maintenance en- 
gineer and, from some points of view, has 
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advantages over any ground-collecting sys- 
tem. But if three-phase current is used 
the duplication of conductors presents 
another difficulty. Difficulties in the way 
of collecting comparatively heavy current 
from an overhead equipment appear to 
have been solved to some extent in the 
North Italian railways. Systems that have 
been advocated of collection from the 
primary conductor for use in a motor- 
generator on a locomotive seem attractive, 
as they would do away with substation 
difliculties. Further accumulator systems, 
though they may be useful and economi- 
cal for light branch services, are thought 
to have any promise for heavy general 
railway work. 


Automatic Control of Electric Cars. 

Recently a demonstration was made at 
Devonport, England, of a new system of 
regenerative tram-car control which has 
been designed by Mr. J. S. Raworth. The 
car had four wheels and weighed about 
nine tons. It was equipped with two 
1,000A Brush motors. The line upon 
which it was tried has a number of steep 
grades, varying up to ten per cent. The 
total length of level road does not exceed 
one-quarter of a mile in five miles. All 
the cars have been equipped with hand 
brakes, slipper brakes and _ rheostatic 
brakes, but in spite of these precautions 
a number of serious accidents have hap- 
pened. 

The alternations made in the equip- 
ment are as follows: The field winding 
has been changed from series to shunt, 
with the addition of an auxiliary series 
winding. The motion of the power 
handle has been limited to the series 
notches. A speed control lever has been 
added, interlocked with the power lever, 
and an automatic switch has been intro- 
duced into the emergency circuit to cut 
out resistances when the line current fails. 
No change has been made in the arma- 
tures or any other connections. Power 
is applied by the power handle as hereto- 
fore, but more quickly. This gives the car 
a speed of from two and one-half to three 
miles an hour. The speed lever is now 
pushed forward slowly for acceleration 
up to fourteen miles an hour. Regenera- 
tion takes place automatically on a de- 
scending grade by pulling back the speed 
lever quickly. 

In descending a one to twelve grade 
the speed lever can hold the car steadily 
at two and one-half to three miles an 
hour. In the extreme backward position 
the speed lever releases the power handle, 
which instantly flies to the emergency 
stop and pulls the car up, without any 
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= shock, to one mile an hour, The effect is 


exactly the same whether the trolley be 
on or off the line. In climbing a hill 
the effect of shutting off the current is 
that the car drifts slowly backward at one 
mile an hour. 

The net saving in energy obtained in a 
large number of trial runs is stated to 
be about thirty per cent, as measured on 
the car. Instead of 140 amperes, the maxi- 
mum demand on the line is reduced to 
eighty amperes per car. In descending 
hills the regenerative effect is usually 
forty amperes, though it sometimes rises 
to fifty amperes. ‘There is no heating or 
sparking of the motors beyond normal. 
Mechanical brakes are superfluous, except 
to hold the car on the grade. The re- 
generative control is said to be quicker 
and more certain in braking than any of 
the brakes with which cars are now fitted. 

There are two handles on the controller 
—one for the field winding and the other 
for the armature. The latter can not be 
moved until the former is on the notch 
of the maximum excitation of the field, 
but it can then be advanced to any posi- 
tion. Resistance is gradually inserted into 
the field circuit to increase the speed by 
advancing the lever controlling the field 
resistances. Should it be desired to de- 
crease the speed or to cause the motors 
to generate and return current to the line, 
it is only necessary to move this lever 
backward. When this lever reaches a po- 
sition in which all resistance has been 
cut out, the armature lever flies back and 
breaks the circuit, unless it is purposely 
held forward. As shunt motors are used, 
current is returned to the line auto- 
matically when the car descends a grade. 
If the trolley comes off the line the 
motorman has merely to press a small 
handle attached to the field resistance 
lever, which switches in a series winding 
system of many turns of fine wire and 
short-cireuits the motor. It is imma- 
terial in what position either lever is, or 
whether the car is running backward or 
forward when this operation is performed. 
Immediately the auxiliary series winding 
is connected, the car is pulled up almost 
to a standstill. The inventor states that 
it is possible to combine his system with 
the series parallel, and in this way obtain 
an acceleration as great as that given by 
the latter system. 


There are several varieties of mica, 


some of which have commercial value 


when in merchantable condition. The 
most common is muscovite, or potash, 
mica. This is the ordinary mica of com- 
merce. By transmitted light it is various 
shades of yellow, green and brown, wine 
color, ete. 
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Reviews of 


Metallurgy of Zinc. 

In this article Mr. J. Izart discusses 
the various metallurgical processes for the 
production of zinc. A review is given of 
the different electrolytic processes, none 
of which, however, is thought to meet the 
requirements. The difficulties encoun- 
tered in most of these are those of pro- 
ducing the zine in a solid metallic forin 
and purifying the electrolyte. Zinc, how- 
ever, can be produced in a solid deposit 
with very heavy current densities at low 
temperatures, but the consumption of 
energy and the high counterelectromotive 
force of polarization are given as the rea- 
sons why the electrolytic method has not 
replaced the older methods.—Translated 
and abstracted from the Revue Techno- 
logique (Paris), June 30. 


a 


The Heat Absorbed in the Electrolysis of 
Silver Salts and the Principle of 
Maximum Work. 

When a solution contains one part of 
silver nitrate and proportions varying 
from one to thirty-two of nitrate of cop- 
per for a hundred parts of water, the cop- 
per nitrate does not begin to decompose 
until the solution contains about thirty 
parts of copper to two of silver. By in- 
creasing the proportion of copper, a point 
is finally reached where the deposit con- 
tains one part of copper to two of silver. 
Where the solution contains eighty-seven 
parts of copper nitrate to two of silver 
nitrate, the deposit contains metals in 
equal proportions. According to Sprague’s 
law, the silver nitrate should be decom- 
posed first, followed by the copper salt, 
because the heat of the combination of 
copper nitrate is 52.3 calories and that of 
the silver is 17.4. If an acidulated solu- 
tion of hydrogen peroxide is electrolyzed, 
hydrogen is given off and water is decom- 
posed, but the peroxide is not reduced, 
although sixty-nine calories are required 
to bring about the former reaction, while 
the latter sets free 21.6 calories. These 
and other similar reactions have caused 
M. de Tommasi to state the following 
laws: “If a body is submitted to two 
chemical actions, that reaction which dis- 
engages the greater quantity of energy 
will take place, provided it can be started. 
Between two chemical reactions, that 
which requires the least heat or energy to 
start it will take place, even if it sets free 
less heat than the other reaction.” The 
author then enunciates the following law, 
which he calls “the principle of mini- 
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mum work”: Of several possible chemical 
reactions that which requires the least 


energy to start it will take place, what-. 


ever the quantity of heat of reaction, if 


it be started.”—T'ransluted and ab- 
stracted from VElectricien (Paris), 
July 18. 
d 
The Magnetic Rotation of the Plane of 
Polarization. 
From his magnetic-optical theory, 


Voight predicted that exceptional rota- 
tion of the plane of polarization in the 
neighborhood of an absorption band would 
take piace under the influence of a mag- 
netic field. Mocaluso and Cordino have 
verified this deduction experimentally. 
Voight also stated that certain phenomena 
would be present, and this also was veri- 
fied. In this article Herr J. J. Hallo ex- 
plains the method used in this work, by 
Which the quantitative law has been de- 
duced. Light polarized by means of a 
Nicol prism was passed, first, through the 
axis of a Ruhmkortf coil, between the 
pole-shoes of which was a sodium flame. 
The light then passed through a Fresnel 
double quartz prism which was placed be- 
fore the slit of a spectroscope. Immedi- 
ately back of the slit was the analyzing 
Nicol prism. The slit was placed at the 
focus of a concave mirror, which threw 
the rays in this way made parallel upon 
a large Rowland grating. The spectrum 
thus obtained is stigmatic and, in conse- 
quence, the double quartz prism gives in 
the spectrum a system of horizontal alter- 
nating dark and bright bands. Ag soon 
as the magnet is excited, the bands in 
the neighborhood of the sodium absorp- 
tion band are shifted in consequence of 
the rotation of the plane of polarization. 
The part of the spectrum in which the 
sodium lines are found is photographed, 
and this photograph is later enlarged five 
to seven times. On this photograph two 
rectangular axes are laid off, the axis of 
abscissa being parallel to the interference 
bands, and the axis of ordinates parallel 
to the absorption bands. ‘The axis of 
abscissa is divided into half millimetre 
divisions, and the corresponding ordinate 
of the interference band for each of these 
points is read off. On each photograph 
the author found three interference bands, 
and the sum of their respective ordinates 
was taken as the mean. The deviation of 
a band from its original position at each 
point gives the rotation of the plane of 
polarization at this point. The results 


of one experiment are given and their 
application explained—Translated and 
abstracted from the Physikalische Zeit- 
schrift (Leipsic), July 15. 
A 
A New Detinning Process. 


A new process of separating tin from 
tin scrap has been devised by Twnyan, 
which differs from those hitherto pro- 
posed, as voltaic action, aided by atmos- 
pheric oxygen, is made use of. Coke is 
crushed to a coarse powder and saturated 
with a strong solution of common salt. 
Any excess of solution above that required 
to saturate the coke is drained off, as it 
is important that air should be able to 
penetrate readily through the mass. The 
scrap to be stripped may be placed in any 
receptacle or even piled upon the ground. 
It is covered with this coke powder. Action 
commences rapidly and is completed in 
a few hours. The pile of scrap should be 
stirred from time to time to bring all 
parts in contact with the coke. The scrap 
iron is then sereened from the crushed 
coke, which is allowed to fall upon a fresh 
pile of scrap tin. The iron is washed 
to secure the tin, which forms a white, 
milky precipitate in water, probably hy- 
drated stannic oxide. No tin is found 
in solution as chloride. The moistened 
coke can be used over and over again, as 
long as it does not become too dry. The 
coke is not washed to secure the tin until 
suflicient is contained in the heap to make 
it worth while to clean up. The process 
is applicable to scrap of all sorts and all 
shapes, and it is said that a fairly com- 
plete separation of the tin is obtained 
at a very cheap rate——Abstracted from 
the Electrochemist and Metallurgtst (Lon- 
don), July. 

a 
Electric Power Appliances in the Mines of 
Europe. 

There are few departments of engi- 
neering in which electricity renders more 
efficient aid than it docs in the operation 
of a mine. In this article M. Emil 
Guarini gives a general survey of the field 
from the viewpoint of Continental prac 
tice. The disadvantages of the older sys 
tems were such that as soon as the possi 
bilities of the application of electricity to 
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placed, the machinery is easy to operate, 
reqvires little attention and is reliable. In 
addition, the power station may be placed 
at the most advantageous position for eco- 
nomical running, there is no loss of en- 
ergy when the machine is not in operation, 
and the total number of employés may be 
considerably reduced. While many Con- 
tinental mines are electrically equipped, 
the author states that so far as he knows 
there is none which is operated through- 
out solely by electricity. Nevertheless, 
every phase of work about the mine can 
advantageously make use of it—lighting, 
signaling, hoisting, drifting, ventilation, 
hauling and tramming, firing of shocks, 
the surface work, and ore treatment. In 
all of these operations electricity is a valu- 
able and economical auxiliary, because no 
other agent lends itself so well to the re- 
quirements of the industry, the unavoid- 
able losses are minimized, and the means 
are seldom wanting for the cheap genera- 
tion of electric power in a mine. In the 
choice of the type of motor to be used— 
whether direct or alternating current— 
both sides have their advocates and there 
are many excellent installations of both 
types. The author explains the various 
uses to which electricity may be put and 
the means for controlling the machinery, 
the types of generating stations which 
have been installed, and the accessory ap- 
paratus. The telegraphic systems which 
have been developed for mine use are 
interesting. Each station is usually pro- 
vided with a transmitter and a receiver. 
The receiver consists of a voltmeter, 
around the dial of which are arranged a 
number of signals or orders. The operator 
transmitting the order turns the crank 
of a magneto machine until the handle 
of the transmitter dial reaches the signal 
desired. The same signal is indicated on 
the receiver dial, and is usually accom- 
panied by as many strokes of the bell as 
the needle has advanced degrees. The 
operator receiving the signal repeats it 
back to the sender. A small dial and a 
short needle permit the transmission of 
quite a number of signals. The telephone 
instruments are usually loud-speaking, 
the receivers and transmitters proper be- 
ing closed by rubber stops when not in 
use. In noisy places the telephones are 
usually provided with movable receiver 
tubes which are drawn forward and ad- 
justed to the ears. A series of push-but- 
tons serves to keep the telephone in cir- 
cuit with the various lines. A great deal 
of mine signaling is done by simple 
sounders. For this service two bare wires 
are run from the signal bell at the hauling 
engine through the gallery where the 
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trams run. A piece of metal of any sort 
serve to complete the circuit at any point. 
The electrical transmission of signals pro- 
motes safety, makes the transmission of 
orders rapid, and establishes a bond be- 
tween the various parts of the mine and 
the office of the mine’s manager. —A b- 
stracted from the Engineering Magazine 
(New York), August. 

a 
New Electricity Works of the Manchester 

Corporation, England. 

In this number of this series of articles 
deseribing the generating stations of the 
Manchester Corporation, the Bloom street 
station is taken up. This station is prac- 
tically an extension of the original 
Dickinson street station, from which it is 
separated by an arm of the canal. It was 
erected mainly for the purpose of supply- 
ing power to the tramways, and presents 
a case where a power station is designed 
and completely equipped from the very 
start, there being no possibility of ex- 
tension on this site. ‘This site is trap- 
czoidal in shape, and the boiler room makes 
an angle with the engine room. The site 
is bounded on two sides by the canal and 
upon the other two by two streets. The 
power-house mcasures 172 feet by 36 feet, 
and contains eleven Babcock & Wilcox 
boilers set in six batteries. Each boiler 
is capable of evaporating 18,000 pounds 
of water per hour normally superheated 
100 degrecs Fahrenheit. The boilers are 
fitted with chain-grate stokers, and over 
cach boiler is a Green economizer. Above 
the ecconomizers are the feed-water tanks, 
and over all are the coal bunkers. These 
are capable of holding 800 tons of coal, 
which is brought into the works in wood- 
en boxes, as is customary in that section, 
lifted by a crane which runs along the 
top of the bunkers, and dumped into the 
bunker where it is required. The engine 
room measures 150 by 44 feet and 
is 36 feet 6 inches high to the 
crane rails. The generating plant 
consists of four Musgrave-Westing- 
house steam dynamos, each giving nor- 
mally 1,800 kilowatts at seventy-five revo- 
lutions per minute. The engines are verti- 
cal, cross-compound, condensing engines 
with Corliss trip-valve gear driven by 
separate eccentrics. Provision is made for 
controlling the valve gear of both cylin- 
ders by means of the governor, but if is 
customary to control the high-pressure 
cylinder only, operating the low-pressure 
cylinder at a fixed cutoff. The generators 
are large twenty-pole machines with a 
drum-wound armature and a commutator 
consisting of 900 segments. The field 


frames are split vertically and are com- 
pound-wound. The machines supply cur- 
rent at 410 to 440 volts for lighting, or 
500 to 550 volts for traction. When used 
on a lighting load they are operated as 
shunt machines only, but as compound 
machines for the traction load. Each en- 
cine is provided with a separate surface 
condenser, the circulating pumps of which 
are driven by electric motors. The plant 
is connected to the Dickinson plant across 
the canal by means of cables carried in 
troughing over a gangway.—Abstracted 
from the Electrical Review (London), 


July 17. 
a 


The Sterilization of Water by Oxygen Com- 
pounds of Chlorine. 

In this article Dr. Edouard Imbeaux 
describes the ozone sterilizing plants of 
Weisbaden-Schierstein and of Paderborn, 
a description of which has already ap- 
peared in the ExvecrricaL REVIEW. The 
author then takes up the sterilization of 
water by the oxygen compounds of 
chlorine. This method is interesting, as 
the chemical (bleaching powder) is a by- 
product of certain electrochemical proc- 
esses. A process was developed by Bergé, 
in which the peroxide of chlorine was pro- 
duced by treating potassium chlorate with 
sulphurie acid, but this has never found 
application, as the method is extremely 
dangerous. A process free from this fault 
is due to M. Howatson. In this, bleaching 
powder and perchloride of iron are 
brought together in solution. This gives 
calcium chloride, ferric oxide and per- 
oxide of chlorine, the latter acting as the 
oxidizing agent. The apparatus consists 
of two metallic towers containing each a 
double layer of sand, which acts as a 
filter. The lower layer is of coarse sand 
with the grains from three to four milli- 
metres in diameter. This is thirty centi- 
metres thick. The next layer is of equal 
thickness of sand with grains of about 
one millimetre in diameter. Over the 
two towers are the tanks containing the 
oxidizing reagent. From these tanks the 
reagent is allowed to drip into the pipe 
whieh delivers the water to the filters. The 
oxide of iron formed is deposited in a 
layer over the surface of the sand and 
arrests all solid matter and inorganic mat- 
ter destroved by the reaction. The opera- 
tion of this apparatus is rapid and regu- 
lar. It should be cleansed daily by 
forcing a current of water through the 
filter in the reverse direction. A filter 
four metres in diameter will sterilize about 
a thousand cubic metres of water per 
day.—Translated and abstracted from la 
Revue Technique (Paris), July 10. 
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THE SITUATION REGARDING THE 
EDISON STORAGE BATTERY. 


A VISIT AND INTERVIEW WITH THE IN- 
VENTOR AT HIS LABORATORY. 


Any information regarding the Edison 
storage battery is read with interest, and 
with the idea of seeing whether there was 
anything new to be said on this subject, 
a representative of the ELECTRICAL RE- 
viw called upon Thomas A. Edison 
last week at his laboratory at West 
Orange, N. J. Mr. Edison was very busy 
at the time with one of the phonographs 
used in making the master records. This 
machine was misbchaving, and tests were 
being made to locate the trouble. After 
making a record from a grand piano, 
which was played for this purpose by an 
electric piano player, Mr. Edison passed 
the record through a phonograph and 
listened to it for some time. He then 
placed it under a microscope and examined 
it for mechanical defects. 

“You know,” he said, “there is nothing 
like a phonograph for giving trouble. The 
storage battery is nothing to it. That 
record is out less than the one ten-thou- 
sandth of an inch, but it is worthless. Now 
listen to this one,’ he said, placing a 
moulded record in the machine. The piece 
was a duet and was certainly very fine. 
“Pretty good, isn’t it,” said Mr. Edison, 
with a smile of satisfaction. 

When asked whether he had made any 
recent tests with his electrical automobiles, 
he said: “I have made some automobile 
tests recently, but these were purely auto- 
mobile tests, and not battery tests. We 
secured a large twenty-four-horse-power 
gasoline tonneau and took it out to see 
what it could do. We wanted to get some 
data for designing several machines for 
our own use. We ran this machine for al! 
it was worth, and by the end of the run 
all of us were nearly in a state of nervous 
prostration, and many times it looked as 
though we would never get home again. 
We took it over rough roads and up hills 
and down, and in places we made about 
forty miles an hour; but I don’t want to 
do it again. Talk about eighty miles an 
hour—Whew! I don’t want to try it. 
Why, when we turned a sharp corner I 
thought every time the machine was going 
over; and when we finally did pull into 
the yard I didn’t have strength enough 
to lift my cigar. But we got the data all 
right. Look here,” he said, picking up a 
small red Jeather-covered notebook, “this 
is automobile data.” He turned over a 
number of pages upon which there were 
tables and notes. A pocket at the back of 
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the book contained a number of curves 
showing the results of the tests. 

“That is all automobile data,” he said, 
“and I am going to build a good ma- 
chine. The machines built in this coun- 
try are too amateurish and are not at all 
up to the best French machines. In fact, 
the French builders are three or four years 
ahead of the builders in America. For 
instance, the necessity of making the 
steering gear strong enough is just being 
recognized in this country. The French 
machines are much stronger than the 
American machines, although our roads 
are far worse than theirs.” 

“You are not going in for high-speed 
machines, are you?” 

“No,” said Mr. Edison, “I have had 
enough of that. These machines will be 
geared for twenty-five miles an hour, and 
they will make it right along. I be 
lieve that with one of these machines 
I will be able to beat, or, at any rate, 
keep up with any gasoline machine on a 
long run. If they run faster than my 
machine on a level, I will be able to go 
down hill just as fast as they will dare to, 
and for hill climbing, the electric motor 
is just the thing, so I will beat them 
there. On rough roads they will not 
dare to go any faster than I will; and 
when it comes to sandy places, I am going 
to put in a gear of four to one which I 
can throw in under such circumstances, 
and which will give me 120 horse-power 
of torque, and I will go right through that 
sand and leave them away behind! If 
the gasoline machine is stopped for any 
reason at all I will beat it easily. If they 
have no trouble whatever they may possi- 
bly beat me, though I doubt it. My ma- 
chine will not break down at all.” 

When asked the condition of the stor- 
age battery, Mr. Edison said that they 
were turning them out and selling them 
at present. 

“We are now making one set a day, and 
within a short time will be making two 
sets. We are not doing any advertising, 
because we have more orders than we can 
begin to fill. One large responsible auto- 
mobile company offered to take all that 
we could make. The public doesn’t seem 
to understand that it takes time to de 
velop an invention. If there were nothing 
to be done except to invent the battery it 
would be easy, but it is when it comes 
to designing and making the machinery 
for turning out the battery in commercial 
form and quantities that it takes time 
and money. We had a good battery last 
fall and had the machinery for making 
it, but I found a method by which I could 
reduce the time for charging very greatly, 


cout onehalf of them, I believe, leaving 
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and this necessitated the remodeling of 
all the machinery; but it had to be done. 
Why, it took six years to put the incan- 
descent light on a commercial basis; it 
took eight years to develop a practical 
telephone, and it has taken sixteen years 
to make a satisfactory phonograph and 
nine years for the typewriter. But 
the public doesn’t realize that, and think 
that as soon as a machine is invented it 
should be put on the market. Another 
thing that has held me back has been the 
difficulty in getting the kind of steel plate 
we need. We can get it all right, but we 
have to import it and pay a heavy duty. 
It is now being rolled in small quantities 
in this country by one firm, but machinery 
is being put in as fast as possible, so that 
we expect to have a satisfactory supply 
some time in the fall.” 

“The new battery, then, is much bet- 
ter than your old one, Mr. Edison ” 

“It is better in that it has a higher 
charging rate. You can charge it within 
one hour enough to give soventy-five 


per cent of its total capacity. In 
fact, the battery for large delivery 
trucks can be charged sufficiently 


while the trucks are being loaded to en- 
able them to deliver their goods. This, 
of course, means practically an unlimited 
travel. There is one truck now operating 
in New York, owned by B. Altman ` & 
Company. It is a two-ton truck, and had 
formerly something over 1,200 pounds of 


lead battery. We put in 1,200 pounds of 


my battery some time ago, and before 


long found that this battery was unneces- 
The man in charge decided 


sarily large. 
: He took 


to take out some of the cells. 
about thirty-six out of the sixty-six, cal- 
culating that this ought to give him a 
range of twenty-five miles, though he had 
some misgivings and thought it advisable 
to give it a thorough test for capacity be- 
fore sending it out. He started out from 
the barn and began to circle around Cen- 
tral Park. He had figured out that he 
could make the twenty-five miles before six 
o'clock and keep an engagement which he 
had, but when six o’clock came the bat- 
tery showed no signs of falling off, so he 
kept it going. He made twenty-five 
miles, thirty, thirty-five miles, and then 
he decided to take the truck back to the 
barn, At the end of the run he had made 
36.8 miles, and the batteries were just be- 
ginning to show a falling off in voltage. 
He had only something over 600 pounds 
of battery in that two-ton truck, and that 
gave him a range of travel of thirty-five 


miles.” 
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“Does the battery require much atten- 
tion?” 

“No,” said Mr. Edison, “it doesn’t re- 
quire any attention beyond seeing that 
the cells are kept full of water. You 
would think that any one would know 
enough to keep the cells full of water, 
particularly when a card is furnished with 
instructions to do so, but we had an ex- 
perience with one man who was told to fill 
the cells from time to time, and who was 
not told to do anything else; but still he 
didn’t do it. Of course, the water evapo- 
rated, the electrolyte fell, and the capacity 
of the cells ran down. He began to criticise 
the batteries, as they did not scem to be 
doing all that had been claimed for them. 
When we examined the battery there was 
only about one-third the volume of elec- 
trolyte that there should have been, and 
yet he thought the cells should give him 
the full capacity. When we filled them 
up with water they were all right again, 
and now we are going to put on each cell, 
‘keep full of water.’ ” 

When asked whether he was thinking 
of bringing out a type of cell suitable for 
railway work, Mr. Edison said that he 
was satisfied, for the present, at least, to 
work on the automobile battery. They 
were very busy filling orders, and the 
question of adapting the battery to rail- 
way work would come later. 

He said: “It will be very useful there, 
particularly in operating extensions to 
trolley lines already built. The batteries 
would be an economy in railway work, be- 
cause a twenty-car system could be oper- 
ated continuously with twenty-six cars, 
six cars being charged while the other 
twenty were on the road. The battery 
equipment should be a part of each car, 
and should not be removed. At the end 
of the trip the car could be run into the 
shed and charged in one hour sufficiently 
to keep it on the road three hours. As 
against the cost of the six additional cars 
and the batteries, there would be the sav- 
ing in the transmission line. As yet, we 
have not detected any deterioration in the 
cells. Of course, the efficiency of the 
automobile cell is not as high as would be 
the case for a battery intended for sta- 
tion work, because other things are sac- 
rificed in order to gain a high charging 
rate.” 

When asked whether he thought there 
would be any difficulty in reaching charg- 
ing stations when on a tour, Mr. Edison 
said that he did not think there would 
be within a short time. Charging stations 
are now being put in in various parts of 
the country, and this work will go. on 
more rapidly as soon as there is a demand 
for current. 
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He said, however, that he could not un- 
derstand why every one was going mad 
on alternating currents. In many cases, 
the large amounts of copper required in 
the direct-current system would, in the 
end, be found to have cost less than the 
transformers rs, ‘batteries and the other sec- 
ondary devices necessary for the alternat- 
ing system. 

In speaking of rectifiers for obtaining 
direct current for charging from an alter- 
nating-current circuit, Mr. Edison re- 
called his old device in which a third ter- 
minal had been introduced into an in- 
candescent lamp. <A direct current was 
obtained from the third wire. But he did 
not think the device could be made prac- 
tical. 

Mr. Edison is looking very well, but 
seems to have forgotten that he said last 
winter he was going to take a long rest. 
Evidently he can not resist the temptation 
to grapple with the many problems which 
arise in his laboratory. 
<> 
The Power Plant at Hamilton, 
Canada. 

The Hamilton Electric Light and Cat- 
aract Power Conipany’s steam power sta- 
tion in Hamilton, Canada, which will be 
used as an auxiliary to its water power 
plant at De Cew Falls, thirty-four miles 
distant, is to be equipped with the follow- 
ing machinery recently ordered from the 
Westinghouse Electric and Manufacturing 
Company: Two 1,000-kilowatt, two-phase, 
2,400-volt,  8,U00-alternation, engine- 
type generators, each driven by a ver- 
tical Corliss engine furnished by the 


Goldie & McCulloch Company, of Galt, 


Ontario; one fifty-kilowatt motor-gencra- 
tor exciter set for these alternating cur- 
rent generators, consisting of one seventy- 
five horse-powcr, two-phase, 400-volt, 
type C induction motor and a fifty-kilo- 
watt, 125-volt, compound-wound, engine- 
type generator, constituting a two-bear- 
ing set; also a switchboard consisting of 
two gencrator panels. In the receiving 
station of the Hamilton Light and Power 
Company, which adjoins the auxiliary 
steam power station in Hamilton, will be 
installed six 500-kilowatt, oil-insulated, 
self-cooling transformers with trans- 
former pancls, stepping down the current 
from 20,000 volts or 40,000 volts, three- 
phase, to 2,400 volts, two-phase. The en- 
gine-type alternators mentioned above 
will be operated in parallel with the 
secondaries from these transformers. For 
the water power station at De Cew Falls, 
the Westinghouse company will furnish 
two 5,000- kilowatt, three-phase, 2,400-volt 
alternators, which will be direct-coupled 
to water-wheels that are being built in 
Italy; two 100-kilowatt motor-generator 
exciter sets, each consisting of a 150- 
horse-power, 2,400-volt, type C induction 
motor, and two 100-kilowatt, seventy-volt, 
direct-current, compound-wound, engine- 
type generators, constituting three-bear- 
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ing sets; five 2,500-kilowatt, oil-insulated, 
water-cooled transformers, transforming 
from 2,400 volts, three-phase, to 22,500 
or 45,000 volts, three- phase; together with 
the necessary switchboards to control the 
apparatus recently ordered as well as that 
already installed in the station, aggre- 
gating eight separate switchboards with a 
total of eighteen panels, these to be 
equipped with type F instruments and 
types C and B oil switches throughout. 


` The North-Eastern Railway System. 


Particulars have been given in previous 
notes of the conversion to electrical work- 
ing of a section of the North-Eastern 
Railway Company’s system near New- 
castle-on-Tyne. The work of equipping 
the permanent way is to be proceeded with 
forthwith, and the further details of the 
scheme herewith will prove interesting. 
Beyond the addition of the working con- 
ductor no alterations will be made to the 
running road. Experimental trips are 
anticipated by September next, and when 
the service is in full running order an 
average speed of twenty-two miles an hour 
will be maintained. Two electric lovomo- 
tives will be employed to work the goods 
traffic. With regard to the construction of 
the new passenger cars, the sides of these 
will be built absolutely perpendicularly, 
and not sloping as is the case with ordi- 
nary steam trains, and the width of nine 
fect thus obtained will constitute the 
widest cars in England, of this descrip- 
tion. The bodies of the cars will be built 
at the company’s works, and the bogies 
will also be made in England to the de- 
sign of the North-Eastern Railway Com- 
pany’s engineer. The approximate length 
of route—single track—will be eighty 
miles. The arrangements for the supply 
of electric power were dealt with in my 
last notes. While on the question of the con- 
version of steam roads to electrical work- 
ing, it may be mentioned that the British 
Westinghouse Company has just secured 
the contract for the electrical equipment 
of the Werra] Railway Company’s system, 
which has running power over the Mersey 
company’s lines. The equipment will be 
identical with that of the Mersey system, 
power probably being supplied from the 
same power-house. Mention may also be 
made of the power-house which has been 
temporarilv erected by the District Rail- 
way Company for working the experi- 
mental trains, recently described in a 
separate article in the ELECTRICAL RE- 
view. Really the plant is that which was 
used to operate the notorious experi- 
mental line at Earl’s Court before the 
arrival of Mr. Yerkes, at a time when no 
disagreement existed between the two 
owners of the Inner Circle. There are 
two Belliss engines direct coupled to Sie- 
mens two-pole compound dynamos which 
generate at 550 volts. The Babcock & 
Wilcox boilers work at a steam pressure 
of 175 pounds. The eon also 
contains a 270-cell storage battery. 

London, July 25. | 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Hot-Wire Voltmeters and Ammeters. 

Recognizing the many advantages of 
hot-wire electrical measuring instru- 
ments, the Stanley Electric Manufactur- 
ing Company, Pittsfield, Mass., several 
years ago purchased the patent rights to 
what this company claims to be the most 
successful instrument of this character 
ever produced. Since this time their 
value has been generally recognized, and 
over 10,000 of these instruments are now 
in use in all parts of the world. 

The action of a hot-wire instrument 


Fria. 1. -Hot-WiRE AMMETER, WITHOUT 
Cover. 


depends, as its name implies, on the 
elongation of a wire suitably suspended 
and connected in the circuit, due to the 
heat produced by the current flowing 
through it. Owing to the fact that they 
operate independently of magnetic in- 
fluences, hot-wire instruments are unaf- 
fected by the frequency of the current 
which they measure or by the wave-form, 
and they are correct on either direct or 
alternating-current circuits. Moreover, 
external magnetic fields due to the 
proximity of bus-bars, generators, ete., 
do not influence their action, and this 
instrument may be mounted wherever con- 
venient. 

Fig. 1 shows an “S. K. C.” hot-wire am- 
meter without the case, and the working 
parts may be clearly seen. The hot wire 


proper which carries the current is made 
of platinum-silver, about six inches long, 
stretched between two terminals. Silver 
strips furnish auxiliary connections to the 
hot wire, so that the current has several 
paths in parallel through the same. Near 
the centre of the platinum-silver wire 
there is attached another wire made of 
phosphor-bronze, running to a terminal 
at the bottom of the instrument. Branch- 
ing from the phosphor-bronze wire is a 
strong fibre, which is looped around a 
jewel-mounted steel drum carrying the 
pointer, and terminating in the spring (as 
shown in the lower left hand of the ilus- 
tration) which maintains it taut. 

Yt is well known that when a wire is 


stretched nearly straight between two 


points, the slightest change in its length 
causes a considerable change in the 
amount of slack. On the passage of the 
current through the platinum-silver wire, 
its elongation produces a considerable 
slack in the phosphor-bronze wire, and this 
slack is immediately taken up by the ten- 
sion of the steel spring on the fibre, the 
drum around which the fibre is looped be- 
ing thereby rotated in proportion to the 
slack taken up. Owing to this arrange- 
ment of the platinum-silver and the phos- 
phor-bronze wires, a very slight change 
in the length of the hot wire causes the 
rotation of the drum through a consider- 
able angle, and a scale of the usual di- 
mensions is obtained with a pointer of 
the usual length. The whole of the hot- 
wire movement is mounted on a plate 
made from an alloy whose temperature 
coefficient is the same as that of the meas- 
uring wire. Therefore, the accuracy of 
the instrument is unaffected by external 
temperature changes. 

These instruments are inherently dead- 
beat in their action, and the addition of 
a damping magnet, shown in the illus- 
tration, makes them perfect in this re- 
spect. 

Ammeters for switchboard work are 
made in two different styles, one in which 
the working parts are mounted in a hard- 
rubber case with a plate-glass front, and 
one in which the working parts are 
mounted in an iron case. 

All ammeters are provided with a short- 
circuiting switch, such as is shown in Fig. 
2, by which the hot wire may be relieved 
of the current when it is not desired to 
take readings. Although this switch is 


in no way necessary to the successful 
operation of the instrument, it eliminates 
any possibility of a burn-out through an 
overload at times when the readings are 
not needed. Ammeters with a capacity of 
100 amperes or less can be provided with 
an automatic short-circuiting device which 
comes into play when the instrument is 
subjected to a heavy overload. 

Except in the special instrument de- 


Fic. 2.—-SHORT-CTRCUITING SWITCH. 


signed for very low currents, only a small 
portion of the current measured passes 
through the hot wire, the main portion 
passing through a shunt of low resistance. 
For the switchboard type of instrument 
this shunt is external, and can be placed 
where most convenient. Figs. 3 and 4 
illustrate two styles of shunt, the latter 


Fig. 3.—AMMETER SHUNT. 


being for unusually large currents. Placing 
the shunt near the mains avoids the ne- 
cessity of running heavy conductors to the 
place where the instrument is located. By 
providing several shunts, the same 10- 
strument can be used for widely differ- 
ent currents. In some cases the instru- 
ment can be marked with several differ- 
ent scales, or, where the shunts are of a 
convenient ratio, -the proper, scale can be 
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provided for one shunt and the readings 
multiplied or divided, as the case may be, 
when other shunts are used. For example, 
without a shunt the full scale readings 
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be mounted directly on the bus-bar, which 
thus constitutes the primary winding. 
The series transformers furnished with 
these instruments all have a secondary 
current up to three amperes, that being 
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per second, ig used. At this load and 
periodicity the regulation of this trans- 
former is 0.6 of one per cent. Portable 
instruments are mounted in a finished oak 
case, provided with lock and key. Like 


may be three amperes; using a shunt, the 
full scale of the same instrument may be 
3,000 amperes. Shunts are ordinarily 
used with switchboard instruments on cir- 
cuits not exceeding 3,000 volts. On cir- 
cuits of over 3,000 volts, a series trans- 


the current which the hot wire proper is 
designed to carry. When instruments are 
used with series transformers the leads 
running to the same from the instrument 


can be made any convenient length. 


the switchboard type, portable instru- 
ments are provided with a suitable means 
for bringing the pointer to zero. Labora- 
tory instruments, from which very ac- 
curate readings must be taken, are pro- 


“S. K. C.” hot-wire voltmeters present 


vided with a mirror placed beneath the 


former is used in place of a shunt. By 


Fic. +.—AMMETER SHUNT. 


this means the instrument is thoroughly 
insulated from the line, and the danger 
of shock to the attendant is eliminated. 

There are three types of series trans- 
formers. The dry type, shown in Fig. 5, 
is used on voltages up to 10,000 volts 
with currents of 15 to 300 amperes, and 
is very light and compact. This is 
mounted on a suitable marble base. The 
oil type, shown in Fig. 6, is mounted in 
an iron case large enough to give ample 
room for free circulation of oil about the 
coils of the transformer, and the me- 


Fic. 5.—SERIES TRANSFORMER, Dry TYPE. 


Fic, 6.—SERIES TRANSFORMER, Oirn TYPE, KNOCKED Down. 


quite the same appearance as the am- 
meters. They operate on exactly the same 
principle and exhibit the same inde- 
pendence of magnetic conditions and of 
external temperature changes. Instru- 
ments reading up to and including 150 
volts have their resistance mounted in the 
case. External resistances are used with 
instruments of a higher voltage. 


scale, in order that the error of parallax 
may be eliminated. 


a a 


New Electric Turntable in Germany. 

A new type of electric turntable has 
been developed in Germany for use in 
railway yards. The apparatus consists of 
a small motor mounted on the side of a 
table. Motion is communicated to the 


r be Fp 
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chanical design is such that it can be 
placed upon the floor or upon suitable 
brackets. This type is used on voltage 
from 10,000 to 30,000, with currents up 
to 200 amperes. The third type, shown 
in Fig. 7, is used for voltages up to 10,- 
000, with currents from 400 to 1,000 am- 
peres. It is so constructed that it can 


Fic. 7.—SERIES TRANSFORMER, Bus-Bak TYPE. 


Ordinarily potential transformers are 
used for voltages above 750. For such 
service a special transformer of extremely 
close regulation, with a rated capacity of 
forty watts and designed for sixty periods 


latter through gears. A simple type of 
controller is placed at a convenient point 
on the turntable, and current for opera- 
tion is taken, by means of a trolley, from 
an overhead wire. 
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Some New Telephone Specialties. 

The accompanying illustrations show 
some telephone specialties which have been 
developed by the Eureka Electric Com- 
pany, Chicago, Ill. Fig. 1 is a view of a 
complete portable desk set. This can be 
used either for central energy or series 


Fic. 1.—PorTABLE Desk SET. 


and bridging magneto service. . The stand 
is furnished either in full nickel-plate or 
polished and lacquered copper, the stand- 
ard being of solid engine lathe turned 
metal, highly finished. It 1s furnished 
complete with a terminal block, series or 
bridging hand gencrator in box, and ex- 
tension bell of any resistance. A view is 
given in Fig. 2 of the Eureka triplet set. 


a 


Fic. 4.—Parts oF RECEIVER. 


This instrument combines in a most com- 
pact form all parts in the complete talk- 
ing circuit of a long-distance telephone. 
It can be readily attached to any type of 
telephone, which will be appreciated by 
those having old-style telephones in which 
the generators and ringer movements are 
in good working order, but where the 
talking apparatus is not standard and up 
to date. This set is furnished with the 
Eureka long-distance non-packing trans- 
mitter, No. 20 Eureka receiver, long-dis- 
tance induction coil, automatic hook with 
heavy rim pattern, which decreases the 


Fic. 2.—TRIPLET TELEPHONE SET. 


ELECTRICAL REVIEW 


possibility of breakage. The permanent 
magnet is made from the very highest 
platinum contacts, adjustable transmitter 
arm with japanned iron retaining-box. 
The No. 20 receiver is shown assembled 
in Fig. 3, the parts of the receiver ap- 
pearing in Fig. 4. The shell of this re- 


ceiver is of the finest hard-blown rubber, 
highly polished. The cap is of the latest 
grade of magnet steel and is carefully 
hardened and finished in nickel-plate. 
The cord terminals are soldered to a 
special clip, ensuring positive connections 
between the electromagnets and the cords. 
The adjustable lug is made of brass, en- 
suring good wearing and permanent ad- 


justable features. It is stated that the re- 
ceiver is extremely simple to adjust, and 
that when once adjusted it will remain in 
that condition. This is stated to be a 
valuable feature, since the rubber is sus- 
ceptible to atmospheric changes, which 
cause a variation in the efficiency of the 
instrument. To adjust the receiver it is 
necessary only to release one set screw. 
The acoustic chamber is large and of the 
correct design, giving the full benefits of 
a bipolar receiver. | 

Fig. 5 illustrates a well-arranged chief 
operator’s toll line switchboard. 


Fig. 8.— RECEIVER ASSEMBLED. 
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Development in Direct-Current 
Meters. 
During the past year there appeared in 
these columns a description and data re- 
garding the development of the Halsey 


Fic. 1.—Drrect-CURRENT METER. 


direct-current meter. Several improve- 
ments have been made recently and the 
meter has been tested in a number of 
laboratories of technical institutions. It 
is stated that these tests show that al- 
though the revolving element of this 
meter is submerged and floats in mercury, 
and the field is that of a permanent mag- 
net, without a single turn of wire, the 


Fia. 5.— CHIEF OPERATOR’S TOLL LinE SWITCHBOARD. 


accuracy curve is almost a straight line 
indicating that the friction of commuta- 
tion and supporting bearings 1s reduced 
to a minimum. It is said that the tests 
made at Cornell University and other 1m- 
stitutions show the amount of current 
required to overcome the standing friction 
of station and maintain rotation varies 
from 0.03 to 0.04 of an ampere. . 

Another striking characteristic of this 
meter is that its drop at full load be- 
tween the terminals is only about 0.007 
part of an ampere, and on this account it 
is possible tonçonnect; this, meter) up with 
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a shunt of a very large carrying capacity 
for large switchboard meters. Mr. Hal- 
sey has just completed a 12,000-ampere 
meter of this nature for the works of the 
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ELECTRICAL REVIEW 


ing illustration gives a view of the meter 
with its cover. This meter is one of the 
simplest of direct-current meters, consist- 
ing essentially of a plain copper-disc 


Fic. 2.— DIAGRAM OF ACCURACY CURVE. 


Carnegie Steel Company, at Youngstown, 
Ohio. 

An extremely high torque is claimed for 
this meter, amounting to 11,000 centi- 
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armature submerged in the mercury bath 
so as to rotate freely in the concentrated 
field, maintained by the powerful perma- 
nent magnet, in a one-eighth-inch gap of 
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Armour Institute, by which it is shown 
that there is no point where there is an 
appreciable error between a point below 
any minimum commercial load to over- 
load. This meter is manufactured by Ed- 


ward S. Halsey, Chicago, Ill. 


T. —— 


Large Wireless Telegraph and Tele- 
phone Factories. 

The accompanied illustration shows the 
factories of the Thomas E. Clark Wireless 
Telegraph and Telephone Company. The 
factory is located in Pontiac, Mich., and 
when completed will cover an area of 
nearly six acres. Pontiac is an active 
manufacturing town about thirty-five 
miles from Detroit, to which it is con- 
nected by steam and electric railways. 

The main office is 120 feet long by 50 
feet wide with ‘a high basement and has 
a floor space of 2,400 square feet. 

The electrical laboratory is situated on 
a high point overlooking the surrounding 
country and will be fitted with an aerial 
tower 250 feet high. This building will 
be used for the experimental work, which 
is being carried on actively and con- 
tinuously. The factory will be thoroughly 
equipped with the best machinery, which 
is now going on. 

The active management of the com- 


LARGE WIRELESS TELEGRAPH AND TELEPHONE FACTORIES. 


metre dynes, with infinitesimal mechan- 
ical friction. 

This meter is virtually an ampere- 
hour meter, geared and calibrated so as 
to show directly upon its face the num- 
ber of watt-hours that have been passed 
through it at the constant potential for 
which it is calibrated. The accompany- 


about one cireular-inch area. This arma- 
ture disc is made to rotate by the current 
being led to it and through it by the mer- 
cury at the centre of this concentrated 
field. 

Fig. 2 is a diagram of an accuracy curve 
described by a twelve and one-half am- 
pere, 110-volt meter, that was made at 


pany consists of Thomas E. Clark, presi- 
dent and general manager, and Gustave 
F. Recfstahl, secretary and general su- 
perintendent, and from the announced 
plans of the company and well-known en- 
ergy of its officers substantial results may 


be expected in the development and appli- 


cation of wireless telegraphy. 
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National Electrical Contractors. 

A photograph of a few of the gentle- 
men attending the convention of the 
electrical contractors is presented on 
this page. This group was taken at- De- 
troit during the convention week, July 
14 to 17, and includes several of the offi- 
cers of the association. There were about 
six hundred in attendance at the conven- 
tion, and the occasion was a highly suc- 
cessful one and important in its influence 


ELECTRICAL REVIEW 


About two years ago the initial instal- 
lation was made of a 150-kilowatt, 3,000- 
alternation, 200-volt, belted type West- 
inghouse alternator, together with exciter 
and switchboard, and also about 150 
horse-power in Westinghouse induction 
motors, ranging in capacity from three to 
twenty horse-power. These motors are 
used to drive the various machinery used 
in the manufacture of this brand of 
smoking tobacco. 
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control of all three generators, and also 
the necessary feeders. 

By having three generators of the 
above sizes it is enabled to shut down cer- 
tain generators when only a few depart- 
ments in the factory are in actual opera- 
tion, thus making a highly economical 
plant. Previous to the installation of 
electrical apparatus, when it was found 
necessary to operate one division of the 
factory overtime or if it was found ad- 


A Grour OF MEMBERS OF THE NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION—-PHOTOGRAPHED AT DETROIT. 


on electrical work of all kinds in the 


future. 


Electrical Installation at Durham, 

The Blackwell’s Durham Tobacco Com- 
panv has recently placed an order with 
the Westinghouse Electric and Manu- 
facturing Company for an alternating- 
current generator, seventy-five kilowatts 
capacity, 250 volts, 3,000 alternations, 
500 revolutions per minute, this being the 
third generator ordered by this well- 
known tobacco company for its factory at 
Durham, N. C. 


The original electrical installation 
proved so successful that last year the 
tobacco company decided to install an ad- 
ditional generator and ordered a West- 
inghouse seventy-five-kilowatt, two-phase, 
220-volt, 3,000-alternation, belted gen- 
erator, complete with switchboard. This 
was arranged to run in parallel with the 
previous generator. 

The factory has now been further en- 
larged and it was found necessary to in- 
crease the output of the combined plant 
which led to the placing of this recent 
order for a seventy-five-kilowatt generator 
and a new switchboard arranged for the 


_ vun 


visable to shut down some other depart- 
ment and operate the rest of the m3- 
chinery, there was a constant loss in the 
shafting due to the fact that all of the 
line shafting had to be run to operate 
one part of the factory. Under the pres- 
ent arrangement the departments Can þe 
operated or not as desired without operat- 
ing any useless shafting. 

p ap tests taken at this plant about 
a year ago, it was found that with the 
power required for the old factory a2 
also for two new buildings the friction 
load was fifteen per cent less than Oe 
the old building alone was driven by sha 
ing method. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW AUSTRALIAN ELECTRIC TRACTION SYSTEM PRO- 
JECTED—It is reported that an electric railway will be constructed 
from Melbourne to Whittlesea via Fitzroy. The distance is twenty- 
six miles. The scheme contemplates a continuous tramway between 
Whittlesea and a suitable terminus in Melbourne and the total cost 
of construction and equipment is put at $850,000. 


BIG ELECTRIC LINE PROPOSED FOR MONTANA—The Butte 
& Saimon River Electric Railroad Company, with a capital of 
$2,000.000, has been incorporated at Helena by P. B. Moss and other 
eastern Montana men. The company proposes to build a railroad 
of 187 miles from Butte to a point in the Salmon River country in 
Idaho at or near the mouth of the North Fork, by the way of Horse 


Prairie and Lemhi Pass. 

TO BUILD ELEVATED TO BRIGHTON BEACH—The Brook- 
lyn Rapid Transit Company announces that it will spend $1,000,000 
in the reconstruction of the old Brighton Beach line. Under the 
law the company must do away with all grade crossings. It has 
been found impossible to depress the tracks, so the problem was 
met with a plan to make the road an elevated one from Prospect 
Park to the beach, where it now runs on the surface. 


OMAHA ELECTRIC LIGHT DEAL—The Omaha Electric Light 
and Power Conipany, a recently organized $3,000,000 corporation, 
has taken over the property of the Omaha Thomson-Houston Elec- 
tric Light Company, together with the two lighting companies of 
Council Bluffs. Floating indebtedness of $400,000 and bonded in- 
debtedness of $298,000 will be taken up and new bonds to the 
extent of $1,500,000 issued. The new company is organized under 
the laws of the state of Maine and a number of its heavy stock- 
It is announced there will be no 


change in the management of affairs of the concern. 


RECEIVERS’ CERTIFICATES TO BE ISSUED—It is an- 
nounced that four million dollars worth of receivers’ certificates 
will be issued by the receivers of the Union Traction Company, of 
Chicago. Judge Grosscup has authorized the issue, which will be 
used to take up the floating indebtedness of the company and the 
underlying concerns, the West and North Chicago corporations. The 
indebtedness thus will become an obligation of the court, and must 
be paid before the reorganization is undertaken. Notices of the 
stockholders’ meeting of August 19 have been sent out. There are 
7,000 stockholders, and each will receive about four pounds of mail, 
consisting of documents pertaining to the plans and history of the 
Street car companies. 

WIRELESS COMPANIES’ DISPUTE—A cable despatch states 
that the German Wireless Telegraph Company, which was re- 
cently organized through the amalgamation of the Slaby and 
Braun systems, has issued a statement regarding Signor Marconi’s 
utterances on the possibility of the German company intercepting 
Marconi messages to England. It is stated that Marconi’s opinion 
that such interception is only possible if the German company’s 
stations are erected in England is erroneous. The German com- 
pany says that all that is necessary is to erect a strong station on 
the shores of the Baltic or the North Sea, attune its receiving 
wires to Marconi’s station at Poldhu, Cornwall, and it would be 
impossible for Marconi to receive transatlantic messages. 


TO ATTEMPT TO CROSS ARCTIC CIRCLE—Mr. and Mrs. 
Charles J. Glidden, of Lowell, Mass., left Copenhagen on July 29 
in their automobile in an attempt to make a trip in the Arctic 
zone. The United States consul accompanied them to Elsinore 
and arranged for their safe passage across the country. The route 
lies tnrough Christiana and thence northeastward to Bergen, 
From there the direction will be changed to the northwest through 
Trondjham, from where the dash across the Arctic line will be 
made, Beleren being the objective point. This town is about 
thirty miles north of the Arctic circle. The return trip will be 
made through Denmark, and after a trip through Holland and 


Germany they will go to England. Mr. Glidden was well known 
in telephone circles for a number of years, being at the head of 


the Erie Telephone and Telegraph Company. 


NEW CUBAN ELECTRIC COMPANY—The Havana Electricity 
Company, Limited, has been organized in London with a capital 
of $1,500,000, for the purpose of adopting an agreement with Don 
Tiburcio Castaneda and La Compania de Electricidad de Cuba to 
construct, equip, develop and control railways, tramways, electric 
light, telephone and telegraph works and other public and pri- 
vate works in Cuba and elsewhere; to acquire all or any part of 
the shares and bonds of La Compania de Electricidad de Cuba. 
which is organized under the laws of Cuba and has a concession 
for the establishment in Havana of an electric plant; to acquire 
shares and obligations of any other company, and to carry on the 


business of supplier of electric light, heat and power, and a gen- 


eral electrical business. The registered offices of the company are 


in London. 

NEW YORK-BOSTON TROLLEY—A decision of Judge Elmer 
in tue Superior Court, granting a trolley charter to build an elec- 
tric road from Montowese, a small town a few miles north of New 
Haven, to Wallingford, five miles further north, closes the last 
gap in the trolley line from New York to Boston. With the com- 
pletion of this line a through service will be established between the 
two cities, with the exception of perhaps one change. The dis- 
tance by trolley is 251 miles, and the quickest time in which the 
trip can be made is twenty hours. The road passes through the 
most picturesque part of Connecticut and Massachusetts. From 
Boston to Worcester the Jine runs along the Charles River, through 
At Springfield the cotirse of the Connecti 
cut River is followed to Hartford, and from Hartford to New 
Haven the route is by way of New Britain. From New Haven to 
New York the trolley line follows the New York & New Haven 


road in an aimost parallel line. 


PROPOSED REGULATIONS FOR THE OPERATION OF 
TROLLEY CARS—The New York Times comments as follows on 
the question of the operation of urban and suburban trolley roads, 
which is now attracting attention in the state of Massachusetts. 
“Urban and suburban trolley lines, despite their many similarities, 
are yet made quite different things by the difference of the condi- 
tions in which the service is conducted, and especially by the 
higher speed invariably maintained in che country. The general 
failure to recognize this fact is at the bottom of many of the 
accidents daily occurring on the suburban lines, which, be- 
ing in reality under-sized railroads instead of over-sized street 
car companies, follow the methods of the atter at the great peril 
of their passengers. There is, therefore, pertinency, if not any 
large amount of practical wisdom, in some suggestions just made 
in an open letter sent to Governor Bates, of Massachusetts, by 
Mr. W. H. Wheeler, of Worcester. Mr. Wheeler wants the legis- 
lature to see to it, first of all, that no motorman shall be employed 
on a country trolley line until he has had two years’ experience, 
and has, besides, proved to a state licensing board that he is able 
to do the right thing in an emergency as well as to manage his 
car when no dangers are in sight. Just how the test is to be 
made is not revealed, and not much would be revealed by pre 
arranged difficulties. Still, something could be done in this di- 
rection, and the idea has certain merits. In the next place, Mr. 
Wheeler would have the state pass a law forbidding one rapid 
transit car to follow another at a less distance than 100 yards— 
which seems extremely close—and ordering the equipment of all 
such cars with a double set of air brakes, so that one could be 
used in case the other failed. That, we fear, is a counsel of per- 
fection and not to be expected while the world and corporations 
remain what they are. It must be remembered, however, that the 
transportation companies, for the very best of reasons, are struggling 
with many another problem, and legislative interference should be 
slow and cautious in matters upon which the practical expert 


alone bas a right to speak the final word.” 


expanses of farm land. 
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ELECTRIC LIGHTING. 


PLAINFIELD, WIS.—T. Starks and F. V. Skeel will light the 
village by electricity. 


HUDSON, MICH.—The North Adams council has let the con- 
tract for the village lighting plant. 


BOSTON, MASS.—The Pittsfield Electric Company will increase 
its capital stock from $100,000 to $150,000. 


BETHEL, OHIO—This town will install an electric lighting 
plant, $8,000 in bonds to be issued for the purpose. 


CARROLL, IOWA~—A _twenty-five-year franchise has been 
granted to the Carroll Electric Light and Power Company. 


RICHMOND, IND.—The Richmond Light, Heat and Power Com- 
pany announces that it will double the capacity of its plant. 


RALEIGH, N. C.—Burlington has decided to issue bonds to the 
amount of $18,000 for the purpose of installing an electric light 
plant. 


MARION; OHIO—The Marion Railway, Power and Lighting 
Company announces that it will build a $350,000 power and light- 
ing plant in this city. 


RIVER ROUGE, MICH.—At a special election it was decided 
to issue bonds to the amount of $28,000 for the purpose of build- 
ing a municipal electric plant. 


NEEDHAM, MASS.—The town selectmen have signed a con- 
tract with the Greendale Chemical and Electric Lighting Com- 
pany for street lighting for five years. 


PORTSMOUTH, OHIO—The contract for erecting a $100,000 
power-house has been let by the Portsmouth Street Railway and 
Light Company, and work will commence at once. 


FAIRMOUNT, IND.—Nearly all the money necessary for the 
building of the city electric plant has been subscribed, and it is 
hoped to have the plant installed before the winter. 


MERIDIAN, MISS.—Work has been commenced on the new 
power-house which is being erected by the Meridian Light and 
Railway Company, and will be pushed with all possible speed. 


- 


WOONSOCKET, R. I—The city has entered into a five-year 
contract with the Woonsocket Electric Machine and Power Com- 
pany to light the streets. The city is to pay at the rate of forty 
cents per light per night, and elso has a contract for incandescent 
lights at $30 a year per light. 


FORT WAYNE, IND.—The city of Fort Wayne has entered 
into a contract with the Fort Wayne Electric Light and Power 
Company to light the streets. The city is to use 324 arc lamps 
and to pay at the rate of $75 per lamp per year. The contract is 
to continue in effect until January 1, 1935. 


NASHVILLE, TENN.—For the first six months of the present 
year the operation of the city electric plant; including the expendi- 
tures made for additions and equipment, has been $36,525.38. This 
does not include $6,137.90 expended for gas light and $3,000 inter- 
est on the $150,000 bonds issued for the purchase of the plant, which 
would make the total expenditure of the light department under 
municipal ownership for six months $45,663.28. 


HAVERHILL, MASS.—An order has been issued by the Board 
of Gas and Electric Light Commissioners, sustaining an appeal 
by the Haverhill Electric Company from a decision of the board 
of aldermen of Haverhill in favor of che Haverhill Illuminating 
Company, and annulling the actıon of the Mayor and aldermen 
in granting the INuminatıang Company the right to carry on the 
business of supplying electric light and power in the city. 


MARINETTE, WIS.—The Penn Mining Company, of Norway, 
Mich., will, it is stated, shortly start the work of harnessing the 
water power at the mouth of the Sturgeon River at Norway, just 
across the line from Marinette County. A bill was passed in the 
last Wisconsin Legislature to allow it to build a dam in Marinette 
and Menominee counties. Plans have already been drawn for the 
improvement, which will cost over $500,000. Electric power will be 
developed for running the mines, and it is also planned to light 
Norway by electricity and later build an interurban line to connect 
all the Menominee range towns. 
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ELECTRIC RAILWAYS. 
PITTSBURG, PA.—The new line of the Pittsburg Railways 
Company to Trafford City has been opened. The distance igs about 
eighteen miles, and the time taken is one hour and twenty minutes. 


PHILADELPHIA, PA.—A charter has been issued by the state 
department to the Central Pennsylvania Traction Company, of 
Harrisburg, with a capital of $2,100,000, to operate the lines of the 
Harrisburg Passenger Railway Company and the East Harrisburg 
Street Railway Company. 


EVERETT, WASH.—It has been officially announced that the 
Everett Improvement Company, which has for some time contem- 
plated building a trolley line from Everett to Snohomish, has leased 
the branch line of the Northern Pacific between the two cities, and 
will immediately install the service. 


JAMESTOWN, N. Y.—Active work has been commenced on the 
proposed trolley road from Jamestown to Mayville. A new power- 
house is being erected in this city, and substations will be erected 
at Ashville, Stowe and Mayville. It is stated that the road will be 
in operation before the end of the present season. 


MARION, IND.—Joshua Strange has been granted a franchise 
by the county commissioners to build and operate a passenger 
and freight electric line from Marion to Van Buren, and thence 
south to Upland. The franchise is for fifty years and the road is 


to be in operation by September, 1905. The power-house will 
probably be located in Marion. 


BANGOR, ME.—The railroad commissioners have granted a 
charter for an electric railroad between Presque Isle and Perham, 
both towns in Aroostook County. The road will pe sixteen miles 
long, and will be intended primarily for the transportation of farm 
Products, although passengers and mails will be carried. It is 


Stated that the capital stock has been subscribed almost entirely by 
farmers along the route. 


ANDERSON, IND.—A mortgage for $5,000,000 by the Indiana 
Union Traction Company to the Girard Trust Company, of Phila- 
delphia, has been filed for record here. It secures a bond issue 
by the Indiana company and is payable thirty years from July 1, 
1903. The mortgage covers existing systems leased by this com- 


pany and such additional lines as may be built in eight counties 
named out of ninety-two in Indiana. 


PAWTUCKET, R. I.—The Rhode Island Company has issued an 
Official statement to the effect that it will expend $1,004,070 in the 
reconstruction of the local street railway system. This will in- 
clude the cost of laying about thirty-two miles of standard gauge 
track, new rolling Stock, and $100,000 which the company is to 
pay the city toward the Widening of Main street. In return, the 
company receives exclusive franchises in the city until 1913. 


ALBION, ILL.—Articles of incorporation of the Southern Elec- 
tric Railway Company have been filed for the record. The com- 
pany has a capital of $50,000, and proposes to construct an electric 
railroad from East St. Louis through the counties of St. Clair. 
Clinton, Washington, Marion, Jefferson, Hamilton and White to a 
point on the Illinois side of the big Wabash River, at or near the 


town of Maunie. The principal office of the company will be lo- 
cated at Mount Vernon. 


HARRISBURG, PA—It is stated that New York capitalists have 
become interested in the building of a new trolley line from Steel- 
ton to New Cumberland, and thence to Bowmansdale and 
Mechanicsburg, with a branch line from Bowmansdale to Dills- 
burg. The road will be twenty-three miles long and will touch 
the following towns: Mechanicsburg, Kollerton, Shepherdstown, 
Bowmansdale, Lisburn, Silver Lake Park, Lewisberry, New Mar- 
ket, New Cumberland and Steelton, Bishop’s Park, Siddonstown, 
Mount Pleasant and Findley’s Church. 


MUNCIE, IND.—The Consolidated Traction Company, which 
is now building a line to Crawfordsville, by the direct route 
through Jamestown, will, it is stated, build a line from Craw- 
fordsville to La Fayette, and extend the Indianapolis-Crawfords- 
ville line on to Danville, Ill., through Veedersburg and Covington, 
and will build a coal road from Crawfordsville down into Parke 
County. The road will be a coal-carrier into Indianapolis. It is 
Probable that the road into Parke County will be pushed on to 


Rockville, where it will connect with the Danville company’s line 
into Clinton and Terre Haute. 
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ELECTRICAL SECURITIES. 


It is with a feeling of general relief that Wall street has settled 
into a sort of satisfied rest. The spasm of activity and violence 
that shook several business houses into ruin has evidently passed, 
and left behind it little of the fear that generally attends a like 
movement. It is assumed that the suspended local firms will soon 
resume business. Following the drop in prices there was con- 
siderable buying both by large interests and by the speculating 
outsiders. The bargain conditions were soon eliminated, however, 
by the quick recovery of prices. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 1. 


New York: Closing. 
Brooklyn Rapid Transit................. 4514 
Consolidated GaS...... 0. ccc ec ee eee eee 187 
General Electric. ........ 0... ccc eee ee ee ee 162 
Kings County Electric................... 155 
Manhattan Elevated........... 0... 00000 1324 
Metropolitan Street Railway............. 119 
New York & New Jersey Telephone...... 161 


Westinghouse Manufacturing Company.. 170 

The statement of the Brooklyn Rapid Transit Company for the 
nine months ending March 31, 1903, is as follows: Gross earnings, 
$9,905,176; disbursements, $5,870,373, leaving net profits of $4,034, 
803, an increase of $801,214 over those for the corresponding period 
of the previous year. 

It is stated that Manhattan Elevated earnings are showing an 
increase of $4,000 a day, as compared with last year, and that from 
the present outlook the company will earn 10 per cent for the fiscal 
year. 
The Consolidated Gas Company has declared the regular quar- 
terly dividend of 2 per cent, payable September 15. Books close 
August 27 and reopen eptember 16. 


Boston: 
American Telephone and Telegraph...... 181% 


Closing. 


Edison iflectric illuminuating............. 225 
Massachusetts Blectric...........00c ce eee 80 
New England Telephone................¢. 120 


Western Telephone & Telegraph preferred 83 
Although June this year was a poor riding month, Boston Ele. 
vated gross earnings amounted to $1,040,000, and during that 
month there was a total of 3,987,000 car-miles run, as compared 
with 3,958,000 miles in June, 1902. For the first three weeks of 
July, the gross earnings were $100,000 in excess of those of last 


year. 


Philadelphia: Closing. 
Electric Company of America........... 8 
Electric Storage Battery common........ 59 
Electric Storage Battery preferred...... . 59 
Philadelphia Electric.............0-020 ee. 5% 
Union “PRA CUON hie nice hae oho we BO re ae ea Fae 44 
United Gas Improvement................ 85 


It is stated officially that the net earnings of the Electric Stor- 
age Battery Company for the six months ending June 30 were 
$1,200,000, by far the largest for any similar period in the history 
of the company. The net earnings for the entire year of 1902 were 
$1,113,199. Of last year’s total earnings $812,427 were paid out in 
dividends, so that the net for six months ended June 30 last enabled 
the company to pay a full year’s dividend and still possess a sur- 


plus of $387,573. 


Chicago: Closing. 
Chicago Telephone..........s..ceecceeeee 12b 
Chicago Edison Light................... 148 
Metropolitan Elevated preferred......... 54 
National Carbon common............+.. 22 
National Carbon preferred............... 90 
Union Traction common................. 5 
Union Traction preferred............... 30 


It is reported that the Union Traction statement for the year 

ending June 30 last shows a deficit of $240,000. 
OBITUARY NOTICE. 

MR. CHARLES ANTHONY MORSS died at Boston, July 27, 
of heart disease, aged seventy-one years. Mr. Morss was a pioneer 
in the wire business, and for several years had been at the head 
of the Simplex Electrical Company, which manufactures the Sim- 
plex wire. He was born in Boston in 1822, and his ancestors 
on both sides were among the original Puritan settlers of New- 
buryport. Mr. Morss entered the wire business soon after 
leaving school with a firm which occupied the Cornhill Building, 
which had been for nearly sixty-five years his headquarters. His 
widow and four sons survive him. 
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PERSONAL MENTION. 


MR. H. F. T. ERBEN, of the General Electric Company, 
Schenectady, N. Y., is a son of Admiral Erben, United States Navy, 
and is taking high rank in electrical work. A recent patent issued 
to Mr. Erben for a dynamo coil has been assigned to his company. 


MR. C. E. FARRINGTON, treasurer of the Massachusetts 
Chemical Company, Boston, Mass., sailed for Europe last week. 
Mr. Farrington expects to be away eight or nine weeks, and will 
combine business with a well-earned rest from a very active life 
in the electrical field. 

MR. F. L. DAME, for the past two years general manager of the 
Union Electric Company, Dubuque, Iowa, has accepted the posi- 
tion of engineer of the local companies’ committee of the General 
Electric Company. It is expected that Mr. Dame will assume his 
new duties with headquarters at Schenectady, N. Y., about the 


middle of August. 

MR. H. M. KOCHERSPERGER, New Haven, Ct., controller 
of the New York, New Haven & Hartford Railroad, has been 
elected president of the Stamford Street Railroad Company, suc- 
ceeding Colonel N. F. Heft, resigned. Mr. Kochersperger is ones 
of the best known men in his profession in the United States 
and while retaining his important position with the New Haven 
road, will bring to the electric railway energy and executive 
ability of a high order. 

COLONEL N. F. HEFT has resigned from the presidency of 
the Stamford Street Railroad Company, which is owned by the 
New York, New Haven & Hartford Railroad Company, and also 
from the presidency of the Meriden Street Railroad Company, of 
Meriden, Ct. Colonel Heft’s retirement is due to a desire for a 
long vacation in Europe. He will retain his interest in the Stam- 
ford Railroad Company, of which he is a director. It is believed 
that plans are under way to extend the Stamford railroad so that 
through service between that point and New York city can be 
given. 

SIR WILLIAM H. PREECE, consulting engineer to the British 
Post Office, is critically ill with pneumonia, His son, Mr. Llewellyn 
Preece, who arrived at New York on the steamer Lucania last 
Saturday, making the trip with Mr. Franck Z. Maguire of the 
Bridgeport Brass Company, found a cable message awaiting him 
announcing the sudden illness of his father. This was Mr. 
Llewellyn Preece’s first visit to this country, where he intended to 
inspect the electric railways, and to visit the electrical develop- 
ments at Niagara Falls. A second message was received asking 
him to return at once and he left on a returning steamer two 
hours after his arrival. Sir William Preece is consulting engineer 
for the British Post Office. He is associated with his sons and 
Major Philip Cardew as consulting engineers, and has a very large 
practice throughout the United Kingdom and the British colonies. 
He is an accomplished lecturer, a distinguished scientist and in- 
ventor, and is the author of many valuable books and papers. 


TELEPHONE AND TELEGRAPH. 


OWENSBORO, KY.—An automatic telephone exchange is to be 
constructed by the Home Telephone Company. 

COLUMBUS, GA.—The Columbus Automatic Telephone Com- 
pany has been granted a franchise in Phenix City. 

KOKOMO, IND.—The council has granted a forty-year exten- 
sion of franchise to the Citizens’ Telephone Company. 

SPRINGDALE, WASH.—The Springdale & Cedar Cañon Tele- 
phone Company's line has been sold to O. U. Hawkins, of Spring- 
dale, by E. M. Denny and W. I. Reeves. ; 

CEDAR RAPIDS, IOWA—A new telephone company has been 
formed by J. P. Shurman, O. A. Ontje and J. Laverka, to estab- 
lish a farmers’ telephone line for this vicinity. 

WORSHAM, VA.—The Southside Telephone Company has been 
incorporated by the following: J. D. Eggleston, Jr., P. Winston, 
K. T. Crawley, E. W. Venable and W. M. Holliday. 

CLEVELAND, OHIO—The Cuyahoga Telephone Company has 
issued a letter to its employés announcing that beginning July 1, 
after paying all expenses, taxes and interest on bonds, it will set 
aside one-fifth of the surplus remaining, and distribute this dur- 
ing January to all in the employ of the company at that time, in 
proportion to the salary of each and the time of his connection 


with the company. 
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INDUSTRIAL ITEMS. : 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, will 
send its “Transformer Blue Book” on request. This contains in- 
teresting information of the kind that transformer users should 
have. 


THE OKONITE COMPANY, LIMITED, New York city, reports 
one of the busiest summer seasons in its history. Its extensive 
factories at Passaic, N. J., are very busy, often working overtime 
to fill orders promptly. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa.. in its recent report, makes a particularly fine showing. 
The profits for the year are announced to be the largest in the 
history of the company. 

THE NERNST LAMP COMPANY, Pittsburg, Pa., through ite 
Portsmouth, N. H., agents, Mes rs. W. T. Trafton & Son, recently 
closed a contract with H. C. Hewitt & Company, or Fortsmoutn, 
N. H., for a nunvber of six-glower Nernst lamps. These lamps 
have been installed and, it is stated, are giving entire satisfaction. 


CHARLES E. MILLER, who has a laige automobile supply 
house with headquarters at 97-101 Reade street, New York, has 
opened a branch store in “Automobile Row” on West Thirty-eighth 
street, New York city. Mr. Miller keeps a very complete line of 
automobile supplies, and represents the Dayton Electrical Manu- 
facturing Company, of Dayton, Ohio. 


THE WRENN COMBUSTION GOVERNOR COMPANY, 290 
Broadway, New York city, manufacturer of combustion governors, 
steam damper regulators, diaphragms, valves, etc., has issued an 
illustrated catalogue giving a very complete descripticn of tne 
Wrenn combustion governor, as well as additional valuable data 
relative to this subject. Any one interested can obtain the cata- 
logue by a request to the company. 


THE WARREN ELECTRIC MANUFACTURING COMPANY, 
Sandusky, Ohio, under the able management of President C. C. 
Warren, bas recently been extending its manufacturing facilities 
to meet the requirements of a rapidly expanding business. The 
Warren alternator is widely and favorably known, and the com- 
pany has branch offices in all the leading cities. The large ex- 
tension was completed this year, and the company is now able 
to promptly handle all orders for its product. 


THE ELECTRICAL REVIEW has been in receipt recently of a 
number of very attract.ve catalogues published by the various 
manufacturers in the electrical and allied fields. All this literature 
is of a high grade and is evidently carefully prepared. The cata- 
logues not only present the excellent qualities of the various prod- 
ucts, but in nearly every instance contain valuable information 
that will interest consumers and the lay public generally. Prob- 
ably no industry was ever so well supplied with such excellent 
literature. 


THE FOUR-TRACK NEWS for August, published by George 
H. Daniels, of New York, is a very comprehensive and beautifully 
illustrated issue. The frontispiece is a particularly fine half-tone 
reproduction of Sir Thomas Lipton’s challenge yacht, Shamrock 
Il]. This is one of the best pictures of the yacht that has yet 
been presented. The number contains some seventy pages of in- 
teresting and well illustrated text, covering a great variety of 
subjects, keeping particularly in view the outing edvantages and 
recreation spots of this country. ; 


THE LAWRENCE-HALL ELECTRIC COMPANY, Cincinnati, 
Ohio, organized a few months ago with Mr. F. D. Lawrence as 
president and treasurer, and Mr. William Albert Hall as vice- 
president and secretary, is meeting with pronounced success in ex- 
tending its business in a very important and progressive terri- 
tory. ahis company, in its recent announcements, calls attention 
to the admirable location of Cincinnati for supplying its various 
products economically as regards express and freight rates. The 
company carries large stocks of standard electrical equipments, 
and is agent for all the Okonite products. 


THE HYDRA BATTERY COMPANY, 72 Reade street, New 
York city, announces that the orders for its “Hydra” type and 
“Vesuvius” dry-cell batteries continue to keep it busy to its fuil 
capacity. The company states that it is experiencing considerable 
success in the sale of its new “Hydra” jump spark plug. This plug 
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is constructed in one solid body, thus avoiding loose joints, and 
is insulated with the best grade of imported mica washers. It is 
furnished with a brass head, thus preventing rust in the cylinder 
head, and has extra heavy platinum points. The company will 
be pleased to furnish full information upon request. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., has issued . bulletin No. 136, descriptive of 
“S. K. C.” induction motors. This describes the construction of 
the type of induction motor which has recently been brought out 
by this company to complete its line of alternating-current ap- 
paratus. The motors are built for twenty-five, forty and sixty 
cycles, in sizes up to 200 horse-power. In addition to the con- 
stant-speed motor a type of variable-speed motor has also been 
ceveloped. The motors may be mounted in any position, either 
on the floor, wall or from the ceiling, and are designed for the 
several standard potentials. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., in its bulletin 
No. 4 describes its generator-call telephones. The catalogue is a 
very handsome one, and among the apparatus illustrated is the fo- 
lowing: Transmitter arms, lightning arresters, bridging tele- 
phones, extension bells, central checking telephones, induction 
coils, combination telephones, divided-circuit telephones, dry bat 
tery type telephones, hand generators, generator-call telephone 
parts, hook switches, magnetos, portable combination telephones, 
portable desk telephones and test sets. The company will be pleased 
to send this on request, and also announces that it now publishes 
a perpetual price list on the loose-leaf method, covering various 
lines of its product. This can be secured by interested parties. 


MESSRS. KELLER, PIKE & COMPANY, 112 and 114 North 
Twelfth street, Philadelphia, Pa., mechanical and electrical engi- 
neers and contractors, have been awarded the contract for the en- 
tire electrical equipment in the new Pennsylvania State Capitol 
ac Harrisburg, Pa. This contract covers six engines, aggregating 
1,200 horse-power; six direct-connected generators, having a ca- 
pacity of 800 kilowatts; a white Italian marble switchboard, con- 
sisting of twelve panels, with Weston instruments and Cutter 
circuit-breakers; electric wiring for motors, aggregating 200 horse- 
power, and over 10,000 incandescent lamps. The contract also 
includes an annunciator system connecting each member of the 
senate and the house with a central station, and another system 
connecting the head of each department with his subordinates, as 
well as a telephone exchange connecting the governor with the 
heads of the twenty departments, the president of the senate with 
twenty committee rooms, and the speaker of the house with forty 
committee rooms. All the rooms in the building are also con- 
nected by a telegraph system with a central office. This contract 
makes a notable addition to the already extensive line of im- 
portant installations by Messrs. Keller, Pike & Company, which 
includes, among others, the National Export Exposition, the United 
States Mint at Philadelphia, and the large department store of 
Gimbel Brothers. 


NEW INCORPORATIONS. 


MAYFIELD, PA.—Independent Electric Light, Heat and Power 
Company. $6,000. 

‘JERMYN, PA.—Household Electric Light, Heat and Power 
Company. $6,000. 

JACKSON, W1S.—The Jackson Telephone Company. $2,000. 


Incorporators: C. W. Frank, F. P. Leish, George H. Frank and 
M. R. Rutledge. 


JERSEY CITY, N. J.—The Southern Electric Securities Com- 
pany. $1,000,000. Incorporators: Kenneth K. McLaren, Joseph M. 
Mitchell, Louis B. Dailey. 

COLUMBUS, OHIO—The Mount Vernon Telephone Construc- 
tion Company. $5,000. Incorporators: b. W. Breece, C. E. Bointer, 
E. O. Arnold, P. S. Keiser and H. C. Devin. 

CANNON FALLS, MINN.—Cannon River Electric Power Com- 
pany. $500,000. Incorporators: Foster B. Seager, Edward J. 
Peters, A. L. Ober and Thomas T. Comstock. 

WASHINGTON, D. C.—The International Motor and Power 
Company. $15,000,000. Incorporators: H. H. Darneille, W. L. 
Walter, B. H. Brockway, E. G. Siggers, C. H. Frea, Jobn M. Car- 
penter, J. S. Zeigler, S. H. Bell and Alexander H.,-Bell. 
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WIRELESS TELEGRAPHY IN THE WAR 
GAME. 


During the manoeuvres recently car- 
ried on by the fleets of the United Statcs 
Navy, the wireless telegraph apparatus 
on several of the ships of the “defending” 
squadron gave a good practical illustra- 
tion of its utility. One of the best 
features of this method of communicating 
at sea is its independence of fog or dark- 
ness. As to the matter of secrecy the 
same conditions are entailed, and with 
any form of signaling secrecy is only 
relative and depends entirely upon the 
knowledge which the enemy has of the 
code used. The “wig-wag” with flags by 
day and lights by night can be interpreted 
only when the code is understood. Why 
should the wireless message be less safe 
from intentional interception ? 


SPEED AND PUBLIC SAFETY. 

On another page of this issue will be 
found a contribution from the pen of 
Dr. Louis Bell, which discusses the vari- 
ous phases of the problems presented by 
the speed of mechanically driven vehicles 


on public streets and highways. 


Cause of Many Accidents. 

Dr. Bell first takes up the prevalence of 
accidents which he believes are due to 
several causes, but particularly to the igno- 
rance or recklessness of the man in charge 
of the vehicle. The motorman of an elec- 
tric car seldom realizes the length of the 
danger space in front of his car and is 
prone to lay the blame for an accident on 
his brake, although it may have been in 
good condition and have done all that 
could be expected of it. Another point 
is that the motorman does not always 
realize how fast his car is going. The 
tendency is to build larger and heavier 
cars, and to equip them with motors hav- 
ing a high rate of acceleration. ‘The 
heavy car gets under way quickly and be- 
fore the motorman realizes it there is a 
danger space ahead of him of a couple of 
hundred fect. It is also true that pedes- 
trians and drivers of other vehicles do 
not realize the length of the danger space 
and are apt, for this reason, to take risks 
which are greater than they imagine, and 
to throw the responsibility for avoiding 
an accident upon the motorman, who may 
be utterly unable to prevent it. 


Precaution on Interurban Roads. 

Danger of accidents from high speed 
on public roads can be and is being de- 
creased by running these over private 
rights of ways and equipping them with 
reliable power brakes. The tendency on 
these roads is toward steam railroad prac- 
tice and it would be well if every one 
would realize that such roads should be 
really classed as railroads and not as tram- 
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ways, and the corresponding precautions 
necessary to avoid accidents should be 
taken both by the company and those who 
find it necessary to cross such roads. 


Restraining Reckless Aatomobile Running. 

The problem presented by the auto- 
mobile is more difficult, because, although 
the automobile has a greater brake ca- 
pacity than the electric car and it is also 
able to turn out of the way and thus may 
avoid a collision, the speed capacity is 
generally higher and the man in charge 
feels greater freedom to run at a high 
speed and to take chances than does the 
motorman. However, accidents due to 
automobiles are brought about by a limit- 
ed number of reckless men who show lit- 
tle or no feeling for the rights of others. 
Dr. Bell does not think that accidents 
caused by this class of men can be de- 
creased by stringent speed regulations. 
It is difficult to obtain satisfactory evi- 
dence and bring the offenders to book in 
this way, and such regulations can not 
but be oppressive to those who operate 
their machines with due respect of the 
rights of others. The remedy suggested 
will doubtless meet with much opposition, 
though it would certainly be effective. It 
is to forbid the use on public highways of 
motor vehicles capable of operating on 
level ground above a certain speed. | 


Evil of Insaring Automobilists. 
Another phase of this question touched 
upon is the practice of casualty companies 
of insuring automobilists against acci- 
dents. Dr. Bell states this “comes as near 
to putting a premium on criminal carc- 
lessness as anything well can.” The 
remedy suggested for this evil is to make 
a special criminal Jaw to cover injuries 
inflicted by vehicles of all sorts due to 
carelessness of the driver, or of his em- 
ployer if, at the time of accident, he be 


part occupant of the vehicle. 
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ELECTRICAL POWER FOR FARMING 
WORK. 


A field in which the application of © 


electricity seems to be making slow prog- 
ress is in farm work. There is on all but 
the smallest farms a good deal of work 
which might be done more economically 
by some form of power other than that 
due to turning a crank by hand or the 
slow movements of horse or ox. These 
sources of power are not only expensive, 
but they are too slow, and the question 
may be fairly raised why has not some 
other method found more general use on 
the farm? 


Reasons for Tardy Application of Mechanical Power. 

At this time a number of reasons may 
be given in explanation of this tardiness, 
though some of these are not likely to 
prevail for many years longer. In the 
first place on the average farm there is 
ample time for the work which must be 
done, except during two or three short 
seasons of the year, and any machinery 
installed with a view to handling espe- 
cially the work of the busy season would 
stand idle for a large part of the time 
during the dull seasons. Again, and this 
is a serious obstacle, machinery suitable 
for stationary work—that is, work about 
the house and barns—is generally not 
suitable for work in the field; while the 
mechanical apparatus so far developed for 
plowing and cultivating is cumbersome 
and expensive, and although the driving 
motor of this apparatus could be used 
for power purpose at other times, this 
part of the apparatus usually forms a 
minor part of the whole apparatus, and 
the greater part would be idle. 


Other Difficulties. 

Another reason which should be con- 
sidered is the investment required, as 
this would be more than the average 
farmer can afford to tie up in machinery. 
Another difficulty lies in the distance 
from the farm to the power station, as the 
latter is usually located in a village or 
town and not in a position or of a design 
suitable for distributing power in small 
quantities over a large district. These 
difficulties, while serious for the small 
farmer, do not hold with the same force 
for the manager of a large tract of land, 
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to cultivate which recourse must be had 
to all mechanical aids, and the investment 
thus made represents but a small part of 
the total. 
quently on the large farms in the West, 


Steam power is now used fre- 


where the press of work is so great at times 
that every means must be taken to get 
On these 


farms, so far as we are aware, electricity 


it done as quickly as possible. 


is being used only in a secondary way for 
lighting and for light work, 


pumping and driving small machines 


such as 
around the barn. It has, however, been 
tried both in this country and abroad for 
work in the field and with reported suc- 
cess, so far at least as the cost of opera- 
tion is considered as a criterion. 


Weight of Machinery a Drawback. 

One difficulty in adapting the electro- 
motor to cultivating ground lies in the 
fact that motor-drawn vehicles are in- 
variably heavy, and in this character of 
work they are called upon to travel over 
This difficulty be- 
comes less serious for large fields, because 


very difficult grounds. 


the machine can be made more powerful 
without increasing its weight propor- 
tionally, and in this way more ground can 
be worked during each journey than would 
be practicable for smaller fields; as in the 
latter case the increased cost of the larger 
would be a serious objection and because 
there is comparatively little work for it 
to do. 


Minimizing the Difficulty of Weight. 

The troubles brought about by the 
weight of the machine may be overcome 
more or less, by not running it over the 
fields but by using it to draw a rope, 
which in turn draws the plow. This 
scheme, however, seems clumsy and adds 
to the equipment required on the machine. 
It is reported, however, to have given 
satisfactory results on a number of estates 
abroad. 


Relative Value of Electricity and Steam. 

An electrical apparatus for this purpose 
has some advantages over gas or gasoline, 
but it has serious disadvantages. Its 
travel in the field is limited by the length 
of cable connecting it to the power cir- 
cuit, and for the same reason the machine 
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can not be used to haul freight, eo that 
the farms supplied with an apparatus of 
this kind must, retain 


horses for hauling. The storage battery 


nevertheless, 


is, of course, out of the question as yet 
for apparatus of this kind. 


The Trackless Trolley and Farming. 

It might seem, therefore, that there is 
but little prospects of a more general use 
of electricity for cultivating farms, and 
it is probable that this condition will pre- 
But there 
is one line of development which may take 


vail for some years to come. 


place, and which would seem likely to 
stimulate the use of electricity for the 
farm. This development is what has been 
called the “trackless trolley,” that is, an 
electrically equipped vehicle which runs 
along an ordinary road where power is 
supplied by means of trolleys and two 
When all turnpikes 
are supplied with these trolley wires so 


overhead circuits. 


that vehicles of this kind can travel every- 
where, will not those who will then culti- 
vate the soil be only too glad to avail 
themselves of this cheap and reliable 
power? One well equipped vehicle will 
be able to do all the farm work and 
do the work about buildings, and do 
all the hauling, and if the machine is 
well built it could be kept at work all day, 
and if necessary all night. 


Influence of Machinery on Farm. 

Conditions at present then seem to be 
this, it is asserted by those who have had 
experience that electrical power is cheaper 
than horse power for farm work, but 
unless the electric motor can do all the 
work which is now done by the horse there 
is little hope of its coming into general 
usc. If, however, the trackless trolley 
system is developed to any extent, then 
there is a strong probability that the elec- 
tric motor will begin to displace the horse 
on the farm, just as at present it has dis- 
placed him for railway work and promises 
to displace him for all city hauling. And 
should this come about would it not be 
another factor to attract men from the 
city to the country? When all farm work 
is done by machinery will it not attract 
men who now look upon it as drudgery 
of the worst kind ? 
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August 15, 1903 
SPEED AND PUBLIC SAFETY. 


THE PREVALENCE OF SERIOUS MISHAP— 
THE GREATER OPPORTUNITIES FOR AC- 
CIDENT WITH HEAVIER AND FASTER 
VEHICLES—THE OPERATOR'S INTELLI- 
GENT UNDERSTANDING OF THE 
DANGER SPACE AHEAD AND THE ULTI- 
MATE POSSIBILITY OF CONTROL—THE 
ADDED RESPONSIBILITY OF THE PUB- 
LIC—HIGH SPEED WITH SKILFUL 
HANDLING COMPARATIVELY SAFE— 

- THE REGULATION OF RECKLESS DRIV- 
ING SHOULD NOT BE SUCH AS TO 
ELIMINATE ALL CONVENIENCE TO 
THOSE WHO OBEY THE LAW. 


BY DR. LOUIS BELL. 


The last few years have seen a very 
large increase in the number of fast and 
heavy motor-driven vehicles used in one 
way or another on the public roads, and 
the result has been so ghastly a muster-roll 
of accidents that public safety demands a 
grave consideration of the problems that 
have arisen. In the list of offenders must 
be joined in evil notoriety both recklessly 
driven automobiles and recklessly driven 
electric cars. One can hardly pick up a 
morning paper without finding fatalities 
due to both causes and the frequency of 
these accidents appears to be on the in- 
crease even in proportion to the number 
of vehicles in service. Accidents from 
vehicles and from street cars have never 
been rare of late years, but the present 
epidemic of negligence demands and will 
receive drastic treatment if it continues 
much longer. 

Neither the electric car nor the auto- 
mobile is necessarily a menace to safety 
on the public street, but both may become 
so when carelessly managed, and in point 
of fact both must be so classed in numer- 
ous instances. The cause of the recent 
gruesome list of accidents is not to be 
sought in the increased speeds alone, nor 
in a marked increase of personal careless- 
ness, but in the combination of high speed, 
involving new conditions of control, with 
lack of proper skill or care on the part 
of the operators. As has often been pointed 
out the fast driving tough in a buggy has 
been responsible for many accidents and 
has often exceeded the legal rate of speed, 
but the same chap in a forty-mile-an-hour 
“Red Devil” has vastly greater opportuni- 
ties in both directions and has improved 
them with an assiduity worthy of a better 
object. Moreover, his new resource has 
very largely increased the proportion of 
killed among his victims. The electric car 
likewise has, in careless hands or through 
various chances for which the motorman 
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may or may not be responsible, a long list 
of accidents to its discredit as the horse 
car had before it, but the ordinary tram 
car is one thing and the fast interurban 
car is quite another when it comes to the 
question of adequate control. The result 
is painfully manifest in increased fre- 
quency and severity of collisions, and the 
present summer has started out as a record 
breaker in this particular. 

These accidents, if accidents they can 
be called when reckless operation is the 
cause, occur in spite of undeniably better 
safety precautions than in the past, and 
an enquiry into their cause and into pos- 
sible remedies is certainly pertinent. 

The ostensible causes are very various, 
but when gone carefully over and classi- 
fied they simmer down to one exceedingly 
simple proposition, viz., the car was not 
under the control that its speed and the 
proximity of possible obstacles demanded. 
The actual cause of this lack of control 
may be various; in rare—very rare—in- 
stances the brakes fail through a definite 
fault; more commonly they fail because 
they have not been properly tested and in- 
spected; the motorman may have been 
coasting recklessly or may have been 
racing up to a blind curve in the opinion 
that nothing could be beyond it. In the 
writer’s opinion, however, these collisions 
oceur generally not through sheer care- 
lessness in inspecting or operating the 
equipment, but through perhaps equally 
culpable ignorance as to the real mean- 
ing of proper control. Most fast interur- 
ban cars are kept in first-class operating 
order, supplied with good brakes and 
manned by sober and intelligent crews, 
who would not wittingly take what they 
believed to be long chances. 

But not one motorman in twenty fully 
realizes the length of the dangerous space 
in front of his car or knows from experi- 
ence what actual space is required for 
stopping the car at the various speeds at 
which he is wonted to run. Until this 
knowledge is generally disseminated and 
acted upon the present epidemic of col- 
lisions will continue. ‘The dangerous 
space of a car is the distance required at 
any speed for stopping after the brakes 
are set. This distance obviously increases 
with the speed and weight of the car and 
with any unfavorable condition of the 
track, and it is mainly the increased speed 
and weight that are responsible for the 
added dangers that have come with modern 
fast interurban cars. The actual length 
of the dangerous space under service con- 
ditions is so much greatcr than is popu- 
larly supposed that collisions can and do 
occur when the motormen believe them- 
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selves entirely safe. After the wreck there 
is a complaint that the brakes did not 
hold, whereas the fact is that they did 
hold all that could reasonably be expected, 
but were simply incapable of the task set 
before them. 

In an Institute paper read last year by 
Mr. J. D. Keiley may be found a valuable 
summary of results in braking modern 
electric cars that ought to be read by 
every street railway man in the country 
from the presidents down to the motor- 
men. The experiments related to a modern 
car weighing about eighteen tons and fitted 
successively with various brakes, the 
operating speeds being about twelve to 
eighteen miles per hour. At the latter 
speed the space required for stopping 
varied from 101 feet with the best attain- 
able power brake to 205 fect with a first- 
class hand brake worked for all it was 
worth. The track was in good condition, 
the brakes were in perfect order and the 
stops were emergency stops, using all the 
pressure possible without skidding. Add- 
ing to these distances fifty per cent to 
make safe allowance for unfavorable con- 
ditions of track or apparatus, and it at 
once becomes evident that to take an 
average car at this speed the dangerous 
space ranges from about fifty yards to 
over 100 yards; the former with power 
brakes, the latter with hand brakes. And 
it should be added that under these condi- 
tions the average power brake would show 
a dangerous space nearer seventy-five 
yards than fifty. These are actual experi- 
mental results not likely to be bettered 
appreciably. At higher speeds, which are 
often reached on interurban lines, the 
dangerous space is likely to be 100 yards 
or more. 

Now the application of these figures is 
obvious. If on an interurban line run- 
ning such cars on a single track, an ap- 
proaching car looms up through the fog 
or around a curve a couple of hundred 
fect ahead, a collision is practically inevi- 
table, and unless the motormen act with 
great promptness and judgment it is likely 
to be a serious one. It is useless to charge 
up such an occurrence to the brakes be- 
ing out of order, for they are simply in- 
capable of doing the work set for them. 
The only way to safety, aside from an 
absolute block system, which is very hard 
to apply to a long interurban line, is re- 
ducing the speed at all points and times 
when there is not clear and visible track 
ahead to the extent of double the danger 
space. On double-track roads and as re- 
spects other vehicles the full danger space 
of clear track will ensure safety. Unless 
such an allowance of space is made the 
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car 18 not under control for the purposes 
of public safety, and should be considered 
as running negligently. Once the idea of 
dangerous space is fully grasped the avoid- 
ance of collisions and other accidents be- 
comes relatively simple. No one blames 
a motorman who runs with due caution 
and keeps his car under proper control, 
but in order to do this he must under- 
stand what it means. On the other hand, 
the public is not without its increased re- 
sponsibilities. It should understand that 
what was ample leeway in crossing a car 
track ten years ago is to-day taking des- 
perate chances, and should govern itself 
accordingly. A car running at even fifteen 
miles per hour covers twenty-two feet 
per second, and is likely to require nearly 
forty yards for a stop. Increased speed 
has come as the result of a general de- 
mand, and is an important factor in the 
comfort of urban life. The real question 
is the safe limit of speed when the cars 
share the roadway with other vehicles. 
Questions of right of way are compara- 
tively simple, because the electric car is 
confined to a track that all may see and 
avoid. And as to the actual speed per- 
missible, it is likely with present condi- 
tions that the common limit of fifteen 
miles per hour on public roads is not far 
from right. That is, any considerable in- 
crease above that maximum is likely to 
involve considerable added danger. But 
whatever the nominal limit of speed the 
important thing is that the motorman 
should know his dangerous space and keep 
his car under control accordingly. De- 
mands for high speed will resolve them- 
selves into practically requiring a separate 
right of way, already common on fast in- 
terurban lines. 

Speed questions concerning the auto- 
mobile are very much more troublesome. 
The automobile has far less dangerous 
space, based on braking capacity, than 
the electric car, and it also can readily 
turn out for other vehicles. On the other 
hand, it has generally far greater capacity 
for speed and is run at higher speed in 
far more dangerous circumstances. The 
writer firmly believes that the automobile 
hag come to stay and that it should be 
fairly treated and given reasonable en- 
eouragement. Nevertheless, it is only too 
obvious that it is often operated so reck- 
lessly that it is a grave menace to other 
occupants of the highways. A legal speed 
limit is fixed for automobiles, but every- 
body knows that most such vehicles are 
deliberately intended for far higher 
speeds and run above the legal limit cus- 
tomarily and intentionally. Further- 
more, in careful hands they can do this 


ELECTRICAL REVIEW 


safely and without inconvenience to any- 
body. A skilfully handled machine at 
twenty or twenty-five miles an hour is far 
less dangerous than one in reckless hands 
at half such speed, but unhappily the 
careful handling is frequently at the 
lower speed and the criminal recklessness 
at the higher. 

The whole question of safe automobile 
speeds resolves itself into eliminating the 
person who drives his auto or causes it to 
be driven with impudent and brutal dis- 
regard of the rights of other travelers. 
The occupant of the Red Devil has just 
as much and no more privilege on the 
highway than Weary Raggles plodding 
along toward the next township. As a 
class, Mr. Raggles has far more rights, 
for he can outvote his more speedy fel- 
low traveler ten to one. It is altogether 
impudent for the latter to bluster and de- 
mand the right to butt the former into 
the ditch. In solemn fact, the entire con- 
tingent who owns or habitually rides in 
automobiles is and will be for a long time 
to come so minute a fraction of the popu- 
lation that its collective rights are utterly 
inconsequential in the public welfare. 
And of this small fraction only a small 
number have to be considered in relation 
to speed. Nine automobilists out of ten 
intend to be law-abiding, to pay due re- 
gard to the rights of their fellows, and to 
behave in all respects like the decent citi- 
zens that they are. It is the tenth man 
who blatantly denounces all regulations 
as outrageous, runs at full speed through 
crowded streets, laughs and puts on more 
speed when a horse bolts, and skips the 
town when he runs down a pedestrian. 
In point of fact, he has no more “right” 
to careen through the highways than he 
would have to insist on rifle shooting in 
the public parks. 

And the task before the community is 
to restrain this tenth man without need- 
lessly inconveniencing the other nine. 
Speed limits, as at present administered, 
are utterly farcical. If low enough to re- 
move the real and serious danger it is so 
low as to rob the automobile of the prop- 
erties that will ultimately render it most 
valuable. As generally constituted, the 
limits are so low that they are frequently 
passed in complete innocence, and the 
usual plan of police traps to catch the 
offenders generally gets the wrong men. 
No specd limit can be properly enforced 
as gencrally managed, since no man with- 
out using a stop watch can definitely. 
state whether the speed was a quarter mile 
above or below the limit. 

There is just one way in which a speed 
limit can be enforced—by absolutely for- 
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bidding the use on public highways of 
motor vehicles capable of operating above 
the limit on level ground, under penalty 
of permanent forfeiture of license and 
fine if necessary. The maximum speed 
of a vehicle can be tested before licensing, 
and reexamined if there is reason to sus- 
pect fraud. This would be drastic but 
effective, and it is “up to” the law-abiding 
majority of automobilists to see that it is 
made unnecessary. 

It is utterly silly to prate about the 
spint of the times demanding more 
liberal speeds, and to cite electric cars as 
justification. The fast automobile is not 
a common carrier nor a public conven- 
lence. It is and is likely to remain a 
private vehicle used for pleasure by a few 
tenths of a per cent of the population. 
The automobile as a practical working 
vehicle for ordinary purposes will involve 
no serious speed questions. A speed limit 
of fifteen miles an hour, enforced, as just 
noted, would probably be actually a good 
thing for the progress of the art, tending 
to the development of useful vehicles ca- 
pable of running long distances under 
load, and eliminating most of the objec- 
tionable characters who would abandon 
the sport if kept to moderate speed. 

From the standpoint of public safety, 
one of the most serious matters is the in- 
suring of automobilists by casualty com- 
panies against damages resulting from 
killing or injuring their fellow travelers. 
If this practice continues the risks even 
at moderate speeds will be greatly 1n- 
creased. It comes as near to putting a 
premium on criminal carelessness as any- 
thing well can. The only proper rejoinder 
is to make a special criminal statute to 
cover injuries inflicted by vehicles of all 
sorts due to carelessness of the driver or 
his master if a cooccupant of the vehicle. 
A moderate term in the penitentiary for 
a few offenders would settle the present 
difticulties more speedily than anything 
else, and the average jury can be trusted 
to convict the criminally reckless and re- 
lease the innocent. Fines are worse than 
useless against the offenders, particularly 
if insured, but imprisonment would not 
be a nice thing to contemplate. A proper 
statute of this sort would render a 8 
limit almost needless, or at least would 
allow a much higher limit than at present 
without increasing the danger of acci- 
dents. Finally, there ought to be a statute 
settling a proper rule of the road for 
vehicles of various sorts, based on the 
same sort of common-sense requirements 
as the marine rules in universal use. 
Our present rules fail in not including 
the contingencies arising from eaormon 
differences of speed, weight and genera 
managing ability. The automobile 18 Es 
menace to safety only when Seana 
used and regulations concerning it shou 
be aimed at recklessness, and not gerd 
inflict petty annoyances on the law-abid- 
ing. | 
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Preliminary Report of the Electric 
Light and Power Plants of the 
United States for the Year End- 
ing June 30, 1902. 

The following report has been received 
from the United States Census Office, Di- 
vision of Manufacturers: 

DEPARTMENT OF COMMERCE AND LABOR, 

BUREAU OF THE CENSUS. 


WasuinaTon, D. C., August 3, 1903. 
Hon. S. N. D. Nortu, 

Director of the Census. 

Sır—I have the honor to make the 
following preliminary report on the elec- 
tric light and power plants of the United 
States for the year ending June 30, 1902. 


ELECTRICAL REVIEW 


statistics by states and for other phases 
of the industry. The statistics for this 
industry at the census of 1890 were con- 
fined to the state of New York, the city of 
St. Louis, and the District of Columbia, 
therefore no comparison can be made 
with the totals for the United States. 
Very respectfully, 
W. M. STEWART, 


Chief Statistician for Manufacturers. 
Approved: 
S. N. D. Norru, 
Director. 


k 
Position and Protection of the Third 
Rail on Electric Railways. 

At the recent engineering conference 
held in London, a paper was read by Mr. 


CENTKAL ELECTRIC LIGHT AND POWER PLANTS. 


Total. Private. Municipal. 

Number of establishments.............. ccc ccc cee ccceccccnccuccceeeess 8,619 2.84 815 

COSt-OF DIAN: gfe o SS a ed date ees Eene bon wera se oa aat CN $502, 181,511 $ 180,161 1638 $22,020,473 
EARNINGS FROM OPERATION. 

TONAL orae eeu ana aa aa Sae wader ed acitees 03,585,410 TATAR D4 6, 436.856 
From light SOPVICO sc oi6 se cciwisien dno eee nic Soveb aco se Hoses S dad vee Ea eee dare 69,731,431 62.083, 068 6.748.808 
ALO Ughting access cutis Geos sens aw se e e a a pete aTa e Eaa an 25.459, 137 2.070, 192 3,380,245 
Commercial] or private..........cccccecececeees | teeeeeteccuceuvees 8.443.280 8,203,114 240.168 
PUD es serae eeen nea na eT EN Ged Sea AEE ESNE 17,016,157 13,867,078 3.140070 
Incandescent lighting..........cccccc cee ccccecene scenes etesneeecucens 44, 27214 40, 912.876 8,350,618 
Commercial or Privates: sicisccewcieds sda dba us vieeeke coco biant aa cots 41 S36, 302 38, 608,006 2,868. 206 

MDG cco dec er eeraa oi tytn exe labn n Oea ny. eraa ea si 2,736. 102 2.244.080 491.322 
All other electrical service........cccccccececenceccceccacecectuccocs 18 K53.479 13.765.186 87. SMB 
Income from all other service. .......c ccc cece cece cece eceeceacceseeese 1.560.013 1,431,764 128 240) 
Gross INCOM O sei neson asc e ee Reis a cue yeh Ae AE eaaa Mees 85,145 423 78,150,318 6,05, 106 

EXPENSES. 

TOUR cs cic Leathe E vung veneieauls Abana le pate eet nites 67.688.075 B2.442.088 5,245,087 
Balaries And WARES. wi ccccuss xcwtusswpciauee aaas serpti PANSAR NENS 20.551.989 18,672,267 1.879 722 
Supplies and materials ..........ccccc ccc ceacceeccccuceccucesescucees 22,814,758 20,302 167 2,422 201 
Rent of stations and offfces.....0 0. cc cece cece ccc cee ececccvceneecs 1.285 HA6 1,270, 708 14.748 
TREE sion vices e e a wae ou ee aa ee heuer Siecle tis EAA 2,654 005 2 64345 10,120 
POSUPANCOS Geils aseediw es Vesuiene cee cbaeh ata wsabnad Oe eee Cerrar eens RM) 445 RID SOE 5.641 
Miscellaneous. 505 a4 neuisus Se seusiccnam Scuba x bhaine tis caw EEE eaa 6.994, 227 6.645.567 BAN.) 
Interest On bonds: seres aeie e e rodeo Ch wba s aie PESTER 12,501 045 11, 240 HH, SUS 

POWER-PLANT EQUIPMENT. 
Steam engines. 
NUM DOR eeren eea N bade EEE 521 1,861 1,060 
Horse-power. .....oeusssssssussssesonse oes ba bes Ses ae Sanne eee aes 1,377,041 1,230,123 147,018 
‘ater-wheels. 
PRINTING assis ey Shep na Sie acne eine Kae k be ee wawie Tae Au eee ane ales 1.878 1,296 R2 
Horse-power............ ccc ceceeeeceaees E ¢ SW E T E E 851.134 889,916 11,218 
Q) Estimated value if paid for at prevailing rates. 
GENERATING PI ANT. 
Dynamos. 
Direct-current, constant voltage. .. ........ceeceecee eee <. 3.820 8,402 418 
SAEI E hed peka cule akate |! Siew ee ble EES o “PRERERES T E E Ut. dea ee dnen's 
Horse-power yobs Parc atva deed ota tute, vavereesosoosereeeoossersrere 441.421 418,088 23.534 
Direct-current, constant AMperage........... cece eee cece eee eeeeees 3,537 2,955 82 
Number. os sendas teea a a a a a aa a Saas aoi SEL aksenten “Te aoan eraa, I aren soeia 
Horse- DOWER icc ruere. krata i Eere eea inae onua Ene aah eraai 195.431 157.668 87,768 
Alternating and polyphase current. .........ssssesesrreseererreesee 5106 4.2 R22 

UT TRDQ UD ecen oan aa a a a a e O a E E TRAW ES7 740) 90, 688 

RLOPRE- POWER fede ssh ooo: teat dk Coad A a eee etese ete ea aeaaeae | I aeaeevereen ||) shane 
OUTPUT OF STATION. 

Kilowatt-hours, total for year........ 0c. cc cece cee ce cee enecnceee 2, 137,215,732 2,241,314.298 195,904,489 
LINE CONSTRUCTION, 

Miles of mains and feeders............ cc ce cece eee eee ee ceneeeeeeeee 12 470,404 10,936,608 1,533,891 
LIGHTING SERVICE. 

Arc lamps. 

Total NUM DER ie is elas ona E E E E AAA SENCAS ES 385.208 334.418 50.705 
Commercial or Private.........ccsecceccccccnssnecestsareesesseesenees 173 fun 167,709 5.798 
NG eNetw ie neal se ied ete a scan neeeeh Ta eet aawee et eee 211,706 166,704 45,002 

Incandescent lamps. 

Total TUMOR 02 cts cn eases ak sosesecrosesessreocoseseeeeo. se hate 18,006,521 16.429.050 1,577,461 
Commercial or private ss scsi cc cvnewcccesceecwes 13 0ten nee ate sls cee dae 17.552. 756 16,058,111 1,494,645 
aL cece iti tee. Spaces set ate caus ia ir ered ees asm esate Al terion eaten 453,705 370,49 62,816 
AVERAGE NUMBER OF FMPLOYES AND TOTAL SALARIES AND WAGES. 

Salaried officials and clerks........cccccee cece eee neces ces eeeee eens 6.976 6.026 050 

SRIBTIOS Seti ou oli ois boo l a Cam oa era ee ae ae ee eam Sees $5, 632.880) $5,175,499 $157,381 
WARS PATHOIS s6-a5 cos oo hdc dares Sais hone ine hea hee cre be aeae 23.25 W701 2.467 

WV BOS Gy ae rae She Uw RARER Co Oe HS RA Sao Re eS Sow eS $14,919,109 $13,496.768 $1,422 341 

Foreman and inspectors........0.. cece cece ete e cence renee eee eneeeens 1.560 1.478 B2 
ATE E E E E E A E $1.358.272 $1.297 585 $60. 687 
Engineers and flremen.......... seeveecereee > cueeeeeteeeeceeees 8 O20 6.67] 1,349 
ON os bu dio Oo cata see Dew Res CUES wo T OS DESSGNe Vi aas $5,201 OSS $4,416 R20 $785,059 

Linemen: cener bs Soa ake ne A URES nae EUs EON ESD ESA eee E 4.2209 3.860) 319 
WN ROR ick oho ek eeicas i kode Fue aE eee WORDS EAE CLS E SS Ga eS $2,70-4.529 $2,503,957 $200,572 

All other employés,.........0 (occ cece cece eee eee eee ee eee ee eteeeees 9,469 RTR BRT 
WAOS: is 6 vin oa eas sia a a ale a a a e $5,654,820 $5.28, 297 $376,023 


This report includes central stations only. 
It does not include isolated plants, plants 
operated by electric railway companies or 
plants that were idle or in course of con- 
struction . 

The final report will contain an analysis 


of the above totals and present detailed 


William E. Langdon on the “Position and 
Protection of the Third Rail on Electric 
Railways.” By the third rail is here 
meant the rail carrying the current to the 
motors, and it is pointed out that there 
is a tendency now to add a fourth or re- 
turn rail in order to avoid the use of the 
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track rails as conductors. The author 
thought that the time had now ar- 
rived when surface lines of railway 
and lines of ordinary construction 
for steam haulage have to be con- 
sidered in relation to their oper- 
ation by electricity. It was very impor- 
tant that some decision should be reached 
as to the position of the conductor rail. 
In England there appears to be no uni- 
formity in practice, but this may be ac- 
counted for by the fact that there elec- 
trically driven railways have been mainly 
confined to underground routes. 

While there is no absolute necessity for 
protecting the return rail, for the third 
or conducting rail protection is desirable 
and has in some cases been provided. 
This protection consists generally of a 
vertically arranged plank on one or both 
sides of the rail, but this affords no pro- 
tection from weather and but an imperfect 
protection against accidental contact. As 
climatic conditions will be found to give 
more trouble than accidents, it would ap- 
pear desirable that the most complete pro- 
tection should be provided for. A cover 
should be installed, extending so far be- 
yond a vertical line drawn from the edge 
of the rail as would prevent a person 
standing against it or an implement 
placed against it from touching the con- 
ductor. The two important questions 
presented were, first, the distance which 
should supervene between the near wheel 
rail and the conductor, and, second, 
Whether the sleepers which carry the 
wheel rails should be used for the con- 
ductor rails. It is probable that the first 
of these questions will be determined only 
after experience of the climatic effects. 

In respect to the second question, it 
should be borne in mind that the perma- 
nent way must be constantly patrolled 
and that packing and drainage of the 
sleepers are essentially an every-day oc- 
currence, that renewals of sleepers and 
rails, etc., must be provided for, that when 
laying out stores for any of these works 
the outside of the line is almost invari- 
ably used, and that this side is also used 
by persons walking the line. These con- 
ditions, it is thought, suggest the pro- 
priety of confining the conductor rails to 
the space between the tracks and disso- 
ciating them entirely from the sleepers 
which carry the wheel rails. 

Where a fourth rail is used, this would 
necessitate the provision within the same 
space for the return rail, but these might 
be placed upon the same structure ag the 
conductor rails. ‘This would be more 
complicated than placing the return rail 
between the track rails, but it would be 
more convenient for repairs to have both 
rails placed between the two tracks, With 
the rails between the tracks, some special 
construction would be necessary to main- 
tain the conductor at crossings when loco- 
motives are used, but with multiple unit 
i there would be no necessity for 
this. 
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Mechanical Plant in the Newark, N.J., 
Free Public Library. 

The buildings of the Free Public 
Library of Newark, N. J., are located on 
Washington street, near the intersection 
of Broad street, and occupy a site about 
102 hy 220 feet in extreme dimensions. 
The main building is four stories in height 
and 102 by 137 feet in area, and is con- 
structed mainly of brick, but faced on the 
front and part of the sides with Indiana 
limestone appropriately carved with fig- 
ures and names prominent in art, litera- 
ture and bookmaking. The interior is more 
strikingly beautiful and resembles an ar- 
Tangement and style now common in pub- 
lic and municipal buildings) Tha en- 
trance vestibule at the centre of the front 
is executed in white Italian marble and 
mosaic and the central rectangular corri- 
dor into which it leads has a wainscoting 
of marble and a plaster frieze and ceiling 
decorated in color. Through the centre 
the corridor is open to the skylight roof, 
leaving hallways at each floor in the form 
of arcades surrounding the courtlike 
centre space. From floor to floor these 
are reached by two bronze-railed marble 
stairways at each side, except from the 
first to the second floor, where they are re- 
placed by a single broad staircase entirely 
of marble rising through the middle of 
the corridor with its base directly in front 
of the main entrance and its head at the 
entrance of the library delivery room on 
the second floor. The first floor accom- 
modates the children’s library, newspaper 
room, toilets and janitor’s room. The 
main features of the second floor are 
the delivery room, just mentioned, and 
a large reading room, both handsomely 
furnished and finished in dark oak. The 
third floor contains a trustees’ room and 
a librarian’s room, and the fourth floor, 
a lecture room and art gallery. The book 
stacks are in a practically detached fire- 
proof building, which stands near one 
corner of the rear of the main building 
and is connected with it only by passage- 
ways, so that it was possible to have 
windows on all sides of both structures. 

The buildings are lighted by direct- 
current arc and incandescent lamps and 
heated with exhaust steam by indirect 
radiation in connection with a plenum 
system of ventilation, and supplementary 
direct and direct-indirect radiation in the 
most isolated locations. A passenger ele- 
vator, five book-lifts, a plenum fan and 
three exhaust fans, all motor-driven, con- 
stitute the power load. The mechanical 
plant, including boiler and engine rooms, 
occupies a third separate building, lo- 
cated at the other rear corner of the main 
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building, on a level with and adjoining 
the basement through which the pipe, duct 
and wire runs are carried. The boiler 
room is thirty-four feet long by twenty- 
four feet wide and is situated under the 
rear courtyard, so that coal may be 
brought in from the street and dumped 
through chutes to the storage bins, which 
are at one side of the room facing the 
boilers with a six-foot firing floor between. 
The steam-generating equipment com- 
prises two 100-horse-power return tubu- 
lar boilers set side by side with space left 
for a third. They were furnished by the 
Erie City Iron Works, are five and one- 
half feet in diameter by sixteen feet long, 
and contain five and one-half by six-foot 
grates. The boiler settings are arranged 
with firebrick flues above so as to cause 
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side of the main near the end to a point 
overhead between the engines, where 
through an inverted Y it divides into two 
five-inch pipes to supply each of the two 
engines. 

The engines are Watts-Campbell Cor- 
liss-type, sixteen by thirty-inch horizon- 
tal side-crank, extra heavy engines, and 
drive two Crocker-Wheeler 100-kilowatt, 
directcurrent, eight-pole generators by 
direct-connection at 120 revolutions per 
minute. When admitting steam at an 
initial pressure of eighty-five pounds, cut- 
ting off at one-quarter stroke and exhaust- 
ing with a back pressure of five pounds 
per square inch, the engines are capable 
of developing 136 indicated horse-power. 
Speed regulation is obtained in the usual 
manner by altering the point of cutoff 
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the gases of combustion to pass back over 
the shell after passing through the tubes 
before being finally discharged through 
the brick smoke header. The latter con- 
tains a damper automatically controlled 
by a Kieley regulator to maintain the de- 
sired steam pressure, and connects to a 
rectangular brick chimney seventy-four 
and one-half feet high and three and one- 
half feet square on the inside. From a 
dry pipe in each boiler connection ‘is 
made by a six-inch copper bend to a ten- 
inch steam header, which, pitching slight- 
ly downward, passes through the dividing 
wall into the adjoining engine room, 
where it terminates in a down-curving 
elbow, the bottom being closed with a 
blank flange and dripped to a steam trap. 
A seven-inch pipe is taken from the upper 


through the agency of a flyball governor 
and mechanism, but to avoid accident, 
should this one fail to work, a second 
governor is provided and so set that an 
increase in speed of ten revolutions per 
minute will cause the closing of a butter- 
fly valve, cutting off the steam supply. 
The flywheels are ten feet in diameter, 
weigh 20,000 pounds and are placed be- 
tween the cranks and generators. 

The generators were designed for a nor- 
mal load of 800 amperes at 125 volts and 
a safe momentary overload of forty peT 
cent, but have proved capable of carrying 
even more, and for a considerable length 
of time. On one occasion, while only one 
set was running, the load was gradually 
increased until, at1,130 amperes; or 44 
per cent overload, the engine reached 118 
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limit of power and refused to cut off. It 
is reported that throughout the test there 
wag no noticeable sparking at the commu- 
tator and that at the close of it the field 
coils were only about thirty degrees and 
the brushes seven degrees warmer than 
the surrounding air. A total of some 
2,500 sixteen-candle-power lamps consti- 
tutes the lighting load and, as previously 
stated, the power load includes four mo- 
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drain the blow-off tank to the sewer. The 
tank is five feet in diameter and twelve 
feet long and located under the coal vault. 

The eight-inch exhaust connections 
from the engines are laid in trenches 
under the floor and combine with the 
pump exhaust into a twelve-inch overhead 
main, containing a grease extractor. In 
its cleaned state part of the steam is 
taken through a six-inch branch to a 
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tors in connection with the ventilation sys- 
tem, five motors for book-lifts and one 
motor for the passenger elevator. 

Live steam from the large main is also 
used to supply two boiler feed pumps, a 
sump pump and the heating system 
through a pressure-reducing valve when 
the exhaust steam is insufficient. The 
pumps are located in the engine room 
near the boiler-room door. Those used 
for feeding the boilers are six by four by 
six-inch Barr duplex pumps, cross-con- 
nected so that they may be used inter- 
changeably. The other is a four by four 
by five-inch single-acting pump, used to 


Webster 100-horse-power, open feed-water 
heater, another part through a ten-inch 
branch to the heating system, while the 
remainder, if any, escapes to the atmos- 
phere through a ten-inch riser, after pass- 
ing a back-pressure valve set at about two 
or three pounds. The connection to the 
heating system is made at a cross, one 
arm receiving the eight-inch live steam 
connection and the other two, six and 
eight inches, respectively, delivering into 
the heating mains, the former for the 
tampering coils in the intake of the air 
for ventilating and the book-stack build- 
ing, and the latter for the main building. 
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The condensation from the heating sys- 
tem is collected in a six-inch main and re- 
turns by gravity over a loop-seal four feet 
high into the feed-water heater which 
thus serves the additional function of a 
receiving-tank. Since the heater is of the 
open type, it condenses within the feed 
all exhaust steam used for heating the 
latter. It is, therefore, evident that the 
only waste is the amount lost through the 
exhaust riser. This is compensated for 
by cold water taken from the city serv- 
ice and automatically admitted by a float 
governor, so as to maintain a minimum 
height of water in the heater. A similar 
governor causes the opening of an over- 
flow valve, allowing the surplus to drain 
to the sewer if a maximum height is ex- 
ceeded. 

The air circulation for ventilating is 
established by an eight-foot Seymour disc 
fan driven tby belt at 220 revolutions per 
minute by a fifteen-horse-power motor and 
discharging in that time between 63,000 
and 65,000 cubic feet of air. The removal 
of the vitiated air is made positive by the 
use of three exhaust fans of the Seymour 
dise type located in the attic. One having 
a four-foot wheel is driven by a five-horse- 
power motor, and two having three-foot 
wheels, by three-horse-power motors. Of 
the motor-driven book-lifts, three will 
raise twenty-five pounds at the rate of 
150 feet per minute, and the other two 
will carry 100 pounds 100 feet a minute. 
All are provided with electric control, 
whereby the cars may be brought to any 
floor by pushing the button corresponding 
thereto, if all of the doors into the shaft 
are closed. The opening of any one of 
them breaks the circuit and stops the car. 
The passenger elevator has a travel of 
about fifty-two feet and will carry a maxi- 
mum load of 2,000 pounds at 200 fect 
per minute, or an average load of 1,200 
pounds at 250 feet per minute. In addi- 
tion to the customary slack-cable safety 
device and automatic top and bottom 
stops, the shaft was made tight at the 
bottom to afford an air cushion to catch 
the car in case of a failure of the other 
protections. After its installation the ele- 
vator was tested iby loading the car with 
a weight of 2,000 pounds and allowing it 
to drop from the top of the shaft, which it 
did without receiving any injury. 

The switchboard is about six and one- 
half feet wide, seven and one-half feet 
high and consists of two panels of white 
Italian marble. A single set of bus-bars 
on the back of the board serves for both 
light and power service, being connected 
to each generator through a single-throw, 
three-pole switch protected by a single- 
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pole circuit-breaker. The instruments in- 
clude two ammeters, one for each ma- 
chine; a voltmeter, which by a multiple- 
point switch may be connected to either 
generator, and a recording station watt- 
meter. The feeder-circuit switches are 
symmetrically grouped on both panels be- 
tween the dynamo switches and the indi- 
cating meters. Three are for power and 
the remainder for light. The lighting 
feeders are supported on porcelain knobs 
four feet apart and lead from the switch- 
board to and up the elevator shaft. These 
include two sets of conductors for the first 
floor and one set for each of the floors 
above. From a cutoff box near the shaft 
at each floor the distributing circuits are 
taken to the various marble panel-boards, 
seventeen in all. In determining the sizes 
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for the fans and tempering coils; the 
Crocker-Wheeler Company, of Ampere, 
N. J., for the electric generators; and 
Messrs. Blake & Williams, New York, for 
the electric wiring. Mr. George A. War- 


ren is the operating engineer of the plant. 
> 


Commercial Vehicle Contest. 
The Automobile Club of America has 
issued the report and awards of the com- 
mercial vehicle contest held in New York 


city, May 20 and 21, 1903. But eleven 


vehicles started in this contest and seven 
finished. These vehicles were all com- 
mercial machines and were run loaded. 
The contest lasted two days and was of 
such a nature as to bring out the features 
of the long haul as well as the short haul 
and by enforcing conditions simulating 
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of the conductors, the maximum loss of 
potential allowed between the switchboard 
and the lamps was five volts; three in the 
mains, one in the sub-mains and one in 
the distributing circuits. 

The. architects for the building were 
Messrs. Rankine & Kellogg, of Phila- 
delphia, and Messrs. Francis Brothers & 
Jellett, of the same city, prepared the 
plans and specifications for the heating 
and steam work. Mr. James M. Seymour, 
Jr., of Newark, N. J., was the consulting 
engineer in behalf of the library trustees. 
The contractors for the various parts of 
the equipment were as follows: The 
Philadelphia Steam Heating Company for 
the heating system and steam pipe work; 
Messrs, Gillis & Geohegan, of New York, 


as nearly as possible those of actual de- 
livery and traffic to determine the vehicles 
best adapted to each variety of haulage. 
Each machine made forty miles each day. 
On the first day, no stops were made, ex- 
cept such as the conditions of the traffic 
made necessary. On the second day, the 
vehicles made a number of specified stops, 
varying from five for trucks carrying 20,- 
000 pounds dead load to 100 stops for ma- 
chines carrying from 750 to 1,500 pounds 
dead load. 

But one electrically driven machine 
was entered. This was a Waverley delivery 
wagon constructed by the Pope Motor 
Car Company, of Toledo, Ohio. The 
motor equipment consists of two three- 
horse-power motors, each capable of an 
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overload of an additional three horse- 
power. The speed could be varied from 
five to twelve miles per hour. The weight 
of the truck and equipment was 2,420 
and the dead load carried was 1,210 
pounds. This machine completed the two 
days’ run. The first day it ran forty 
miles carrying two passengers and the 
load. The actual running time was five 
hours and twenty-nine minutes, making 
an actual running speed of 7.26 miles per 
hour. As the machine was sent out not 
fully charged, it was necessary to make 
a stop to recharge the batteries. Twenty- 
four minutes were required to make con- 
nections and twenty minutes were spent 
in charging. There were in addition two 
minutes used in stops for traffic, making 
a total of forty-six minutes’ stop and an 
elapsed time of six hours and fifteen 
minutes. 

Before starting, the batteries had been 
charged with ten kilowatt-hours. During 
the noon hour, one kilowatt-hour was add- 
ed and during the stop mentioned above 
a second kilowatt-hour, making in all 
twelve kilowatt-hours. At six cents per 
kilowatt-hour, the total cost for power was 
seventy-two cents, making the cost of 
power per ton-mile 0.0296 cent. On the 


second day, the machine traveled the same 
distance with the same load in four hours 
and fifty-three minutes, the actual run- 
ning speed being 8.19 miles per hour. One 
hundred specified stops of fifteen seconds 
cach were made and sixteen traffic stops. 
The total time required for this was 
twenty-five minutes, making the elapsed 
time five hours and eighteen minutes. Be- 
fore starting, the batteries received 4 
charge of ten kilowatt-hours. At the noon 
hour, two kilowatt-hours were added in 
forty-five minutes, making twelve kilo- 
watt-hours in all, which gives the same 
cost per ton-mile as on the first day. 

It should be noted that no allowance 
is made in these estimates for the condi- 


- tion of the battery before and after charg- 


ing except voltmeter readings. On the 
first day, the voltage of the batteries fell 
from eighty volts at thirty-ampere dis- 
charge at the start to seventy-five volts 
at twenty-five-ampere discharge at the end 
of the run. On the second day, the volt- 
age was eighty volts at a twenty-five-am- 
pere discharge at the start and seventy- 
nine volts at the same rate of discharge 
at the end of the run. This vehicle was 
given the third prize in its class. 


The international conference on wireless 
telegraph assembled in Berlin, Germany, 
on August 4. Italy was represented by 
Rear-Admiral Grillo, captain of the gun- 
boat Bonomo, delegated by the Minister 
of the Marine, and MM. Cardalii, chief of 
the Department of Posts and Telegrap5s, 
and Solari, lieutenant of the navy, dele- 
gated by the Minister of Posts and Tele- 
graphs, . 
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POWER MEASUREMENT ON ALTERNAT- 
ING-CURRENT CIRCUITS. 


BY R. B. WILLIAMSON. 


Power measurement on alternating- 
current circuits, particularly on poly- 
phase circuits, involves the consideration 
of a number of features not met with in 
direct-current power measurements. In a 
direct-cyrrent circuit the power in watts 
is obtained by taking the product of the 
volts and amperes, but with alternating- 
current circuits this can not usually be 
done because of the phase difference 
which, in most cases, exists between the 
current and the electromotive force. 

In Fig. 1 let the light line wave rep- 
resent the electromotive force applied to 
a single-phase circuit or receiving device, 
and the heavy line wave the current that 
is set up by the electromotive force. The 
electromotive force at any instant is equal 
to the projection of the uniformly re- 
volving line o b on the vertical; o b is sup- 
posed to revolve at the rate of n revolu- 
tions per minute in the counter-clockwise 
direction as indicated by the arrow. In 
the same way the projection of the line 
o aon the vertical represents the value of 
the current at any instant. The lengths 
of o b and o a are laid off to scale to rep- 
resent the maximum values of the elec- 
tromotive force and current respectively. 
In one second the lines would revolve 
through an angular distance of 2 m n 
radians and ¢ seconds the angular dis- 
tance moved over would be 2 r n ¢ ra- 
dians. At the instant represented in Fig. 
1 the lines o a and o b have revolved 
through the angle 2 m n t where ¢ is the 
time that has elapsed since the beginning 
of the cycle or revolution, when o a and 
o b coincided with the horizontal. The 
projection of o a on the vertical is equal 
to m n, and m n therefore represents the 
value of the current at the instant under 
consideration; m p represents the value 
of the electromotive force at the same in- 
stant. For every complete revolution of 
o a and o b the electromotive force and 
current pass through a complete cycle of 
instantaneous values as represented by the 
sine waves and hence the number of revo- 
lutions per second n is numerically equal 
to the frequency of the electromotive 
force or current. It will be noticed that 
Fig. 1 is drawn for the case when o a and 


o b revolve exactly together and the two 


curves consequently pass through their 
maximum values at the same instant and 
pass through zero at the same instant. 
The electromotive force and current are 
in phase—a condition which would exist 


if the current were flowing in a circuit 
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devoid of inductance or capacity, or in 
which the inductance and capacity, if 
present, neutralized each other. 

In the case shown in Fig. 1 the current 
t at any instant is equal to the projection 
on the vertical or is equal to | sin ? r n £ 
where | is the maximum value of the 
current represented by o b. The electro- 
motive force e at any instant will be 
E sin 2 r n t where E is the maximum 
electromotive force. Now the power sup- 
plied at any instant is found by multiply- 
ing the electromotive force at the instant 
by the current at the same instant. This 
is true no matter what phase relation the 
maximum values of current and electro- 
motive force may have. We have then 
instantaneous power = e i = E sin 2 

ant. sin®QIrent= Elsin? rnat. 

In the great majority of cases the power 
at any instant is of little concern. What 
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av. è = E? av. sin? ? x n t = 
E? 
~ Vav. e = effective value, E = 


E . Also effective current I = —. 

y 2 Vz 
If we substitute these values of E and I 
as the expression found above for the 
power, we have 

average power = 2 EI = 
2. = l p 
V2 V2 

In other words, when the current and 
electromotive force are in phase the aver- 
age power, in watts, can be obtained by 
taking the product of the voltmeter and 
ammeter readings as with direct current. 

In Fig. 1 the ordinates of the dotted 
curve are proportional to the power at 
each instant and it will be noted that at 
all instants the power is positive because 


porte 


e 
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is required is the average power supplied 
and from the above we have 
average power = ¢ i = E J av. sin? 2 r n t. 

From trigonometry we have sin? a + 
cos? a = 1, where a is any angle, and 
hence average sin’a@ + average cosa = 1. 
But in passing through a set of values 
say from 0 to 90 degrees, the sine varies 
from 0 to 1 and the cosine from 1 to 0. 
Each passes through the same set of 
values so that the average of the squares 
of all the values of the sine must be equal 
to the average of the squares of all the 
values of the cosine. Consequently we 
may write av. sin? a + av. cos’ a = 2 av. 
sin? a = 1, or av. sin? a = = and aver- 
age power = 2 E I. Now alternating 
measuring instruments do not indicate 
the maximum values E and | of the elec- 
tromotive force and current. They in- 
dicate virtual or effective values which 
are equal to the square root of the average 
of the squares of the instantaneous values. 
We have just seen that the instantaneous 
value of the electromotive force is 
e = E sin’ r z t, hence 

e = E’ sin? 2? v n é and 


the power curve lies wholly above the hori- 
zontal axis. This means that, at all in- 
stants, power is being supplied to the cir- 
cuit or receiving device. 

In most cases the current and electro- 
motive force will not be in phase and the 
phase difference between them has an im- 
portant bearing on the amount of power 
supplied. Suppose the current o a lags 
behind the electromotive force o b by the 
angle ¢ indicated in Fig. 2. The corre- 
sponding current and electromotive-force 
waves are now represented by ¢ 4, e e and 
the ordinates of the dotted wave are, as 
before, proportional to the product of e 
and i at each instant. Lines o a and o b 
revolve at the uniform rate of n revolu- 
tions per second, but o a always lags be- 
hind o ġ by the fixed angle of lag #¢. 
Now, on account of the phase displace- 
ment between the current and electromo- 
tive-force waves, it is easily seen that at 
certain instants the current and electro- 
motive force are opposed to each other. 
For example, at the instant represented 
by point g, the current g h is positive 
while the electromotive force g / is nega- 
tive. The product of the two, 4. e., the 
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power, is therefore negative. The portions 
of the power curve represented by the 
shaded areas are negative, as during these 
intervals power is being returned by the 
circuit or receiving device and the actual 
energy supplied is the difference between 
the positive and negative areas between 
the power curve and the horizontal. It is 
easily seen, then, that when the current 
and electromotive force differ in phase, 
the power can not be obtained by taking 
the product of the current and electro- 
motive force. A factor must be intro- 
duced which will take account of this 
phase difference; this can be obtained as 
follows: | 

Let e = E sin? r n ¢ represent the 
electromotive force at any instant in 
Fig. 2, then the current at the same 
instant will be i = | sin (2 m n t — 9). 
The instantaneous power = e i = E IJ sin 
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angle of phase difference between the cur- 
rent and electromotive force. In passing, 
it may be noted that in a single-phase cir- 
cuit the power pulsates with a frequency 
double that of the current or electromo- 
tive force, as is easily seen by referring 
to Figs. 1 and 2. The product EI 1s 
the number of volt-amperes or apparent 
watts found by multiplying the instru- 
ment readings together. Hence, in order 
to get the actual watts expended it 1s 
necessary to multiply the apparent watts 
by cos $. This factor is called the power- 
factor of the receiving device or circuit, 
and is best defined by the relation 
actual watts 
power-factor = —-- —— pees 
apparent watts 
From the above it is seen that the 
power-factor is, in single-phase circuits, 
numerically equal to the cosine of the 
angle of phase difference between current 


ore 
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2 m nt. sin (2r n t— >), Eand I being 
the maximum values of the electromotive 
force and current as before. Now sin 
(2? m n t — p) = sin 2 r n t. cosp — cos 
I m n t. sin d, and hence e 2 = E Isin’? 
2rnnt.cos¢?—E |] sin 2 vrn £. cos 
2 m nt.sin >, and average of values of 
instantaneous power = average e i = 
E I cos ¢ av. sin? 2 r n t — 

E Isin ẹav.sin 2 rm nt.co?rné. 
Now the average value of sin 2 7 n t. cos 
2 m n tis zero because it passes through 
positive and negative values alike, con- 


sequently 
average power = 
E I cos ¢ av. sin? 2 7 n té, 
but E= /2 E and I = vy 2 I, when 
E and J are the volts and amperes (square 


root of mean square values), as indicated 
by the measuring instruments. The 


average value of sin? 227 £ is : , hence 
average power = 4/2 E 
VT Icos g. ->= EI cos >. 


Or in a single-phase alternating-cur- 
rent circuit, the average power supplied 
is obtained by multiplying the product of 
the volte and amperes by the cosine of the 


and electromotive force. Evidently the 
power-factor becomes equal to unity when 
the electromotive force and current are in 
phase and it can never have a value 
greater than unity. Later on it will be 
seen that the quantity cos ¢ as applied 
to a multiphase circuit is somewhat in- 
definite because the angle ¢ may have 
a different value in each of the phases of 
a system and it is therefore best to define 
the power-factor as the ratio of the true 
or actual watts to the apparent watts or 
volt-amperes, or as the factor by which 
the apparent watts must be multiplied to 
give the true watts. Since average 
power = EI cos ¢ it is easily seen that 
when the angle of lag becomes ninety de- 
grees, cos $ = 0 and the power deliv- 
ered becomes zero, even though there may 
be a considerable current flowing under 
a high impressed electromotive force. In 
this case the current is wattless, and in a 
figure similar to Fig. 2 the shaded areas 
of the powcr which come below the hori- 
zontal would become equal to those above. 
If @ should be more than ninety de- 
grees, cos $ becomes negative, thus mak- 
ing the power negative and indicating 
that power is being returned from the re- 
ceiving device. 
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Having glanced briefly at some of the 
points affecting the determination of 
power in alternating-current circuits, let 
us consider a few of the more important 
methods of making power measurements. 
In doing so wattmeter methods alone wil! 
be taken up. It has just been shown that 
the phase difference between current and 
electromotive force has an important bear- 
ing on the amount of power, hence it is 
desirable to use an instrument which will 
take account of this phase difference. A 
wattmeter does this and hence wattmeters 
are used almost exclusively for alternat- 
ing-current power measurements. Meth- 
ods have been devised for making such 
measurements by means of ammeters and 
voltmeters, but these methods are awk- 
ward, are liable to introduce large errors, 
involve more or less calculation, and are 
now seldom used. 

The wattmeter is a modification of the 
Siemens dynamometer. It consists of a 
fixed current coil of a few turns of heavy 
conductor through which the current sup- 
plied to the receiving circuit flows. In- 
side of the current coil is suspended a fine 
wire coil which, in series with a non-in- 
ductive protective resistance, is connected 
across the circuit. When currents flow in 
the coils the swinging coil tends to ar- 
range itself with its plane in the plane 
of the fixed coil. This movement is coun- 
teracted by suitable springs. The current 
in the swinging coil is proportional to the 
voltage, while the current in the main 
coil is equal or proportional to the cur- 
rent in the circuit. Now a given deflec- 
tion of the movable coil depends upon a 
certain average or constant force action 
between the coils. For example, in Fig. 
3 let a represent the potential coil in 
series with which is the protective resist- 
ance r, b is the fixed current coil and ¢ ¢ 
the circuit in which the power is eax- 
pended. If ¢ is the instantaneous value 
of the electromotive force applied to ¢ ¢, 
then the current through the fine wire 


coil is £ assuming that the inductance 


and resistance of a are negligible. The 
corresponding instantaneous current in b 
will be i. The instantaneous force action 
or torque exerted between a and b will be 
proportional to the product of the two 


currents or will be &. 2 . ¿and the average 
force which produces the deflection will 
be 4 . average e ŭi where & is a constant. 


But average e ¢ is the average power ex- 
pended in the circuit, and the wattmeter 
will indicate the power expended no mat- 
ter what the power-factor may be, because 
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its deflection is the average result of all 
the instantaneous force actions of the 
current and electromotive force, and the 
relative values of the current and elec- 
tromotive force at each instant depend 
upon the phase relation. A wattmeter 
will not give accurate indications unless 
the current in the potential circuit a r is 
in phase with the applied electromotive 
force, but in good wattmeters the resist- 
ance of the potential circuit is so great 
as compared with its reactance that the 
angle of lag is very small and the indi- 
cations of the wattmeter are practically 
correct. 

If in Fig. 3 the power-factor of the re- 
ceiving circuit were zero, 1. e., angle of 
lag ninety degrees, the circuit would re- 
turn just as much energy as was given 
to it. The current would be wattless and 
in Fig. 2 the negative areas of the power 
curve below the horizontal would become 
equal to those above. The average torque 
action on the swinging coil of the watt- 
meter would therefore be zero and no de- 
flection would result. This is as it should 


Fie. 3.—PowER MEASUREMENT ON ALTER- 
NATING-CURRENT CIRCUITS. 


be, because EI cos ¢ = 0 and no power 
is expended. If the lag between the cur- 
rents in a and b, Fig. 3, should become 
greater than ninety degrees, the coil of the 
wattmeter would ri verse its deflection, and 
in order to get a deflection over the scale 
of the instrument it would be necessary 
to reverse the connections of one of the 
coils. The reading so obtained should 
therefore be considered as negative be- 
cause the flow of energy is back toward 
the supply circuit. This action of the 
wattmeter should be kept in mind as it 
will be referred to later in connection with 
three-phase measurements. 


POWER MEASUREMENT ON SINGLE-PHASE 
CIRCUITS. 


The measurement of power on single- 
phase circuits calls for little comment. 
The wattmeter is connected as shown in 
Fig. 3, and for a given current will give 
its maximum reading when the power- 
factor of the load is one. If the power- 
factor becomes zero the wattmeter read- 
ing also becomes zero. If the angle of 
lag becomes greater than ninety degrees 
the resultant flow of energy reverses and 
the wattmeter reading also reverses. How- 
ever, on single-phase circuits this reversal 
would not occur under ordinary condi- 
tions. 
(To be continued.) 
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Ferrosilicon in France. 

Consul-General Robert P. Skinner, at 
Marseilles, France, has made the following 
report on the status of ferrosilicon in 
France. This report has been made at 
the request of the Iron Trade Review, of 
Cleveland, Ohio. A paper read by M. 
Albert Keller before the Iron and Steel 
Institute in London, has also been ap- 
pended: 

Ferrosilicon manufactured by electrical 
process is now being shipped regularly in 
commercial and rapidly increasing quan- 
tities from France to the United States. 
It is being forwarded both from Grenoble, 
the shipping point nearest the place of 
manufacture, and Marseilles. During 
the year ended June 30, 1903, the exports 
from Marseilles amounted in value to 
$33,242, as compared with $196 in 1892, 
and there are evidences of an increasing 
demand and capacity to supply that de- 
mand. The concerns principally inter- 
ested as manufacturers in this enterprise 
are the Compagnie Electrothermique Kel- 
ler, Leleux & Company, 3 Rue Vignon, 
Paris (works at Livret-et-Gavet, Isère) ; 
the Compagnie Générale de 1’Electro- 
Chine, Bozel, Savoie, and the Société 
Klectro-Chimique de la Romonche, Livret- 
ct-Gavet, Isère. The rapid development 
of this industry has been enveloped in all 
the mystery compatible with the market- 
ing of the product. The shipments of the 
material are made by middlemen, who, 
not unreasonably, desire to retain as their 
own property such facts as may be called 
trade secrets. . 

In the French Alps the work of dam- 
ming streams for the generation of elec- 
tricity has been going on for about four 
years with feverish activity, and a region 
hitherto without important manufactur- 
ing enterprises bids fair to become a great 
producing centre. The engineers in 
charge feel that they have within their 
grasp a knowledge of electrometallurgy 
which must sooner or later free the coun- 
try from its dependence on coal. 

The first satisfactory discussion of the 
subject of ferrosilicon in France was 
made in May before the Iron and Steel 
Institute in London by M. Albert Keller. 
M. Keller is a graduate of the National 
School of Arts and Crafts at Angers, 
and under his direction electrical power 
has been installed in twelve electrometal- 
Jurgical works. He has devised improve- 
ments in the manufacture of carbide of 
calcium, and has invented a process for 
the electrical treatment of iron ore and 
iron and steel waste. It will be surpris- 
ing, indeed, if, with full knowledge of the 
work being done in France, the United 
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States remains long behind in the compe- 
tition for supremacy in the adaptation of 
electricity to metallurgical furnaces. M. 
Keller’s paper follows: 

THE ELECTROMETALLURGY OF SILICON. 

Silicon, on account of its character as 
a thermal, chemical and mechanical agent 
in the metallurgy of iron and steel, forms 
as much a part of the groundwork of 
metallurgy as manganese, and with the 
commencement of the manufacture of 
ferrosilicon in the electric furnace the 
latter may be said to have achieved its 
entry into the domain of metallurgy, in 
which the success of its application 
has deservedly secured a lasting place 
for it. It had as a rival the blast fur- 
nace, in which ferrosilicon containing 
ten to fifteen per cent could be blown 
without difficulty when working very hot, 
notwithstanding which fact the electric ` 
furnace could readily enter into competi- 
tion with it owing to the higher tempera- 
ture attainable. The electric furnace, 
even when working at moderate tempera- 
tures, can produce without difficulty 
alloys richer in silicon than those yielded 
by any blast furnace, and it was by these 
means that ferrosilicon containing from 
twenty-five to cighty per cent silicon was 
first brought out. 

The process of finding a market for the 
ferrosilicon manufactured in the electric 
furnace was at first rather slow. The 
products as supplied at the beginning 
Were very impure, so that even the most 
favorably disposed users were at first dis- 
couraged. Taking into consideration, 
moreover, that the introduction of any 
new system or product is, generally 
speaking, always a matter of extreme difli- 
culty, it will not be surprising to learn 
that in the past three years it was only 
during the last one that the advantages 
of high-grade ferrosilicon began to be ap- 
preciated. The use of it has now, how- 
ever, so far extended that at the present 
time thirty and fifty per cent ferrosili- 
cons are commonly employed in foundries 
and steel works; and it may be said that 
in competing with low-grade ferrosilicon 
the only question is now one of compara- 
tive economy, since metallurgists naturally 
prefer the product which provides them 
with silicon at the cheapest rate per unit 
delivered at their works, not omitting, 
however, to take into account the value 
of the iron contained in the alloy. That 
the electro-ferrosilicon can compete suc- 
cessfully with blast-furnace ferrosilicon is 
proved by the simple fact that the sale 
of the former of these products has now 
assumed very considerable proportions. 

Formerly high-grade ferrosilicons la- 
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bored under various disadvantages, partly 
on account of their lower density and of 
the ease with which they were oxidized in 
the bath of metal compared to ten or fif- 
teen per cent ferrosilicon, and partly on 
account of the fact that their melting 
point differs slightly from that of the 
low-grade alloy. 


ADVANTAGES OF HIGH-GRADE FERROSILI- 
CON. 


In enumerating the following advan- 
tages attending the use of high-grade 
ferrosilicon, the author entertains no 
doubt that a discussion will prove highly 
uscful in bringing to light new points of 
interest bearing upon its application in 
the manufacture of iron and steel. 

1. Purity—The degree of purity at- 
tainable in the electric furnace in making 
high-grade ferrosilicon is particularly 
noteworthy. In fact, generally speaking, 
the higher the content of silicon in the 
alloy the greater is its purity. This will 
be readily understood when it is considered 
that the increased percentage is obtained 
by using a larger quantity of silica and of 
reducing carbon without increasing the 
iron, the latter being just that constitu- 
ent which introduces all the impurities 
subsequently found in the alloy. Besides 
this, for two given qualities of ferrosili- 
con, one containing twelve per cent and 
the other fifty per cent silicon, and each 
containing an equal amount of impurities, 
the percentage of impurities introduced 
into the bath of metal per unit of silicon 
is four times less in the case of the rich 
alloy than in that of the poor one. Finally, 
the manufacture of high-grade ferrosili- 
con necessitates a more powerful and pro- 
longed calorific action, which aids the ex- 
pulsion of impurities, cither by volatiliza- 
tion or by secondary reactions. 

The following is the current analysis 
obtained by the author for fifty per cent 
ferrosilicon: 


Phosphorus............. oare 0.02 
SUDHU ae dactnsui down ara Trace. 
Carpons joi. 5% genrerne irii Trace. 

2. Economic  Advantages—In the 


manufacture of high-grade ferrosilicon on 
a large scale, the higher the proportion 
of silicon in the product the lower is 
the cost of production per unit of sili- 
con. This is explained by the fact that 
the iron, which is the most important 
item influencing the cost price of low- 
grade alloys, becomes of much less ac- 
count in the case of a high grade, the 
chief constituent being then the silicon, 
which is very cheap. Again, in adding 
ferrosilicon to a bath of metal, the cool- 
ing effect is proportionally less the small- 
er the mas to be added, which is a fur- 
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ther argument in favor of the high-grade 
alloy. It is probable that in view of 
the increasing favor with which metallur- 
gists regard the use of high-grade ferro- 
silcon, the time is at hand when silicon 
will be employed in no other form than 
that of the rich alloy, in the same man- 
ner as manganese is now used. 

The question then arises: Is it possi- 
ble, in substituting high-grade ferrosili- 
con for the poorer alloy, to meet the en- 
tire demand for silicon; or, in other 
words, (a) can the electric furnace at- 
tain an output sufficient to meet the whole 
demand? or, (b) can the electric process 
of manufacture sustain a successful rivalry 
against the blast furnace with regard to 
the price of production per unit of sili- 
con ? 

To these questions the obvious answer 
is that if the present consumption ex- 
ceeds the amount now manufactured by 
thermo-electric methods, this new indus- 
try is nevertheless susceptible of such 
rapid extension that it would soon be 
able to secure the whole market for sili- 
con by lowering considerably the present 
current market value. In demonstration 
of this, it may be stated that the results 
of working have shown that the energy 
required for the production of one ton of 
thirty per cent ferrosilicon amounts to 
3,500 kilowatt-hours. A hydroelectric 
works developing 10,000 effective horse- 
power upon the shaft of the turbines 
would therefore be capable of producing 


16,000 tons of thirty per cent ferrosili- 


con annually, or nearly thirty tons per day. 
These figures are well within the range 
of possibilities, seeing that even now in 
Wurope, and notably in France, several 
hydroelectric stations are in existence of 
a higher aggregate power than the above. 


The works at Livet, in the Depart- 


ment of Isère, where the thermo-electric 
firm of Keller, Leleux & Company, is 
engaged in the manufacture of high-grade 
ferrosilicon by its own processes, have 
an available source of 15,000 horse- 
power. The author has recently inaugu- 
rated the process of manufacture at Livet 
which the same company formerly carried 
on at a smaller works, and he ‘has found 
that with 4,000 horse-power applied to 
this particular process it is possible to 
turn out twenty tons of thirty per cent 
ferrosilicon per day. The works are also 
equally well adapted for manufacturing 
higher grades than this, and with the ex- 
isting apparatus any required percentage 
in the product is obtainable. Up to the 
present time the highest grades which 
have been made contain seventy-five to 
eighty per cent silicon. 
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THE MANUFACTURE OF FERROSILICON BY 
à ELECTRICITY. 


The manufacture of ferrosilicon can 
only be carried on with real economy in 
a large installation consisting of power- 
ful electric furnaces. Those at the Livet 
works are of 650 horse-power each. The 
raw material employed are preferably 
quartz, scrap iron and coke. Quartz is 
more suitable than sand, since the latter 
is often productive of obstructions in the 
furnace. Scrap iron and steel are to be 
preferred to iron ore, for the reason that, 
together with a pure quartz, the working 
proceeds without the formation of any 
appreciable quantity of slag. The purity 
of the product depends, therefore, entirely 
upon the care bestowed on the equipment 
of the works. The furnaces employed are 
of the resistance type. 

The author does not propose to discuss 
here the details governing the cost of pro- 
duction of ferrosilicon in the electric fur- 
nace, but he can confidently predict that 
the lower selling price will shortly securs 
for the ferrosilicon produced by the elec- 
tric method a preponderance in the 
market. 

As the use of high-grade ferrosilicon 
becomes more general, the demand for 


electro-ferrosilicon will increase; for, ‘a8 
already mentioned, the cost of production 
per unit of silicon is lower the higher the 
content of silicon in the finished product. 
For the manufacture of one ton of ten 
to fifteen per cent ferrosilicon in the 
blast furnace, as much as three tons of 
coke are requisite, owing to the hot work- 
ing and to the refractory nature of the 
slags. The process is thereby at once ren- 
dered too costly to compete on a large 
scale with the electrically produced ferro- 
silicon. If the additional cost of trans- 
port per unit of silicon in the case of 
alloys poor in silicon is considered, it may 
be concluded that the use of rich ferro- 
silicon is likely to be adopted, if solely 
for reasons of economy. The future of 
the electric furnace as applied to the 
metallurgical prepavation of this alloy 
is therefore assured beyond question, and, 
for the reasons above mentioned, the de- 
velopment of the industry 18 likely to 
assume considerable proportions at no dis- 
tant date. 


Cheap Electric Light for Berlin. 

An article in the Frankfurter Zeitung 
recently states that, commencing ON 
January 1, 1904, the price of electric 
light in Berlin will be reduced twenty- 
seven per cent—from fifty-five pfennigs 
to forty pfennigs (13.1 cents to 9.5 cente) 
per kilowatt-hour—and that the price for 
electric light in Berlin will then be cheap- 
er than in any other large city. This re- 
duction was made to compete with gas- 
light. | 
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Electrical Installation of the City of Brussels, Belgium. 


The Character of the Work Necessary to Keep Up with the Growth of the City and Consequent Demand for Increased Service. 


F there ever was an electrical installa- 
tion which on account of adaptations 
and conditions which have been found 

necessary without ever having a radical 
transformation present great complexity, 
it is, without doubt, that of the city of 
Brussels. Even recently, when the neces- 
sity arose for a large new central station, 
instead of beginning that when the time 
was ripe, recourse was made to a number 
of complicated expedients in order to sup- 
ply the demands for a few years in spite 
of the constant increase in the demands 
for electrical energy for power and light- 
ing. 

These expedients, although they only, 
retard the final solution and can only 
suffice in a precarious manner, yet will 
repay the trouble of description on ac- 


— —_——————  _- _ —_— ——, 


By Enrico Bignami. 


be added an accumulator with a capacity 
of 675 kilowatts during a three-hour dis- 
charge. The second station B had an out- 
put of 620 kilowatts and in addition a 


E 
(Palals du 


Cin quantenvire) 


(Rue de ia Vaune) 
(Rue Melecus) D 
(Palais de Justice) 200 m. 


battery with an output of ninety kilo- 
watts. The third station C had an out- 
put of 135 kilowatts with a battery of 
about thirty-five kilowatts during a three- 


needs a steam engine with an output of 
1,000 horse-power and a dynamo of 675 
kilowatts were ordered to reenforce sta- 
tion A, which station still had sufficient 
space to accommodate it, and it was pro- 
posed to resort to an arrangement capable 
of increasing considerably the available 
output of station B by a method more 
satisfactory than the transmission by di- 
rect currents. This station is greatly con- 
fined and already completely occupied by 
gas engines. 

Experts were called in and they de- 
clared that the only satisfactory solution 
would be the construction of a single new 
station equipped in such a way as to pro- 
vide for all future needs of the distributing 
system. This should be erected without 
the city ‘before the winter of 1904. To 


375-KiLowaTT MOTOR-GENERATORS, SHOWING DIRECT-CURRENT SIDE, ELECTRICAL INSTALLATION, City OF BRrRvS8ELs, BELGIUM. 


count of their ingenuity and because they 
can be adopted with good results in the 
whole solution. 

It should be noted that last year before 
these were adopted there were three sta- 
tions and there are still three feeding 
the distributing system of the city of 
Brussels, a system relatively very extend- 
ed, as it has a total length of 340 kilo- 
metres of cable. 

When the necessary extensions to the 


distributing system which these stations 


feed have been made, their capacities will 


have to be 2,400, 1,350 and 170 kilowatts, 
respectively. At the commencement of the 
last year the first station A had an out- 
put of 2,775 kilowatts, to which should 


hour discharge. The output of the stations 
was at that time about 3,450 kilowatts, 
710 kilowatts, 170 kilowatts, so that the 
aggregate power was sufficient for the 
needs of the complete system, but the 
relative conditions of available space in 
the different stations had gradually 
brought about a division of power which 
could not in the end be satisfactory. For 
this reason it has already been necessary 
to transmit power from station A to sta- 
tion B by means of continuous currents 
at 260 volts. 

With this condition of attairs, it be- 
came necessary to consider the effects of 
inevitable extensions to the distributing 
system. In order to provide for immediate 


provide provisionally for the lack of the 
present stations, they recommended the 
adoption of an arrangement which could 
he used entirely in the future and which 
involved no other new expense than the 
setting up of the third 1,000-horse-power 
engine, which had already been decided 
upon in station A. This machine is cff- 
cient and can be used with superheated 
steam and it will be installed Jater on in 
the new station; the continuous-current 
dynamo being replaced by a 675-kilowatt 
generator. 

To reenforce station B it was proposed 
that motor-generators be installed. These 
are composed each of a three-phase syn- 
chronous motor receiving current at a 
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high tension from station A and a con- 
tinuous-current dynamo developing low- 
tension current for the distributing sys- 
tem. Later these motor-generators will 
be supplied from the new station, the 
current being fed from station A and 
this will be done without necessitating 
any modification. In order to transmit 
energy from A to B three three-conductor 
cables with copper conductors 180 milli- 
metres in cross-section and which are 
already installed will be used. These sets 
will take the place in station B of two 
gas engine groups, which themselves will 
be used to reenforce station C. 

To provide temporarily at station A 
for the high-tension currents which are 
to feed station B and to avoid installing 
a new generating unit at A, two similar 
motor-generator units will be installed 
there. These units will temporarily be 
operated reversed, that is to say, the low- 
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TRANSFORMERS. 

The addition of a steam unit of 675 
kilowatts at A and the transfer of two gas 
units of about eighty kilowatts each from 
B to C make the available output of the 
three stations about 4,235, 550 and 250 
kilowatts each, respectively. 

The possibility of transmitting 1,125 
kilowatts from station A to station B will 
make the available output of the stations 
about 3,000, 1,675 and 250 kilowatts, an 
output sufficient to feed the three sec- 
tions of the network during the win- 
ter seasons of 1903. Consequently, the 
installation of six groups of identical 
transformers each of 125 kilowatts, three 
of which operate the motor-generators at 
station A (Fig. 1) and the three-phase 
motors and continuous generators at 
station B, was called for and de- 
cided upon. To satisfy the conditions of 
identity of all the groups and to make it 
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voltage dynamo fed by the continuous cur- 
rent produced at A will run as a motor 
driving the three-phase motor as a gen- 
erator and supplying high-tension cur- 
rent to the cables running to B. 

When the new station is installed, the 
operation of these units will. be reversed, 
that is to say, the three-phase machines 
will receive current from the new station 
and they will operate as motors driving 
the continuous-current dynamos which 
will feed the low-tension distributing sys- 
tem from station A. This reversed oper- 
ation can be effected without necessitating 
much expense. These machines eventually 
will be insufficient to feed the distributing 
system, so that it will be necessary to 
add a sufficient number of identical units 
which will take the place of the present 
steam units. 

This advice of the experts as to the 
manner of meeting the difficulties of the 
moment was carried out effectively. 


possible to reverse the operation of three 
of them, the two machines of each group 
were ordered with the same normal out- 
put of 375 kilowatts or 510 horse- 
power. 

The order for these groups of trans- 
formers and the switchboard accompany- 
ine them was placed with the Société 
Anonyme L’Union Electrique, which con- 
structed them and put them in service. 
complete, in but four months, | 

These groups are composed of a con- 
tinuous-current dynamo excited in shunt 
with an output of 1,500 amperes at 250 
volts normal load and of an alternator 
with an output of 43.3 amperes at 500 
volts normal load. These machines are 
supported on three bearings on a common 
base and run at 375 revolutions per 
minute. The dynamo has six poles, the 
revolving field on the generator has six- 


teen and produces current at a frequency 


of sixty cycles per second, 
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TRANSMISSION. 


Consider now under what conditions 
the total efficiency of transmission from 
station A to station B will be made. 
This transmission involves four transfor- 
mations of energy and includes evidently 
losses, in addition to those taking place 
in the machines. That is to say, there 
are losses in the connections between the 
machine and the switchboard and in the 
transforming and measuring apparatus 
and in the line. In the actual case line 
losses are negligible, as the two machines 
are connected by three-phase high-tension 
cables formed of three conductors of 180 
square millimetres. The losses in the 
connections and in the switchboard are 
also small. 

Finally, to take account of the prac- 
tical conditions of transmission, a test 
was made at station A, where all 
the connections are longer than at 
B, which gave the final efficiency, 
by a method analogous to that of 
Lord Rayleigh and Kapp. Continuous 
current was fed to the direct-current side 
of two transforming sets. These were 
connected in parallel, but operated in- 
versely in such a way as to give a local 
transmission of energy. The current te 
supply the losses was drawn from the 
storage battery, and this evidently repre- 
sented the total of the internal losses of 
the machines and in the connections and 
switchboard. 

In this test the normal voltage of the 
three-phase system, 5,000, was generated, 
but the machines were fed by a continuous 
voltage of 220 volts, while the ordinary 
voltage of service of these machines varies 
practically between 228 and 232 volts, and 
the normal voltage by construction is 250. 
At this reduced continuous-current volt- 
age the currents delivered and absorbed by 
the dynamos are greater in the neighbor- 
hood of thirteen per cent than the normal 
currents, and the losses are in conse- 
quence greater by about twenty-seven per 
cent to the normal loss. In addition, a 
test was made at a frequency of about 
eight per cent higher than the normal. 

SWITCHBOARDS. 

Each of the two switchboards of sta- 
tions A and B consists of nine large 
fixed panels, three of which are for the 
lines, three for the three-phase machines 
and three for the continuous-current ma- 
chines. There is in addition a small swiDg- 
ing panel, upon which is mounted the 
synchronizing apparatus. 

The principle adopted in the construc- 
tion of these switchboards 1s the sepa- 
ration of high-tension @pparatus, 80 far 
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as this is permitted by the restrictions of 
space, the idea being to localize trouble. 
Another principle was the doing away 
with high-tension apparatus on the front 
of the board. The measuring and regu- 
lating apparatus which must be mounted 
on these panels is supplied by current or 
voltage transformers according to the na- 
ture of the apparatus. 

For the purpose of separating the appa- 


‘ratus, seven vertical brick walls tied to the 


rear wall of the room, which is about 
2.4 metres behind the marble panels, were 
constructed. Copper bars supported by in- 
sulators fixed to horizontal] iron angle 
bars pass through the five intermediate 
walls, and occupy the lower part of each 
compartment and are separated from one 
another by sheets of compressed cork 


placed between two asbestos boards. Above 


these bars are the hand switches and the 
break switches, also separated from the 
bars and from themselves by similar par- 
titions. The metallic framework forming 
the upper part of the switchboard is com- 


posed of seven bars passing from the angle — 


iron surrounding the panels to the brick 
partitions. These bars are about 2.4 
metres above the floor. On these bars 
are placed longitudinal iron plates. Par- 
titions of cork and asbestos are placed 
vertically along the bars, separating the 
superstructure into compartments. Other 
vertical partitions placed along on the 
plates of iron separate the large compart- 
ments into smaller compartments. No 
compartment includes more than two 
transformers. Each of the larger com- 
partments corresponding to one line in- 
cludes the terminal of a three-phase cable, 
an automatic three-pole oil break switch, 
a hand switch and part of the high-ten- 
sion bus-bars. The automatic interrupter 
includes two relays placed on the panels 
and two current transformers placed on 
the superstructure. Hach of these main 
compartments at station A includes in 
addition a current transformer for con- 
necting the load supplied by each line. 

Each of these main compartments of 
the switchboard corresponding to an al- 
ternator includes the terminal of a three- 
phase cable going from the alternator in- 
to an automatic three-pole oil break switch, 
a hand switch and one section of the 
high-tension bus-bars. As for the lines, 
the automatic interrupter includes two re- 
lays placed on the panel and two trans- 
formers placed on the superstructure. 

In the middle of each panel is a handle 
for controlling the oil break switch. 
These panels also support the field rheo- 
stut for its corresponding - alternator. The 
field rheostat of the continuous dynamo 
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is placed at a distance, and the controlling 
handle is coupled to that of the alter- 
nator by means of a sprocket chain. 

At station A the panels corresponding 
to the continuous-current machines in- 
clude the terminals of the cables pass- 
ing from these machines, the terminals 
of the bus-bars and those of the cables 
passing to the larger switchboard of the 
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station. In addition there are on the nega- 
tive board a shunt ammeter and a mag- 
netic blowout circuit-breaker of the 
Thomson-Houston type. On the positive 
side there is a switch and a single-pole 
quick-break interrupter. In shunt with 
this interrupter is placed a four-point 
switch which serves to introduce the start- 
ing rheostat and to short-circuit sections 
of this successively. 


REAR VIEW, SWITCHBOARD, ELECTRICAL INSTAL- 


LATION, CITY OF BRUSSELS, BELGIUM. 


At station B bus-bars have been done 
away with, each dynamo being connected 
to the terminals of the accumulators and 
the bars previously serving to feed the 
exciting circuits of the alternators are con- 
nected to a fourth feeder, that on which 
are produced during the day the small 
variations of voltage at the station. 

The starting rheostats are placed in the 
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rear at some distance from the continu- 
ous-current panels, against the wall to 
which are fastened the brick partition 
walls forming the six masonry compart- 
ments. Each switchboard has six incan- 
descent lamps, one for each panel, whether 
fixed or movable. 

The direct-current instruments are 
electromagnetic, those for the alternating- 
current are of the hot-wire type. The 
phase meters are revolving field instru- 
ments. 

THE SYNCHRONIZING PANEL. 


This panel contains a voltmeter and a 
switch, to which are run conductors from 
the three voltage transformers. These’ 
transformers are connected in triangle 
and placed in the switchboard compart- 
ment for the third line. There are also two 
synchronizing lamps which by means of 
a double-pole switch and a four-pole plug 
switch may be connected to any set of 
generator voltmeter leads. 

Assuming an alternator to be running 
at normal speed and in phase with the 
bus-bars, it is in condition to be connected 
to these. The secondaries of the two trans- 
formers give two electromotive forces 
which act together. The two lamps are in 
series with these secondaries and light 
up. The voltmeter is in shunt and ar- 
ranged in such a way as to divide the 
circuit into two symmetrical parts and 
it stands at zero in this condition. If the 
speed of the alternator does not corre- 
spond to the frequency of the bus-bars, 
the illumination of the lamps varies. 
When they are quite dark the two second- 
ary electromotive forces are in opposition 
and the voltmeter indicates the condition 
of the bars and the reflectors; that is to 
say, 5,000 volts. The alternators are con- 
nected in parallel on the other hand, when 
the two lamps burning at their brightest 
point show that the oscillating needle of 
the voltmeter stands for an instant at 
zero. This method is practically very safe. 

By the expedients mentioned above, the 
administration of the city of Brussels can 
provide for the present needs of the city, 
which needs consist of 160,000 incandes- 
cent lamps, more than 1,000 arc lamps 
and where a number of small and moder- 
ate size stations are fed by electrical en- 
ergy from one of the three stations. 

The new central station which will be 
erected at Laecken will contain the fol- 
lowing machinery: three 2,000-horse- 
power engines and the three 1,000-horse- 
power engines now in station A, these 
will be coupled to alternators with an out- 
put of 1,500 and 750 kilo-volt-amperes, 
respectively. There will also be two 200- 
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kilowatt exciters and a suitable battery 
equipment. 

In addition there will be required at sta- 
tion A four motor-generators with an out- 
put of 750 kilowatts and a compensator 
with an output of 200 kilowatts; at B six 
motor-generators with an output of 375 
kilowatts and one 100-kilowatt compen- 
sator; at C three motor-generators with an 
output of 100 kilowatts and one fifty-kilo- 
watt compensator. It will also be neces- 
sary to install two new distributing 
centres, the one D of 300 kilowatts and 
the other E of 200 kilowatts. The ar- 
rangement of these is given in the ac- 
companying diagram. 

The annual increase of the maximum 
demand is computed at 380 kilowatts. 

The electric tramways at B possess at 
present two stations, one on Rue Braguiez 
and the other on Avenue de L’Hyppo- 
drome, but before long they will operate 
the following new installations: 

A central station at Anderlecth con- 
taining four 2,800-horse-power engines 
driving alternators with a frequency of 
twenty-five cycles and generating current 
at 6,600 volts, and three 100-kilowatt ex- 
citers with a small battery. 

A substation at Rue Brouguiez con- 
taining five 550-kilowatt synchronous 
converters, a seventy-five-kilowatt starter 
and a small battery. 

A substation on Avenue de L’Hyppo- 
drome containing three 550-kilowatt syn- 
chronous converters and a seventy-five- 
kilowatt starter and a small battery. 

A substation on Rue Verte is similar to 
the last mentioned. 

The central station will contain later 
1.500-kilowatt units. Brouguiez will 
have six or more converters, Hyppodrome 
and Verte six converters. These arrange- 
‘ments are provided for doubling in the 
future the equipment at the central sta- 
tion, giving fourteen 1,500-kilowatt units. 
The entire installation was made by the 
Union Elektricitaets Gesellschaft, of Ber- 
lin, associated with the Thomson-Houston 
Company. The switchboards are very ìn- 
teresting and were supplied by the parent 
company, the General Electric Company 
of America. 

— el 
Italian Tramways. 

The inspector-general of the Italian 
tramways has issued a report covering the 
vear 1900. This report has been delayed 
by the difficulty with which information 
has been obtained from the various com- 
panies. At the close of December, 1900, 
the total length of tramways in Italy was 
3,343.5 kilometres, of this 2,952.9 kilo- 
metres operated by steam and 390.6 by 
electricity. The electrical equipment im- 
cluded 1,043 motor cars and 869 trail- 


ers. 
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Official Automobile Blue Book. 

The 1903 edition of the Official Auto- 
mobile Blue Book brings this valuable 
guide up to date. This issue covers the 
states of New Hampshire, Massachusetts, 
Connecticut, New York, New Jersey, 
Pennsylvania, Delaware, Maryland and 
the District of Columbia. The states are 
divided into sections, and the available 
routes lying in these sections are carefully 
tabulated. Each table gives detailed in- 
formation of each section of the route, 
the towns passed, the distances covered, 
the nature and condition of the road and 
the grades. All supply stations lying on 
these routes are noted in the table. Sup- 
ply stations are classified so that the tour- 
ist can tell at a glance what character of 
work can be obtained. These tables have 
been compiled with great care and have 
been verified by local representatives. 
In addition to the charging stations, 
hotels lying along the route are listed. 

As new roads are opened or changes 
made along old roads, bulletins are issued 
by the publishers of the Blue Book, which 
are of such size that they can be inserted 
in the hook, keeping it always up to date 
and reliable. 

The book also contains good indexes, 
reference to which enables the tourist to 
locate at once the route he desires to take. 

In addition to the information above, 
the book gives a summary of the state and 
federal regulations of the territory cov- 
ered. This book should be a valuable 
part of the equipment of every automobile 
tourist. It is edited by Mr. C. H. Gillette 
and published by the Official Automobile 
Blue Book Company, 41 West Thirty- 
second street, New York. 

The same company also publishes five 
touring maps printed in three colors and 
covering the following districts: Lower 
New England, eastern New York, western 
New York, New Jersey and Long Island, 
Pennsylvania, Baltimore and Washing- 
ton. When desired, these maps are fur- 
nished in a convenient case for holding 
and protecting them. z 
sina 

Production of Chromite in 1902. 

The report to the United States Geo- 
logical Survey on chromite for 1902, by 
Dr. Joseph Hyde Pratt, is now in press. 

California was the only state producing 
any chromite during 1902, the quantity 
being 315 long tons, valued at $4,725. 
This is a decrease of fifty-three tons in 
quantity and of $1,065 in yalue as com- 
pared with the production in 1901, which 
was 368 long tons, valued at $5,790. 


_ The Pacific Coast offers a promising 
field for the erection of a chemical plant 
to treat chrome ores in the manufacture 


Vol. 43—No. 7 


of various chromium salts, as these ores 
can be obtained in California. 

With the completion of the railroad 
from Erwin, Tenn., to Marion, N. C., the 
chromite deposits of Yancey County, 
N. C., will undoubtedly be thoroughly ex- 
ploited and may become producers. 

There is a large amount of chromite 
ore imported each year into this country, 
the most of which is from Turkey, with 
smaller amounts from New Caledonia and 
Canada. The imports of chrome ore and 
chromic acid in 1902 were valued at $593,- 
712. The principal chromite deposits of 
Canada are in the vicinity of Black Lake 
and Coleraine, Quebec Province. The 
Canadian production for 1902 was 900 
long tons, valued at $13,000. 


— > 
Submarine Cables of the World. 
In a recent address before the London 

Chamber of Congress, Mr. Charles Bright 
stated that the total length of submarine 
cables now amounts to over 200,000 
nautical miles, representing a total 
investment of about $250,000,000. The 


present market value of the com- 
bined capital of these cables largely 
exceeds this figure. The cable con- 
struction and shipping output of 
Great Britain is about 100 nautical miles 
per day. The cost of construction may be 
estimated at $750 per mile and the cost 
of laying at about half as much. A cable 
carefully manufactured and laid, if the 
conditions of the sea bottom be favorable, 
should be expected to last thirty years or 
more. It might be kept in operation in- 
definitely by the successive replacement 
of the parts. ‘The cost of maintenance 1s 
usually put down at from $30 to $40 per 
mile per annum, though there is always 
the possibility that heavy expenses may 
be called for to make repairs. Deep-sea 
cables have generally proved very remu- 
nerative. About 6,000,000 cable messages 
are now sent in a year, having increased 
out of all proportion to the increased 
mileage of the cables. 
— — -a 
Transactions of the American Insti- 
tute of Electrical Engineers. 
Volume xix of the transactions of the 
American Institute of Electrical Engi- 
neers has been issued. This covers the 
period from January 1 to July 1, 1902, 
and contains the papers and discussions 
presented during that period, including 
the convention at Great Barrington. In 
spite of the fact that it was decided to 
publish the transactions of last year ım 
two volumes, this volume contains over 
1,200 pages and does not include the list 
of members, while the volume for the 
whole year of 1901, exclusive of the list 
of members, contains 956 pages. This 
comparison illustrates the large amount 
of work which the Institute accomplished 
under the presidency of Mr. Charles P. 
Steinmetz. The frontispiece to this 
volume is an excellent likeness of the sec- 
retary, Ralph W. Pope. 
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THE CATHODE-RAY ALTERNATING-CUR- 
RENT WAVE INDICATOR.' 


BY HARRIS J. RYAN. 


(Concluded.) 

T have usually adjusted this circuit so 
that a current of 0.2 ampere passed J’. 
and one ampere circulated through the 
resonant circuit C L’ A cc, Thus ar- 
ranged the third harmonic will be re- 
duced to one-third compared with the 
fundamental in passing L’; a further re- 
duction of one-third of the third har- 
monic occurs through L” which acts as 
a throttle for all harmonies while the 
condenser : passes the third harmonics 
with a facility measured three times 
as easily as for the fundamental. A 
further reduction factor of five to one 
acting alike against the third as well as 
all higher harmonics is applied by the 
current multiplying process due to reso- 
nance. All current circulated through 
C L” A cc, due to resonance must have 
the simple sine form so long as the 
saturation magneto-motive forces util- 
ized by the iron cores are small compared 
with those used by the air cores in the 
magnetic circuit of L”. Thus it is seen 
that there are approximately the follow- 
ing factors which combine to cut out the 
third harmonic. 

9 X 3X 3 xk 5 = 155 

which means that in the above circuit the 
valne of the third harmonic compared 
with the fundamental circulating 
through c, c, has been reduced to one 
lundred and thirty-fifth of the original 
value existing in the electromotive-force 
wave impressed by the source upon this 
circuit at a’ c’. Since even in very bad 
cases of wave distortion in clectromotive- 
force generation the third harmonic will 
not exceed one-third of the magnitude, 
it follows that the ratio of the fundamen- 
tal and third harmonie values of the cur- 
rent through c, c, is about four hundred. 
Since the higher harmonics are elimin- 
ated to a greater extent than the third 
it follows that the deviation of the cur- 
rent wave through the coils, e, ¢,, that 
are to produce the standard known 
motion of the ray, from the cyclic vari- 
ation of a true sine wave is less than one- 
quarter per cent, an accuracy that is 
ample for the purposes involved. 

By means of the analytical methods 
published by Steinmetz, the exact degree 
of expurgation of irregularities in the 
wave of the original source is easily com- 
puted where “open” magnetic circuits 


‘A paper read at the twentieth annual convention of 
the American Institute of Electrical Engineers, Niagara 
Falls, N. Y., July 2, 1908, 
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employing straight cores operated at low 
flux densities are used in making up the 
inductances I’ and L”. 

The degree to which the above ex- 
purgation of irregularities will occur in 
actual operation has been examined care- 
fully in a number of ways and found to 
be about as described above. 

When the unknown current through 
M and the coils at e, c, and the sine 
wave current through the coils at ¢, c, are 
established at the same time, the spot of 
hivht on the screen in the cathode-ray 
tube is given a motion that is the result- 
ant of two motions at right angles to 
each other and proportional to the instan- 
taneous values of their corresponding 
currents. Owing to the persistence of 
vision, this results in the production of a 
closed card upon the screen traced by the 
spot of light. A record of this card may 
be made in various ways. I have gener- 
ally used one of the two following 
methods: 

J. The card may be easily photo- 
graphed in the ordinary camera using 
live seconds exposure. 

2. It may be traced on a smoked glass 
mounted in front of the tube by keeping 
the eve at a fixed point of view. 
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Fic. 5.—METHOD oF TRANSFERRING CARD TO 
RECTANGULAR COORDINATES. 


I have generally preferred to record 
the cards by photographing them. 

Ordinarily the detail of the pressure 
wave with respect to the current wave 
that is established is also desired. By 
means of switches S, S, and DPDT in 
Fig. 4, the coils at ¢, c, can be discon- 
nected from the circuit a” M c” and con- 
nected in the circuit which draws cur- 
rent through a non-inductive resistance 
a” R c”. This produces a card due to 
the presure wave-form impressed upon 
the machine or apparatus at M. Obvi- 
ously, when the currents through M and 
R differ widely in magnitude, an extra 
set of coils may be mounted concentric 
with the coils c, c, through which to re- 
ceive the current controlled by the non- 
inductive resistance R. Both cards may 
be photographed on the same plate when 
a true record is obtained of instantaneous 
values and phase relations of the un- 
known electromotive force and current 
applied at M. To enable the values to 
be plotted in rectangular coordinates, 
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the axis of the standard or sine wave 
should also be recorded. This is easily 
done by removing the current from the 
coils c, c, and recording the line of light 
produced by the sine motion that re 
mains due to the standard current in the 
Coils Cy Cs. 

If a polyphase source is employed it ie 
best to apply the sine wave current through 
the coils, c, c, from a pressure phase- 
changing device. This is easily and obvi- 
ously arranged by means of a set of autos 
having a number of pressure taps or by 
means of a movable coil mounted in a 
revolving field such as is provided by 
every induction motor that has a wound 
secondary. Thus the phase position of 
the sine wave can be adjusted so as to 
cause the more intricate portions of the 
unknown wave-form to occur at the time 
when the sine wave motion is most rapid, 
i. e., when the sine wave current is pass- 
ing through zero. In this manner the 
resulting cards can be so adjusted as to 
bring out the desired detail to the fullest 
and clearest extent. 

In a simple and obvious manner the 
values of the unknown wave may be 
taken from its card and plotted with time 
in rectangular coordinates. One way of 
doing this is illustrated in Fig. 5. A 
circle is drawn using the sine wave as a 
diameter. Upon this circle a number of 
equidistant points are located correspond- 
ing to the number of points to be used 
in plotting the wave in rectangular co- 
ordinates. Ordinates to the sine wave 
diameter of this circle will intercept the 
card at uniform time intervals. The 
lengths of the ordinates from the card to 
the diameter are proportional to corre- 
sponding instantaneous values of the wave 
and may be transferred without change 
to the rectangular.diagram to form the 
actual wave as shown in Fig. 5. 

The scale that applies to the instan- 
taneous values is determined by compar- 
ing the effective value of the observed 
wave with the reading of an alternating- 
current ammeter placed in series with 
the sine wave coils, ¢, c» Thie ammeter 
is read at the time that the card formed 
by the unknown wave is recorded. The 
ratio between the deflections of the ray 
produced by the coils c, c, and & e, is 
easily obtained once for all by means of 
observations taken with continuous cur- 
rents and instruments. 

The half-tone in Fig. 6 was made from 
a photograph of a set of cards and their 
axes as they were formed on the screen of 
the cathode-ray tube. In making these 
cards the method was being emploved in 
a study of the conductivity of the atmos- 


226 


phere about a line conductor subjected 
to high: pressure. The card LC was 
formed by the line-charging current and 
the card CC by the charging current sup- 
plied to an air condenser for the purpose 
of determining the electromotive-force 
wave impressed upon the line. The coils 
corresponding to c c in Fig. 4 in this 
instance contained a total of 46,000 turns 
which would enable cards to be formed 
with currents of from 0.0006 to 0.006 am- 
pere, îi. e., from 0.6 to 6 milliamperes. 
The effective electromotive force employ- 
ed was 40,000 volts at 120 cycles. 

In order to use this cathode-ray instru- 
ment on high-pressure circuits some natu- 
ral precautions must be taken. The tube, 
coils, Wimshurst machine and camera must 
be completely enclosed in a wire cage set 
apon high-pressure insulators and con- 
nected to one terminal of the high-press- 
ure source. The branch L” A c, c, dce- 
livering the standard sine wave from the 
low-pressure source must be protected by 
inserting an insulating transformer so as 
io separate with an ample dielectric the 
coils c, c, and the remainder of the low- 
pressure circuit L” A a,'. Such an insu- 
lating transformer is easily provided by 
mounting primary and secondary annu- 
lar coils having a transformative ratio of 
1:1 upon a straight open-circuit core and 
separated therefrom by a suitable space to 
be occupied by the dielectric and then by 
immersing the whole transformer in ordi- 
nary kerosene. Obviously all metallic cir- 
cuits within the high-pressure cage should 
be rounded to it. In this manner I have 
found that many of the interesting atmos- 
pheric conduction phenomena that occur 
in high-pressure work may be studied ex- 
perimentally in a satisfactory manner. 

I think that this apparatus will in the 
future be found of use in observing the 
behavior of hunting currents in synchro- 
nous machinery, commutation in continu- 
ous-current machinery, the characteristic 
manner of current interruption produced 
by fuse cutouts, and circuit-breakers and 
electric surges on long lines. 

As was shown above, it is easily ap- 
plied where cyclic phenomena are to be 
observed. lt can, however, frequently be 
used effectively for observing values that 
occur only as sudden impulses, by having 
the current constituting the sudden im- 
pulse through one circuit and a uniformly 
increasing current through another cir- 
cuit occur simultaneously and arranged 
so as to act magnetically upon the 
cathode ray. A momentary trace show- 
ing the nature of the impulse is thus 
drawn across the fluorescent screen. 


When I determined to examine into. 
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the fitness of the Braun type of cathode- 
ray tube for engineering research work I 
found that the tubes on the market were 
altogether too small to be of practical 
use. In the summer of 1900 Mr. Muller- 
Uhri, of Braunschweig, Germany, under- 
took to make for us two tubes in which 
the screens would be as near to six inches 
in diameter as he could make them. The 
glass work is difficult and only after a 
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Fie. 6.—CaTHODE-Ray ALTERNATING-CURRENT 
WAVE INDICATOR. 


number of trials did he succeed in mak- 
ing two in which screens were five inches 
in diameter. These landed in my labora- 
tory in safety. A drawing to scale of one 
of these tubes is given in Fig. 1. 

At the outset I was greatly disappoint- 
ed in the behavior of this large size of 
tube compared with that noted in the 
small tubes. The cathode ray produced by 
the discharge from the influence ma- 
chine was intermittent and almost wholly 
unsatisfactory. During the next two years 


Fie..7.—TuBE ENCLOsED wrru HARD RUBBER 
JACKET, 


I spent such available time as I could 
spare in a study of the causes of this in- 
termittent character of the ray. The 
trouble was finally traced to conductivity 
of the atmosphere that occurs at the 
rather high pressure that must be ap- 
plied between the cathode and anode of 
the tube. ‘The pressure required will spark 
a distance of three-eighths of an inch be- 
tween three-inch balls. As soon as the 
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real cause of the trouble was understood 
the remedy was easily found and applied. 

To cause the formation of a continu- 
ous steady ray, therefore, it is nece- 
sary to jacket the tube at the cathode and 
anode portion with an ample solid dielec- 
tric. Oil for this purpose is a complete 
failure because it is too mobile. The best 
manner as yet that I have found for ap- 
plying the jacket, so as to keep the air 
away from the immediate exterior of the 
electrodes, is shown in Fig. 7. The jacket 
is built up from quarter-inch hard rub- 
ber dises and half discs cemented to the 
walls of the tube with paraffin in the 
manner illustrated. 

Such a jacket completely overcomes the 
unsteadiness of the ray, enabling one to 
operate the tube from an ordinary Wims- 
hurst machine by connecting its cathode 
and anode direct to the terminals. All 
metal parts and connections from the 
Wimshurst to the tube should nowhere 
have a radius of less than one-eighth of 
an inch, i. e., the conductor should be at 
least one-fourth of an inch in diameter. 

I have found that a Wimshurst using 
six pairs of seventeen-inch micanite 
plates, driven at 200 revolutions per 
minute, would furnish about all the cur- 
rent that may be passed through the tube 
without puncturing. This gives a most 
brilliant spot of fluorescent light upon 
the screen. While attempting to drive 
more current through one of the tubes it 
was punctured when operating the 
Wimshurst at a speed of about 250 revo- 
lutions per minute. This tube will oper- 
ate satisfactorily with the discharge from 
a Wimshurst having a single set of eight- 
een-inch plates. The amount of light at 
the spot seems to be proportional to the 
current discharge through the tube, and 
therefore to the number and size of the 
plates used in the construction of the 
Wimshurst. 

Mr. Muller-Uhri is now prepared to 


supply these extra large tubes to the | 


trade at an export price of about $20 at 
Braunschweig, Germany. The rubber 
jackets described above must be mounted 


after the tubes have been received from 7 


the maker. Doubtless in the near future 
some method will be found that will en- 
able the maker to mount upon the tubes 
a proper and sufficient jacket before send- 
ing them out. 

I wish to acknowledge the efficient and 
extensive assistance rendered by Profes- 
sor J. O. Phelon in the early work done 
upon these large tubes, whereby I was 
ultimately able to trace the real cause 


of the intermittent character of tue 


cathode ray. 
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Tungsten, Molybdenum, Uranium 
and Vanadium in 1902. 

According to the report to the United 
States Geographical Survey for 1902, by 
Dr. Joseph Hyde Pratt, the production 
of crude tungsten ores during 1902 
amounted to 183.5 tons, of which not 
more than a few tons were sold. The 
production of 1901 was 179 tons of con- 
centrated ore, valued at $27,720. The 
larger part of the production of 1902 
was froin Colorado, with a smaller amount 
from Connecticut. No new localities 
were developed during 1902. 

Almost the entire production of com- 
mercial molybdenite was by the Crown 
Point Mining Company, of Seattle, 
Wash., from its property in the western 
part of Chelan County. The production 
amounted to about twelve tons. The 


_value of the ores is very erratic, the prices 


quoted varying from $1,500 to $100 per 
ton. 

There was a marked increase in the pro- 
duction of uranium and vanadium min- 
erals in 1902, which, as reported to the 
Survey, amounted to 3,810 tons, valued 
at $48,125, or $12.63 per ton. This, of 
course, represents the crude ore. In 
1901 the production was 375 tons of crude 
ore. <A portion of the uranium ore was 
treated, giving a concentrated product of 
twenty-five tons, which was valued at 
$8,000, or $320 per ton. 

Although it has been determined that 
these metals have beneficial effects when 
used in the manufacture of steel, consid- 
erable study of them is necessary before 
their commercial position with respect to 
one another or to nickel and chromium 
can be definitely determined. Questions 
came up as to which of the various irons 
hardened by them are best adapted for 
steel drills, for dies and shoes in stamp 
mills, for car axles, carpenters’ tools, etc., 
as to which will retain the best cutting 
edge, which will heat the least when in 
use, and which will make the toughest 
iron. 

Mr. A. B. Frenzel, of Denver, Col., has 
offered prizes at a number of the schools 
of mines in the United States for inves- 
tigations of these ferroalloys in relation 
to the matters mentioned above, and they 
would seem to offer an inviting field for 
investigation by the Carnegie Institute. 

Sle, ye ATE 

Gutta-Percha in the Philippines. 

A supplementary report on the gutta- 
percha supply in the Philippines has been 
made by Dr. Penoyer L. Sherman, Jr., 
of the Philippine Forestry Bureau. In 
this he describes an expedition made in 
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search of gutta-percha trees, and con- 
firms the belief that a considerable sup- 
ply exists in the Philippines, though as 
yet the most valuable species of trees has 
not been recognized there. Explorations 
of large portions of the Island of Min- 
danao and the Islands of the Sula Archi- 
pelago resulted in the discovery of several 
species of trees. It is found also that 
the Chinese have built up a much larger 
trade in this product than has been indi- 
cated by the customs returns. The 
amount of gutta-percha which paid an 
export duty to the Philippine authorities 
during the twelve months ending June 
30, 1902, was 373,331 pounds, though but 
14,000 pounds were credited to the Philip- 
pines. In Mindanao, the natives say that 
all of the mountain regions of the south 
contain gutta-percha, and tha explora- 
tions so far as carried confirm these state- 
ments. Dr. Sherman found gutta-percha 
trees, some of which were felled for him 
by the natives and the gum extracted by 
the usual methods. One tree, 160 feet 
in height and eight feet in circumference, 


yielded nine and one-half pounds of dry. 


gutta-percha. Had the tree been ringed 
and precautions taken to get all of the 
milk, it is thought that it would have 
yielded twenty pounds; while, had the 
bark and leaves been secured, it probably 
would have yiclded from 150 to 200 
pounds. This illustrates the wasteful 
method of harvesting now in use. As a 
result of his first report, the Secretary 
of the Interior of the Philippines, Dr. 
Dean C. Worcester, asserts that at the 
present rate of destruction there will be 
no gutta-percha trees standing four years 
hence, and he suggests that the govern- 
ment take over the business with the view 
to regulating the supply and preventing 
much of the cheating which is now done 
by the Chinese merchants. Dr. Sherman 
also investigated the question of rubber 
resources. None was found in Mindanao, 
but in the Sulu Islands he saw an abun- 
dance of large rubber vines or creepers, 
from which the rubber is extracted by 
cutting them so freely that they soon 
die. During 1901 and 1902 the exports 
of gutta-percha on which the duties were 
paid amounted to 282,996 pounds. 
Rubber Production and Trade of 
Brazil. 


The rubber-crop year for the season of 
1902-3 closed June 30 under very satisfac- 
tory conditions, says K. K. Kenneday, con- 
sul at Para, under date of July 7, 1903. 
Iistimates and preparations are now being 
made for the new season just begun. 
‘The crop of 1901-2 was the largest ever 
produced—29,998 tons. The crop of the 
season just closed was 29,890, a decrease 
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of only 108 tons, or less than one per 
cent. This is especially satisfactory to the 
trade. Of last season’s crop Europe took 
15,261 tons and the United States 14,566 
tons, an increase in shipments to the 
United States over the previous year of 
510 tons, while the shipments to Europe 
fell off correspondingly. 

The product was shipped ag follows: 


er ee ee 


To United 
From zo unope; States. 
i Pounds, 

MANABOB,......-c ccc ceceee 16,619 881 18,425 657 
PATE iris a wees oa hese 13,422,609 13,686,142 
Iquitos......... 00... 8,578,739 | oo... .. eee 
Serpa. .....s. L... aes l RSR J Avie eageces 
Total scce cri tsisa 38,643,812 $2,111,709 


The stock on hand June 30 was 129 


tons. 

During the past year prices ruled fairly 
firm at good figures. The exceedingly 
high prices which prevailed formerly may 
never be restored, but producers as well 
as dealers find there is still a very hand- 
some profit for them once they have ac- 
commodated themselves to the new and 
more healthy conditions, 

Never before has so much enthusiasm 
been shown in the trade, and never before 
have so many men been employed in the 
business. Thousands of laborers are 
pouring into the forests of the interior, 
and thousands more will follow. New 
rubber fields will be opened and old ones 
worked with improved methods and larger 
forces. As an example of this the case 
may be quoted of one of the largest rub- 
ber producers on the Madeira, who re- 
cently informed him that he would take 
out this vear four times as much rubber 
as ever before. 

Business is steadily improving here. 
One encouraging sign of the times is the 
fact that several new houses are prepar- 
ing to embark in the export trade. It 
seems safe to predict that if there are no 
further political troubles on the upper 
river, the crop of this season will be far 
in advance of any ever before known. 
<> 

The tunnel under the Simplon Pass of 
the Alps is about three-quarters com- 
pleted. It will be the longest tunnel in 
the world when finished—viz., fourteen 
miles, or twice as long as the Mont Cenis. 
Ten thousand men are employed upon the 
work, and it is hoped that the tunnel will 
be ready for use in two years. A great 
obstacle to the prosecution of the work 
has been the high temperature in the 
centre of the bore, the men being com- 
pelled to work on short shifts, which has 
necessitated the employment of double 
gangs. The amount of water flowing out 
of the south end of the tunnel is fifteen 
thousand gallons per minute, furnishing 
ample power for compressing air for the 
drills and cooling the tunnel itself to 
some extent. The cost of the tunnel will 
be about $1,000,000 per mile. 
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THE COLLIERY EXHIBITION. 
BY SYDNEY F. WALKER. 


What probably will be the first of a 
succession of annual exhibitions was held 
at the Agricultural Hall (Islington), 
London, England, from June 30 to July 
7, In connection with apparatus used at 
collieries. It should be interesting to 
those who contemplate supplying elec- 
trical plant to collieries, as every kind of 
apparatus at a colliery, requiring power, 
is now driven by electricity in the most 
up-to-date collieries. 

Electricity was very well represented 
indeed at the Colliery Exhibition. There 
were about eighty exhibitors in all, and 
out of these nine were of electrical appa- 
ratus. Considering the large number of 
apparatus of all kinds that are required 
for colliery working, this is creditable, 
indeed. Mr. Arthur Koppel, who repre- 
sents in London the German firm of 
Balche, had a very good showing of elec- 
trie locomotives specially designed for 
collieries, with a model electrie railway, 
in which the German arrangement of 
“how” trolley was shown enabling a loco- 
motive to shunt without its being neces- 
sary for some one to move the trolley pole 
from one end of the car to the other. The 
“bow” trolley adjusts itself, it turns over 
when the locomotive or car to which it is 
attached reverses its direction. 

Messrs. John Davis & Son, of Derby, 
who are the English agents for the Jeffrey 
Manufacturing Company, of Columbus, 
Ohio, had a good exhibit, including the 
Jeffrey long wall coal-cutting machine, 
the Jeffrey coal heading machine, and 
the Jeffrey air and electric rock drills. 
They also exhibited the patented safety 
motor which Mr. Henry Davis brought out 
sume years since in connection with Mr. 
Stokes, one of H. M. inspectors of mines, 
in which the brushes are carried inside 
the commutator instead of outside. The 
commutator is made hollow, and the 
brushes rub on the inner surface of the 
cylinder formed by the commutator seg- 
ments. This apparatus has not taken on 
very well. Messrs. Davis also had an 
exhibit of electrical apparatus suitable 
for mining work generally. 

Messrs. Siemens Brothers had a very 
good exhibit, consisting of a set of en- 
closed motors, a rock drill, mining sig- 
nals, telephones and other apparatus. 

Messrs. Mavor & Coulson, of Glasgow, 
Scotland, who are the makers of the only 
bar coal-cutting machine at present in 
use in the United Kingdom, exhibited a 
sample of this machine, arranged to cut 


ELECTRICAL REVIEW 


at floor level, or at any height up to that 
of the machine itself. Messrs. Mavor & 
Coulson are the advocates of the concen- 
tric system of cables for mining work, the 
outer to be uninsulated, but this was not 
exhibited. 

The Nuneaton Engineering Company, 
maker of the heading machine known as 
Stanley’s, in which two arms, with cut- 
ters attached to the ends of a long bar, 
sweep out the strata in front of the ma- 
chine, making a circular hole, along 
which the machine passes, has adapted its 
apparatus for driving by electricity, and 
a heading machine was shown at work; 
that is to say, merely revolving, driven by 
an electrice motor. 

Messrs. Callender had a very good 
exhibit also of their cables, joint boxes, 
etc. ‘The cables exhibited consisted of 
samples of single, two-core and three- 
core, and their solid system, which has 
been so much adopted for town lighting 
and power work. 

The other exhibits were of great inter- 
est. Messrs. Hadfield had a good exhibit 
of their special steel castings, and there 
were exhibits of coal washing and other 
apparatus. 


d e—a 


Alcohol from Acetylene. 

Consul J. C. Covert, at Lyons, France, 

gives the following as the statement of a 
French chemist in regard to the manu- 
facture of alcohol from acetylene: 
_ Alcohol differs but very little chem- 
ically from acetylene and ethylic differs 
from acetylene only by an excess of hy- 
drogen and oxygen, acetylene being com- 
posed of carbon, oxygen and hydrogen. 
In his first experiments Mr. Berthelet 
produced acetylene, then combined it 
with a certain quantity of hydrogen to 
get the ethylene, and brought sulphuric 
acid to act upon the latter. He thus pro- 
cured sulphorinic acid, which, well watered 
and boiled, produced alcohol. 

Mr. Covert states further that at pres- 
ent calcium carbide is sold in France at 
$29 a ton and from this can be produced 
170 pounds of acetylene, which in turn 
will give about 211 gallons of ninety de- 
grees alcohol. Alcohol obtained in this 
way will cost about fifteen cents per gallon 
exclusive of incidental expenses and 
waste. Mr. George Claude, of Paris, a 
specialist in this line, estimates that the 
cost commercially would be about twenty- 
six cents per gallon. Work is now being 
carried out to test the suitability of 
barium carbide instead of calcium for 
this purpose, but nothing positive is yet 
known of the value of this material as 
applied in this way. 
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Electrical Patents. 

Mr. George H. Alton, of Lynn, Mass., 
has assigned to the General Electric Com- 
pany, of New York, a patent recently 
granted on a bearing for electric meters. 
This invention relates to a bearing for a 
vertical shaft, and particularly to that 
class known as “jewel bearings” for elec- 
tric meter shafts, in which it is necessary 
to reduce the friction as much as possible 
in order that the shaft will turn in re- 
sponse to the slightest increase or decrease 
of the energy or rotate at a rate exactly 
proportional to the energy that is being 
supplied. The object. of the invention is 
to provide a durable bearing in which 
there will be a minimum amount of fric- 
tion, the parts of which can be adjusted 
and locked in any position and can be re- 
moved and replaced when they become 


worn. As a means of reducing friction, 


_ bearings have hitherto been constructed 


with the shaft tapered to a fine point, so 
that only this point bears upon the jewel 
commonly used as the bearing block; but 
owing to the small mass of this point, as 
compared with the mass of the shaft, it 
has been difficult to get a satisfactory de- 
gree of hardness at the point, which on 
this account wears away quickly. In order 
to overcome this difficulty, the inventor 
sets a piece of hard-drawn steel or fine 
hard wire of the kind commonly known 
as “piano wire” in the tapered end of the 
shaft to form the pivot on which the shaft 
revolves. These pivots can be tempered 
before being set in the shafts, and be- 
cause of their small mass can be made 
much harder than a tapered point on the 
shaft itself. Moreover, this pivot is drawn 
and of a fine grain, and therefore the 
bearing surface can be brought to a much 
higher polish than would be possible if 
the shaft were tapered off to form the 
bearing. As the shaft of a meter often 
becomes magnetized, the pivot would 
stick to the shaft, rendering withdrawal 
difficult when the pivot becomes worn in 
order to replace it with a mew one. Mr. 
Alton proposes to set the pivot in a plug 
of non-magnetic material, such as brass, 
having a tapered end and to screw this 
plug into the end of the shaft. Further- 
more, he flattens a portion of the sides of 
this non-magnetic end-piece or forms 4 
gripping face thereon in some other man- 
ner, so that with a tool of small cross- 
section the end-piece and the pivot in- 
serted therein can be withdrawn through 
the bottom of the meter by only removing 
the jewel and the screw which supports 
it. In this way a new pivot can be sub- 


stituted for one that.is worn very)\quickly,. 
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as it is not necessary to open the casing 
of the meter. After a meter has been in 
use some time the jewel becomes worn 
and rough and friction in the bearing in- 
creases accordingly. It is then necessary 
to put in a new jewel or repolish the old 
one. For this reason it is advantageous 
so to set the jewel that it can be easily 
removed. Jewels have commonly been 
rigidly set in the end of a screw or in 
a plug that rests on a spring within a 
hollow screw. In either of these cases 
it is necessary to destroy the screw to get 
the jewel out for repolishing. In the new 
device the jewel is set in a plug or jewel 
support that fits within a casing or car- 
rier, preferably a hollow screw having a 
removable head, so that the jewel can be 
withdrawn by simply unscrewing the head, 
and a plug containing a new jewel can be 
substituted while the old one is being 
repolished. A clearance is also provided 
between the plug and its containing-shell 
to prevent dust or dirt from collecting 
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about the jewel. Directly under the jewel 
plug and within the hollow screw is 
placed a spiral spring which takes up any 
sudden jar and protects the jewel from 
damage. In order to secure the proper ad- 
justment of the bearing, the jewel is com- 
monly mounted on a screw, as above in- 
dicated, so that the bearing can be raised 
or lowered to the position which allows 
the shaft to move most frecly or to take 
the weight off the pivot in shipping; but 
Mr. Alton has found that in use the bear- 
ing of a meter frequently works up or 
down from the position of proper adjust- 
ment, and therefore he has provided 
means for locking the bearing in the de- 
sired position, thus obviating the neces- 
sity of frequent readjustment. This is 
accomplished by fitting the screw into an 
internally and externally threaded sleeve 
which is adjustable vertically in a threaded 
bore in the lower horizontal frame of the 
meter. The sleeve is turned in the bore 
until in such a position that when the 


ELECTRICAL REVIEW 


head of the screw bears against its lower 
end the jewel bearing is in the proper po- 
sition. Threaded on the sleeve and above 
the frame is a locking-nut, which is 
adapted to be screwed down until 
its lower end bears against the frame of 
the meter. Thus, movement of the screw 
is prevented by its head jamming against 
the sleeve, and movement of the sleeve 
is prevented by the locking-nut jamming 
against the frame. 

An entirely new process of clectroplat- 
ing has been discovered and patented ‘by 
Mr. Thomas A. Edison The object of the 
invention is to produce an adherent coat- 
ing of metallic nickel or iron or steel by 
electrolytic deposition. The process can 
be carried out in connection with sheets 
or other blank forms, which are subse- 
quently drawn, stamped or pressed into 
desired shapes, and it can also be carried 
out for the nickel-plating of iron and 
steel articles having their ultimate shape. 
The invention is carried into effect as fol- 
lows: Iron or steel sheets or articles made 
from iron or steel, whether in sheet form 
or cast or wrought, are first electroplated 
with a thin coating of nickel in an ordi- 
nary electrolytic bath. The shects or arti- 
cles are then preferably piled or nested 
together, so as to occupy as small a space 
as possible, and are placed in a cast-iron 
chamber or clay retort, which is closely 
sealed, A non-oxidizing atmosphere is 
then created in the chamber or retort, 
preferably by passing hydrogen gas 
through the same to displace the air 
therein. The sheets or articles are now 
subjected to a temperature sufficient to 
weld the film of nickel to the iron or steel 
backing while the non-oxidizing gas is 
passing, after which the chamber or re- 
tort and its contents are cooled down be- 
low the oxidizing point while the articles 
or sheets are still surrounded by the gas, 
whereupon the latter may be removed and 
a fresh charge introduced into the cham- 
ber. The sheets or articles should be 
heated to a bright yellow, at which point 
the nickel welds to the iron or steel, so 
that it becomes integral with it, and at 
the same time the surface of the nickel 
becomes very bright. ‘The weld, in fact, 
between the nickel and iron or steel is so 
perfect that sheets plated in this way can 
be formed into various articles by the 
drawing or stamping process without 
cracking or flaking the film, which is not 
the case when the film has not been sub- 
jected to the welding process. In fact, no 
matter how carefully sheets of iron or 
steel may be electroplated with nickel, any 
attempt to draw or stamp articles there- 
from results in the cracking or flaking of 
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the nickel coating, owing to the condition 
of tension of the latter, which condition is 
relieved by the welding process described. 
The welding process serves also to anneal 
the sheets for the first operation of draw- 
ing. It is said that nickel articles made 
by the process can be produced more 
cheaply than those made from tinned iron, 
since the thickness of the nickel film is 
very much less than the thickness of the 
coating on the latter articles. 
Improvements are constantly being 
made in telphers or overhead carriages 
for packages. These are being employed 
in factories, warehouses and similar 
places. One of the latest improvements 
has been protected by a patent granted to 
Mr. Henry M. Harding, of New York 
city. It is the usual custom to have the 
electric motors placed on one side only of 
the carriage on account of the limited space 


TELPHER. 


in which switches and turnouts can be 
placed. Two motors are used coupled 
together and the weight of these motors 
would cause the carriage to tilt were not 
means taken to prevent this. The track 
is an I-beam, the motor having wheels 
that are beveled and engage the offset 
flanges of the beam. In the present case, 
the wheels on one side are attached to 
axles which constitute the motor shafts, 
and said wheels are secured to a stirrup 
which passes beneath the I-beam. A 
guide or friction wheel is journaled on 
this stirrup and runs under face of the 
I-beam, this friction wheel being vertically 
adjustable if desired. The stirrup is pro- 
vided on the side opposite the motors 
with an offset portion extending beyond 
the wheel, and from this offset portion is 
suspended the package carrier that thus 
counterbalances the motors and prevents 
any undue strain upon the telpher, 
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Some Substation Dangers and Their 
Prevention. 

In this communication some dangers 
existing in the usual substation are 
pointed out, and remedies suggested. One 
danger is that due to the sparking of the 
synchronous converters. This is caused 
largely by the lubrication on the commu- 
tator, and the author states that he has 
not found it necessary to lubricate the 
commutator if the brushes receive careful 
attention. The terminals of the machine 
should be covered to prevent contact with 
tools. Brush-holders should be so con- 
structed that the brushes on the slip- 
rings can have their pressure regulated 
by an casy get-at-able screw. He has seen 
short-circuits occur due to the metal bolt- 
heads used in assembling the switchboard 
panels, and advises that these be enclosed 
in ebonite or other insulating material 
susceptible of a good finish. ‘The boost- 
ers should be arranged so that when not 
in use they are not connected to a live cir- 
cuit. Attention should be given to the 
construction of circuit-breakers to pre- 
vent the flying out of the carbon tips 
when opening. The station attendant 
should be cautioned against touching the 
voltmeters except when absolutely neces- 
sary.—Abstracted from the Electrical 
Review (London). 

# 


The Garuti Process for the Industrial Elec- 
trolysis of Water. 

The industrial electrolysis of water ne- 
cessitates the solution of two problems, 
that of reducing the electromotive force 
required to a minimum and the preven- 
tion of mixing of the two gases. M. M. Jot- 
trand, in this article, describes the process 
developed by Garuti. In order to diminish 
the electromotive force, it is necessary that 
the electrodes be brought as close together 
as possible and that they must be sepa- 
rated by a substance, which, while im- 
permeable to the gas, will not prevent the 
flow of current and the circulation of 
the electrolyte. To reduce the resistance 
of the electrolyte sulphuric acid or a caus- 
tic alkali may be used. The most satis- 
factory material for the diaphragm has 
been found to be a metal material pefor- 
ated by small holes which, due to the capil- 
lary action of the electrolyte, prevent the 
passage of the gases. The material se- 
lected is lead if the sulphuric acid is used 
and iron if the caustic solution is used. 
The apparatus consists of a series of com- 
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partments side by side, each compartment 
enclosing one electrode. These are alter- 
nately positive and negative and in the 
upper part the alternate cells are con- 
nected together. In this way oxygen in a 
practically pure condition is obtained in 
one set of cells and hydrogen in the other. 
The output of the apparatus is 0.4 cubic 
metre of hydrogen and 0.2 cubic metre of 
oxygen per ampere-hour at a voltage of 
from 2 to 2.5. The gas obtained in this 
way is cheap, and this makes it suitable 
for a great number of operations. Sheets 
of metal may be welded together or 
welded into pipes. After welding a milder 
heating may be applied to leave the metal 
in a good condition. It is stated that 
copper bonds are in this way easily welded 
to the tramway rails, thus doing away 
with drilling, and that even the rails 
themselves may be welded together.— 
Translated and abstracted from Revue de 
L’Electricite (Berne), July 15. 


# 
Natural Sources of Energy. 

In this article Dr. Louis Bell gives an 
interesting and suggestive view of our 
available sources of power. He lays stress 
upon the wasteful use of coal which is 
now going on. The practical problem that 
presents itself to the student in economics 
is, first, how to make the most of the 
fuel that remains, and second, how to 
supplement it so as to increase the area 
of the earth’s surface which will remain 
tenable when the fuel supply fails. The 
first end is to be reached by deliberate 
and persistent efforts to increase the effi- 
ciency with which fuel is utilized. In 
spite of every effort of this sort, we are 
consuming much coal at a rate which 
will steadily increase, in spite of every 
effort and improvement. Hence, it is nec- 
essary to seek out other means for ob- 
taining power and heat. The first re- 
course 18 to water power. Falls like 
Niagara are quite insignificant features 
of the world’s total power, the bulk of 
which 1s in small falls. Every one of 
these, properly utilized, stops a call for 
fuel. All the electrical transmission yet 
accomplished is but a drop in the bucket. 
Nothing but the dire stress of rising 
prices of fuel will force enough capital 
into hydraulic plants to produce a per- 
ceptible effect. The difficulty in the use 
of tides is that the total rise and fall 
is comparatively small. In very few 
places would it be possible to rely on more 


than six feet mean working head. This 
means that if a storage pond were six 
feet and one mile square, it would store 
water to about 5,000 horse-power for a 
five-hour run. In special cases, while the 
rising is higher the output would be great- 
er, thus, in the Bay of Fundy more than 
200,000,000 horse-power-hours run daily 
to waste, but to utilize it would require 
an engineering feat more tremendous than 
anything yet attempted. The utilization 
of wind-power is less attractive than that 
of tidal-power, since the supply is erratic 
and variable. A possible remaining source 
is the heat from the sun. This is reckon- 
ed at about 10,000 horse-power per acre. 
From practical results it has been possi- 
ble to obtain one horse-power for every 
100 feet of reflector used in these solar 
engines, but these are only valuable where 
there is reasonable steady sunshine. The 
cost of power 80 obtained is estimated at 
about $75 per horse-power per year, in- 
cluding everything. There are large tracts 
of territory where sun-power would be 
available, notably in northern Africa. The 
author thinks eventually when the coal 
supply has been exhausted, migration will 
take place toward warmer regions, laying 
principally between altitudes thirty de- 
erees north and south. Here all ordinary 
domestic needs are satisfied, where sun- 
shine is available and the demands of 
power-using industries can be readily 
met, where hydraulic power is available 
or by solar power in the sunshine —A0- 
stracted from Cassver’s Magazine, August. 
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A Spectrophotometric Study of the Luminous 
Radiation from the Nernst Lamp Glower 
Under Varying Current Density. 

This article gives an account of an in- 
teresting study carried out by Mr. Leon 
W. Hartman upon the luminous regula- 
tion of the Nernst lamp glower. The 
Nernst lamp glower has been studied 1n 
many aspects, but this particular phase 
has not been touched upon. The work 
was carried out with a Kirchhoff spec- 
trometer especially set up for the work 
and which had a Rowland plane grating 
substituted for the train of glass prisms. 
The standard source of light used was a0 
acetylene flame burning under constant 
pressure in a Naphey burner. The type of 
Nernst lamp glower used was that for 104 
volts alternating current. To convert to 
known values the results-obtained by the 
use of theracetylene) flame, the datten was 
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compared with the Hefner-Altneck stand- 
ard lamp. Results of the work are tabu- 
lated and given in a number of diagrams. 
The work is summarized as follows: At 
the normal current strength the radiation 
from the Nernst lamp glower is relatively 
rich in the more luminous waves of the 
spectrum, and it exhibits no marked se- 
lective radiation, its light intensity ap- 
parently increasing with age; its light is 
relatively less in the short, but richer in 
the long, waves than that from the acety- 
lene flame, but its radiation becomes more 
hike that from burning acetylene with in- 
creasing current strength; at current 
strength tbelow the rated normal value, 
the increase in intensity with increasing 
current strength is most marked in the 
long waves, and above this rated normal 
value current strength the increase in in- 
tensity is most rapid in the short waves, 
at current strengths below the normal 
value the Nernst lamp is relatively less 
rich in the short waves than the flame 
of the Hefner lamp, while above this cur- 
rent strength the opposite is true; at rated 
normal current strength or slightly above 
this the color of the Nernst lamp radiation 
is very similar to that of the Hefner lamp. 
The luminous radiation from the Nernst 
lamp corresponds very closely to that of 
incandescent old lime.—Abstracted from 
the Physical Review (New York), 
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The Utilization of Furnace Gases for the 
Production of Electrical Energy. 

During the last few years the progress 
made and the success of gas engines as 
applied to automobiles have drawn atten- 
tion to this type of motor for more seri- 
ous work. In this article, M. L. Drin dis- 
cusses the use in gas engines of the waste 
gases from blast furnaces. The first prac- 
tical gas engine dates from 1870. For 
many years their power was limited to 
twenty horse-power, but to-day gas en- 
gines are constructed with outputs of 
4,000 and even 5,000 horse-power. At 
the same time that the size of these motors 
has been increased, tests have been made 
with the view to using in these engines a 
poorer quality of gas. Thus, in 1886, in- 
stead of illuminating gas containing from 
4,500 to 5,000 calories per cubic metre, 
Domon gas was substituted, which con- 
tains from 1,000 to 1,500 calories per 
cubic metre, and this allowed the con- 
sumption of gas per horse-power-hour in 
machines with a capacity of 2,000 horse- 
power to be reduced to one-half kilo- 
gramme. The success of these machines 
has led to the introduction of gas engines 
to utilize furnace gases. This gas was 


ELECTRICAL REVIEW 


formerly allowed to go to waste. More 
recently it has been used to heat the air 
for the blast and to raise steam for power 
purposes. This gas is poor, containing 
only about 1,000 calories, so that its use 
necessitates large engines. Generally it 
is necessary to cleanse the gas before use, 
but this is accomplished simply by pass- 
ing it through one or more circulating 
fans where it is washed by a spray of 
water. This removes practically all the 
dust. The method of utilizing this gas in 
engines is discussed briefly. It is stated 
that builders have, in some cases, secured 
such a uniformity of rotation that alter- 
nators driven by their engines are now 
operating successfully in parallel with 
steam-driven units. Economy in the use 
of gases is considerable. 
of blast produced daily 2,400 cubic metres 
of gas are set free. This volume of gas 
used under boilers can develop but twelve 
horse-power, but if used in gas engines it 
will develop thirty-two horse-power, there 
is, therefore, available 2,000 horse-power 
if the daily output of the furnace is 100 
tons, this is 3,500 kilowatt-hours per day, 
which sold at four centimes will give an 
income of 550,000 francs per year, suffi- 
cient to pay all expenses and yield a large 
profit. This application of the gas engine 
is being made particularly in Germany and 
the Grand Duchy of Luxembourg. At the 
latter place there is a station at Differ- 
dange, consisting of six gas engines of 
600 horse-power each, and three gen- 
erators of the same capacity, which gen- 
erate and transmit power from the fur- 
nace to the surrounding country.—T rans- 
lated and abstracted from La Revue Prac- 
tique de L Electricite (Paris), July 20. 
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The Cost of Electric Drilling. 

In his annual report, Mr. J. B. Hob- 
son, general manager of the Consolidated 
Cariboo Hydraulic Company at Bullion, 
B. C., gives some interesting figures of 
operating and installing clectrie drills. The 
plant is an experimental one and included 
four Gardner No. 15 drills with two- 
horse-power, 110-volt, direct-current port- 
able motors, and one Gardner “B” drill 
with one and one-half horse-power, 110- 
volt, direct-current portable motor all 
complete. 

The apparatus is able to drill holes 
eight feet deep. The cost of fuel for run- 
ning drills ten hours was $2.25, lubri- 
cants for machinery thirty-five cents, and 
engineers’ wages $4, making the total 
cost of power $6.60. To operate the three 
drills, three drillmen at $4 a day each are 
required, with three helpers each at $2 a 
day, one blacksmith at $4, one helper at 
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$2, charcoal and lubricants ninety-five 
cents, making the total cost of running 
the three drills for ten hours $31.55. 

The work done by these drills averages 
312 feet of holes in ten hours. The cost 
of the same work performed by hand 
drills is stated at $91, making a saving 
in favor of powcr drills of $50.45 for the 
ten hours. 
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BOOK REVIEW. 
“Electrical Influence Machines.” John 
Gray. New York. D. Van Nostrand Com. 
pany. Cloth. 296 pages. 514 by 7 inches. 


105 illustrations. Second edition. Supplied 
by the EvectTrIicaL Review at $2.00. 


This book purports to bring together, in 
one volume, all that is useful and inter- 
esting about influence machines. The 
subject is treated in three parts. The 
first part gives an outline of the elements 
of static electricity in such a form as to 
be understood by general readers. Be- 
sides the material which is to be found in 
all ordinary books upon the subject, there 
is an admirable presentation, in popular 
language, of the most recent views of the 
electron theory, of the Zeeman effect, and 
of the extensive work of J. J. Thomson. 
The second part consists of a review of 
the historical development of the influ- 
ence machine, commencing with the 
electrophorus. The works of Varley, 
‘Toepler, Holtz, Wimshurst, Kelvin and 
Pidgeon are deseribed in considerable de- 
tail. ‘The third part gives the details of 
construction and hints as to the care and 
operation of modern Holtz, Wimshurst 
and Voss machines. There is no descrip- 
tion of the very excellent machines which 
are manufactured in the United States 
and no notice is taken of them excupt in 
the preface, where they are termed “only 
good practical modifications of the older 
types.” As a matter of fact, these machines 
are far superior to those mentioned in the 
book. The giant Toepler, with sixty rotat- 
ing plates, is mentioned, on page 38, as 
developing 100,000 volts. Standard 
American machines with ten plates, such 
as are commonly used in electrothera- 
peutics, develop as much as 600,000 volts. 
In the preface occurs the statement “the 
practical efficiency of the influence ma- 
chine is only about five to ten per cent.” 
Experiments made by the reviewer on 
American ten-plate machines have shown, 
when the electrical output was measured, 
an efficiency as high as twenty-seven per 
cent, and when one machine was run as 
a motor by a similar machine and when 
the power of the motor was measured by 
a strap brake, an efficiency of more than 
twenty per cent was found on a very 
humid summer's day. The book will be 
found of great value to those who are in- 
terested in the construction or operation 
of these interesting machines. There are 
a great number of results of fruitless ex- 
periments, made by early workers in this 
field, which are mentioned and which will 
tend to save others the expense of repeti- 
tion. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Storage Battery Equipment in 
a Large St. Louis Dry Goods 
Company’s Building. 

The accompanying illustration shows 
the storage battery room, which is an im- 
portant part of the power plant installed 
for the Ferguson MeKinney Dry Goods 
Company, St. Louis, Mo. 

In designing this installation it was 
realized that the severe elevator service, 
particularly the starting and stopping of 
well loaded cars, and the returning of cur- 
rent to the line under certain condi- 
would make it difficult to regulate 
the voltage and that the fluctuations in 
the are and incandescent lamps would 
probably he serious, A storage battery 
was realized as a desirable addition to the 
installation as it would ensure uniform 
voltage, prevent flickering and permit the 
use of high-efficiency lamps. It would also 
enable the size of a reserve unit to be de- 
creased and furnish a reasonable amount 
of light and elevator service outside of 
working hours, carry the regular load dur- 
ing short interruptions of the generating 
nlant, give the engine more uniform and 


tions, 


of Philadelphia, consisting of a battery of 
seventy-two elements of the latest type of 
chloride accumulator, each clement to con- 
tain fifteen type-F plates, to have a ca- 
pacity of seventy amperes for 
seven hours; ninety amperes 
for five hours ; 130 amperes 
for three hours, and 280 am- 
peres for one hour. This 
contract included two addi- 


tional switchboard panels, 
with the necessary instru- 
ments and switches, consist- 


ing of voltmeters, ammeters. 
circuit-breakers, rheostat, 
end-cell switch, and a motor- 
booster of a capacity of 220 

amperes at twenty-five volts. 
In the battery room there are 
two rows of cells on each side 
of the passageway, one above 
the other. The room is ven- 
tilated with a flue running 
from the south end along the 
ceiling. 


eae 
Electrical Developments in Spain. 

During recent years there has been a 
rapid development in electric railways in 
Spain. The present systems include 200 
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STORAGE BATTERY Roo{, ST. Lours Dry Goops Company's PLANT. 


economical load, and make it unnecessary 
to have any gas in the building. The con- 
tract of this storage battery was filled 
hy the Electric Storage Battery Company, 


English miles, distributed throughout the 
various provinces. There is also an active 
development going on in the utilization 
of water power. In the district of Barce- 


lona alone there are 800 turbines with an 
aggregate output of 25,000 horse-power. 
Many towns are adopting electric lights 
which heretofore have been lighted by oil, 
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Fie. 1.—SPHERICAL Corn. WATTMETER. 


Switchboard Indicating Instruments. 

The spherical coil wattmeter shown in 
Fig. 1, manufactured by the Stanley 
Klectrie Manufacturing Company, of 
Pittsfield, Mass., is con- 
structed upon the dyna- 
mometer principle. A 
movable coil attached to 
the pointer is suspended 
within the field of a fixed 
coil. The fixed coil car- 
ries the main current of 
the circuit and through 
the movable coil the press- 
ure is taken. The wind- 
ing of the fixed coil is of 
a hollow, spherical form, 
from which the instru- 
ment takes its name. The 
movable coil and pointer 
are delicately suspended in 
jeweled bearings and their 
motions are dampened by 
an air dash-pot, making 
the instrument dead-beat. 
It is not affected by fre- 
queney or wave-form. 
nor by inductive nor 
leading loads of any 
power-factor. This im- 
strument has a resistance 
of approximately thirty 
ohms per volt in the pressure circuit. 
Station instruments of 150 amperes or 
less capacity and for Qse om cirenits of 
less than 3,000 volts have the resistance 
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self-contained in their cases and the total 
current is introduced into the fixed coil. 
With instruments of a greater capacity or 
for use on circuits of a higher voltage than 


Fie. 2.—PHaste INDICATOR. 


regularly 
instrument 


this series transformers are 
used. If instead of the 
taking the total current through its fixed 
coil the series transformer is used it must 
be calibrated on the frequency for which 
it is intended, as the introduction of a 
series transformer makes the instrument 
subject to slight frequency errors. 

Fig. ? shows a phase indicator manu- 
factured by the Stanley company. This 
indicator gives correctly the condition of 
the phase relation of current and the elec- 
tromotive force of its circuit. The pointer 
deflects to the left if the current lags be- 
hind the electromotive force, remains at 
zero when the current is in phase, and 
deflects to the right if the current leads 
the electromotive force. For stations 
where motors are being run from the 
same machines which supply the lighting 
load it is obvious that such an instrument 
is of great value, as by its indications the 
point of proper excitation of the synchro- 
nous motors is quickly and exactly deter- 
mined, and the regulation of the whole 
system materially increased. 

This phase indicating instrument is a 
modified spherical-coil wattmeter, having 
its zero in the centre. Two arrows, point- 
ing respectively to the right and left, take 
the place of the wattmeter scale. The in- 
strument depends for its action upon the 
principle that no force is exerted between 
two coils carrying currents ninety degrees 
apart, hence if a wattmeter is taken and 
a current is introduced in its fixed or 
series coils and through its movable or 
pressure coil another current is intro- 
duced differing in phase to the series cur- 
rent by ninety degrees the pointer will 
stay at zero. If, however, the current in 
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the series coil should change its phase re- 
lation to that in the pressure coil by more 
than ninety degrees the pointer would 
deflect to the left, indicating a lag. If 
less than ninety degrees a deflec- 
tion to the right would result, 
indicating a lead. 

Fig. 3 shows a static ground 
detector made by the Stanley 
company. These static-current 
detectors are made for voltages 
from 600 up. 

The instrument case is entirely 
of hard rubber moulded to the re- 
quired form. Inside the ease four 
fixed vanes are arranged around 
a movable vane. The movable 
vane is made of aluminum, is car- 
ried on a jeweled bearing and at- 
tached to the pointer. The fixed 
vanes are connected diagonally 
in pairs and each pair is charged 
statically by one of the line 
wires through the medium of a condenser. 
When the condensers are independent of 
the instrument they are generally 
mounted behind the switehboard. The 


Fic. 3.—NTATIC GROUND DETECTOR. 


instrument has three hinding-posts, from 
which connection studs extend back and 
serve to support it on the marble. The 
hinding-posts at the sides of each connect 
a pair of fixed vanes with the secondary 
of one of the condensers. The lower bind- 
ing-post serves to connect the movable 
vane to the earth. The movable vane is 
acted upon inductively by the fixed vane 
so that the stress produced by each pair 
is equal but opposite. The movable vane 
in consequence takes a position equally be- 
tween the fixed vane, which position is 
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the same whether the instrument is 
charged or not, and the pointer stays at 
zero, indicating no ground. 

If, however, the primary plate of one 
of the condensers and the movable vane 
becomes electrically connected, as hap- 
pens in the event of a ground, immediately 
the pair of fixed vanes which lead to that 
condenser assume a like polarity with 
the movable vane and the latter is re- 
pelled. At the same time the action of 
the other fixed vane is to attract. The 
two forces acting in the same direction, 
the movable vane takes a position entirely 
within the vanes oppositely charged to it, 
and the pointer takes a position indicat- 
ing ground on the side of its deflection. 

Fig. + shows the static voltmeter manu- 
factured by this company. The movable 
vane is mounted on knife-edged jewels 
and its movement is controlled by a 
spring, the movable parts are carefully 
balanced so that slight changes from the 
perpendicular do not affect the readings 
of the instrument. The fixed vanes are 
imbedded in hard rubber. ‘This covering 
of hard rubber confines the charge and 
prevents it from leaking through to the 
other’ parts of the instrument. Two fans 
are attached to the pointer and are en- 
closed in the damping boxes shown in the 
lower part of the illustration, making the 
instrument dead-beat. All the working 
parts are mounted on hard rubber, secur- 
ing the highest insulation. 

These instruments are carried in stock 
for use on 1,000 to 3.000-volt circuits. 


Fre. 4.—Static VOLTMETER. 


The seale of the 1,000-volt instruments 
ranges from 750 to 1,400 volts, and the 
scale of the 3,000-volt instruments from 
1,100 to 3,8000 volts. 
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Pole-Raising Wagon and Construc- 
tion Apparatus. 

Messrs. W. H. Anderson & Sons, of 
Detroit, Mich., are the manufacturers of 
a line of construction tools of every de- 
scription. The accompanying illustra- 


PoLEe-RAIsine WAGON, GETTING READY. 


tion shows one of the practical applica- 
tions of this company for cutting down 
the time and labor necessary to the set- 
ting of telegraph and telephone pole 
lines. Several years ago this company 
fitted a wagon with an adjustable boom 
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wagon is composed of an extra heavy 
drop-platform truck, upon the rear of 
which is placed a trunnion supporting an 
extension arm or boom. This boom is 
made of steel tubing, with a hardwood 
spar inserted, which is so fitted that it 
can easily be set or extended to any de- 
sired length suitable to lift telephone and 
telegraph poles from thirty-five feet to 
seventy feet long. On the front end of 
the wagon is mounted a hoisting winch 
which operates the, guy line supporting 
the boom, so arranged that the boom can 
be moved to any desired angle, even when 
the load is in suspension. The boom is 
ficted with suitable tackle, and this is so 


. ne o 


PoLE-RAIsinG Wacon, TAKING HOLp. 


or derrick, bv which the lifting of the 
poles into position would be greatly facili- 


PoLe-RAISING WAGON; LIFTING POLE. 


tated. Many tamaanit in the details 
of construction since building the first 
wagon have been made, and the company 
now furnish an apparatus which they 
claim is one of the best and most eco- 
nomical for the setting of poles. The 


arranged that the team which hauls the 
wagon is used, by means of a snatch 


PoLE-Ratstne Wagon, LANDING POLE. 


block, to raise the pole into place. It is 
not necessary for the team to be hitched 
to the wagon to move from pole to pole, 
for arrangements are made whereby the 
team is hitched to the rear end, and one 
of the crew taking hold of the wagon 


Vol. 483—No. 4 


tongue steers the wagon to the desired 
location, while the team pulls it along. 

The wagon also contains a tool box 
suitable for holding pole rings, steps, 
washers and the small tools which are 
always necessary to pole-raising crews. 


CABLE REEL J ACK. 


The cable reel jack shown in the illus- 
tration is made in two styles, one with a 
heavy angle iron frame and steel screw, 
capable of handling the heaviest reels of 
underground cable. In the other the body 
is made of cast steel with a machinery 
steel screw, capable of handling reels up 
to four feet six inches in diameter. 

The manhole cable hanger shown in 
the accompanying illustration is of an 
improved design, and can 'be easily at- 
tached to the side of the manhole to carry 
the cables. The strip is attached to the 
manhole by means of an expansion bolt 
at the top and bottom, and eliminates the 
necessity of building in pieces of pipe or 


MANHOLE CABLE HANGER. 


rod. The hook is easily attached by m- 
serting the button head into the hole a 
a level with the conduit in wbi 
cable is laid. The strips are made of r 
desired length suitable for two oes 
hooks. The holes are punched the 


distance apart-as|the conduits are laid: 


i 
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A New Form of Grate. 

One of the most serious objections to 
the ordinary form of furnace grate is the 
difficulty which is experienced in burn- 
ing any other than a high grade of fuel. 
A large proportion of the coal from our 
western mines is what is known as slack 
and screenings, this grade of coal not be- 
ing as salable as lump or mine run is sold 
at a much less price per ton. The recent 
improvement made in grate construction 
and the developments in rocking or shak- 
ing grates have made a great deal of this 
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cone on the bearing bars, making the 
operation of the grate almost frictionless. 
A number of testimonials have been re- 
ceived by the company commendatory of 
the excellent service which these grates 
have given. The Martin Grate Company 
has its headquarters at 85 Van Buren 
street, Chicago, III. 


=> — 


An Attractive Electric Sign. 
The accompanying illustrations show a 
form of electric sign which possesses a 
number of features of more than usual 


merit. The Colonial Sign Company, of 


FORMATION OF GRATE BARS. 


hitherto objectionable form of fuel quite 


practicable. 

The Martin Grate Company has de- 
veloped a form of rocking grate which is 
claimed to have especial merit in this di- 
rection. The grate bars extend lengthwise 
of the furnace and the service grate is as 
small as a plain grate. The grate bar is 
only one and one-half inches wide, includ- 
ine teeth, and is about five and one-half 
inches deep, and as they will rock in the 
same direction and at the same time the 
spaces between are not enlarged and it is 
not possible for a clinker to drop between 
and clog the grate, obviating the difficulty 
of leaving fingers sticking up which may 
be burnt off in a hot fire or presenting 


Wis 


Akron, Ohio, is the manufacturer of this 
apparatus and the aim in its design has 
been to provide an electric sign that would 
not blur at a distance, would retain its 
color, would be attractive by daylight, 
water-proof, and one that would not cost 
much to operate. 

In making up these signs the letters 
are manufactured of a vitreous china, 
which takes on a brilliant hard glaze. 
The company is making several sizes of 
letters and it is its intention to build 
these letters up to heights reaching some 
ten feet. The porcelain from which these 
letters are made is not affected by heat, 
moisture or the action of electrical cur- 
rent. Except for the renewal of lamps 


SECTIONAL VIEW OF GRATE. 


irregularities which might interfere with 
the manipulation of a slice bar. 


This grate is one of the heaviest on the 


market, weighing about eighty pounds to 
the square foot. 
grate bar is quite 
line and does not become hot. This fact, 
with the free circulation of air through 
the grate bars horizontally, and the slot 
at the ends, allowing for expansion and 
contraction, gives this grate con 
durability. 


The heavy part of the 
a distance below the fire 


siderable 


The grate bars rest like an inverted 


the sign has an indefinite life. The letters 
may be shaded in any color desired, or 
made pure white. The colors are burned 
into the china and are permanent. The 
letters and sockets are composed of one 
continuous piece of porcelain and there 
is no material of a combustible nature 
used in the construction which comes any- 
where near to tha lamp or wiring. If these 
signs become dirty through exposure to 
the elements they can be washed. The 
patent for this sign covers a concave 
letter of such form that it will reflect the 
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light in parallel rays, enabling the sign 
to be read at a great distance and at al- 
most any angle. The design is such that 
it will give a high illuminating effect with 


ELECTRIC SIGN LETTER. 


a small amount of light, reducing the 
number of lamps and the candle-power of 
each, at the same time producing a 
bright. sharply defined letter. 


CONSTRUCTION OF LETTER. 

The Colonial Sign Company is about 
to occupy a large new factory at South 
Akron, Ohio. This will enable it to 
handle a largely increasing business and 


WIRING OF SIGN LETTER. 
give it facilities for manufacturing other 


specialties in this line. H. B. Camp is 
president of the company; G. P. Good, 
vice-president; C. R. Quinn, secretary ; 
J. E. Good, treasurer, and G. D. Chap- 
man, general manager. l 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


ELECTRIC COMPANIES AT ALTON, ILL., TO MERGE—The 
Alton Railway, Gas and Electric Company, owning and controlling 
the Alton street railway, gas and electric plants, will have 
a capital stock of $1,000,000. The Alton & East Alton Railway 
and Power Company, owning the projected line to East Alton 
and all franchises pertaining thereto, is to be merged with the 
older company. The consolidation is for the purpose of carrying 
out some big projects the Alton company has on hand, including 
an extension of the East Alton line to East St. Louis and the build- 
ing of additional electric lines in Alton. 


MR. AUGUST BELMONT AFTER LONG ISLAND ELECTRIC 
—Negotiations are said to be under way between the Belmont 
syndicate which purchased the New York & Queens County Rail- 
way system, President Porter and the other Philadelphia capi- 
talists in control of the Long Island Electric Railroad. President 
Porter has been over the line with the intending buyers at dif- 
ferent times during the past week. and it is said that although 
the parties are $200,000 apart at present the gap will grow con- 
siderably smaller before the summer is over. The Long Island 
Electric line is about eight miles in length between Jamaica and 
Far Rockaway, five miles between Jamaica and the terminus of 
the Kings County Elevated Railroad at Crescent street and Liberty 
avenue, and three and one-half miles between Grand Street, in the 
village of Jamaica and Queens, and work is now under way for 
the extension of the line over the Jamaica and Hempstead turn- 
pike along the front of big Belmont Park race tracks, where 
$2,000,000 is being expended in making one of the greatest racing 
parks in the country. 


GREAT NORTHERN POWER COMPANY, DULUTH. MINN.— 
Dynamos of 10,000 horse-power, with a twenty-five per cent over- 
load, operated by water-wheels of 12.500 horse-power, is what, it is 
stated, the Great Northern Power Company, of Duluth, is pre- 


paring to install. Three or four of these machines will 
be the initial instauation, to be followed by others as 
power consumers require, till 150,000 horse-power available 


is utilized. The scheme is one of the largest under way in 
this country, and is all ready for the contractors. Preliminary 
engineering work has been under way for more than two years 
and the plan has been inspected by many of the foremost elec- 
trical and hydraulic engineers of this country and Europe, who 
pronounce it simple, feasible and of great economic possibilities. 
A fall of more than 350 feet, vertical, is secured above the wheels, 
by bringing the water down a steep hill in a pipe. Slight dams 
for storage, a canal two miles long, a steel gravity dam forty feet 
high, lead to the pipe. Below the waste weir are rapids and in a 
mile or more of distance is an additional fall of seventy feet. This 
will be used for direct hydraulic power by another steel dam, 
and several mills, requiring much water direct, will be located 
there. The main power plant, above, will furnish energy for many 
industries at Duluth, and probably for a score of iron mines on 
the Mesaba range. It is reported that preliminary negotiations 
have been in progress oetween the company and the United States 
Steel Corporation for this power for its mines. The Steel Cor- 
poration alone has twenty mines in operation on the Mesaba range, 
for which coal is now brought from Ohio. Electrochemical in- 
dustries will also utilize this power, which is to be brought by 
wire into a transforming and transmitting station at Duluth. 
This distance is but ten miles, while to the most distant Mesaba 
mines it is only sixty miles from the power plant. Pulp and 
paper mills will use the direct hydraulic power at the lower dam. 
This company has been financed in Chicago and one eastern city 
outside New York. Its plans call for an expenditure of about 
$3,700,090 for the installation now contemplated, and an ultimate 
cost much greater. Much of the power to be developed has al- 
ready been sold under long-time contracts. 


> 


PERSONAL MENTION. 


MR. GEORGE P. ROUX, of Havana, Cuba, a well-known elec- 
trical engineer, is in the United States and will make his head- 
quarters at Ardmore, Pa., for a time. 


MR. E. D. NELSON, who has served as superintendent of motive 
power for the Pennsylvania Railroad at Williamsport, Pa., will 
make his headquarters at Altoona, where he will at once begin his 
new duties as superintendent of mechanical and electrical tests. 


MR. HUGH L. COOPER, of New York, special consulting engi- 
neer of the Montreal Light, Heat and Power Company, has left for 
Winnipeg at the request of Messrs. Mackenzie & Maner, to super- 
intend the installation of the plant of the Winnipeg Power Com- 
pany. 


PRIVY COUNCILLOR RATHENAU, one of the leading men in 
electrical interests in Germany and managing director of the Al- 
legemeine Elektricitits, of Berlin, is to visit the United States 
soon. He will study electrical progress here, and probably negotiate 
with some of our largest electrical manufacturers. 


MR. J. S. BADGER, general manager of the Brisbane-Queens- 
land electric traction system, is now in the United States, and will 
sail soon for England for the purpose of conferring with the di- 
rectors of the Brisbane Tramways Company, Limited, which com- 
pany operates the road and whose headquarters are in London. H+? 
will return to Australia via the States. 


MR. J. A. BUCKNELL, for the past four years local agent at 
Jackson, Mich., for the Grand Trunk Railway, has resigned this 
position to take the newly created post of general freight and pas- 
senger agent of the Jackson & Battle Creek Traction Company. 
This company is a consolidation of the Jackson-Albion-Calhoun 
Railway, and the Marshall & Battle Creek Railway. 


MR. CHARLES E. PHELPS, of Baltimore, Md., consulting en- 
gineer for underground work at Cleveland, Ohio, and Johnstown. 
Pa., is busy with plans for the underground system of subways 
for Montreal, Canada. Mr. Phelps has had a great deal of experi- 
ence in subway work and is well qualified to equip Montreal with a 
first-class system of conduits. He is still in charge of the mu- 
nicipal subway system at Baltimore, Md., where several million duct 
feet of conduit is being installed. 


MR. THOMAS M. MOORE, chief, department of machinery, 
World's Fair, St. Louis, Mo., is visiting the eastern states. The 
outlook for a most remarkable machinery exhibit is very positive 
and the only concern now is for to find room for all applicants. 
This is all the more remarkable when the extent of the space al- 
lotted to this department is realized. The foreign exhibit will be 
especially interesting. Lieutenant Godfrey L. Carden, R. C. S, 
who recently made an extended tour in Great Britain and on the 
Continent in the interest of this department, is enthusiastic over 
the splendid spirit with which the foreign manufacturers are 
taking hold of the exhibit idea. 


MR. WILLIAM PASTELL has resigned his position as super- 
intendent of motive power of the Worcester Consolidated Street 
Railway Company, and will join the railway engineering staff of 
Messrs. J. G. White & Company. Mr. Pastell is one of the best- 
known electric railway engineers in New England, and possesses 
wide experience in this field of engineering. He was assistant engi- 
neer to the Lynn & Boston Railroad from 1893 until 1899, when he 
became its chief engineer. He held this position until May, 1901. 
when he resigned to take the one he is just leaving in Worcester. 
During his two years in Worcester, Mr. Pastell has effected marked 
improvement in the physical condition of its railway property. Mr. 
Pastel is perhaps the best-posted engineer in the country On the 
subject of signals for electric railways. 
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August 15, 1903 
ELECTRIC RAILWAYS. 


AUGUSTA, ME.—It is stated that an electric road will be built 


to connect Oakland and this city. The proposed route is eighteen 
miles in length. 


DES MOINES, IOWA-—It is reported that eastern capitalists 
will build an electric road from Independence to Quasqueton, at 


a cost of $200,000. 

GRAND RAPIDS, MICH.—It is stated that an electric line is 
proposed to run from Grand Rapids to Muir, Hubbardston, Car- 
son and Ionia, terminating at Crystal Lake. The cost of the road 


is estimated at $230,000. 
PHILADELPHIA, PA.—Work has been begun on an electric 
railway to run from Christiansburg on the Norfolk & Western 
main line to the United States arsenic mines in Floyd County, 
Virginia, a distance of twenty miles. The road will cost $700,000. 


PITTSBURG, PA.—It is stated that the Pittsburg Railways 
Company will build a line extending from Trafford City to Lari- 
mer, Irwin, Jeannette and Manor. The right of way has been 
secured and it is hoped to have the road completed by early fall. 


REYNOLDSVILLE, PA.—The Jefferson Traction Company has 
obtained the necessary privileges to build its road through Pres- 
cottville and thence to Soldier and Sykesville, and will at once 
begin work. Another line will extend from Sykesville to DuBois. 


BELTON, TEX.—The city council has granted a franchise to 
W. H. Taylor, W. R. Barefoot, H. P. Kulp, W. E. Davis and J. H. 
Hauser, of Pennsylvania, to build a street railway and interurban 
road between Belton and Temple. Work is to commence within 


six months. 
DAVENPORT, IOWA—The Davenport & Clinton Traction Com. 
pany has been incorporated with a capital stock of $500,000, with 
the privilege of increasing to $3,000,000. Ulysses D. Eddy, presi- 
dent of Flint, Eddy & Company, of New York, will be president of 


the company. 
ITHACA, N. Y.--It is reported that two companies have under 
consideration the matter of connecting Auburn and Ithaca by trol- 
ley. The first road will run over the line formerly occupied by the 
Auburn, Ithaca & Western Railway Company, while the other will 


be further to the eastward. 


FOND DU LAC, WIS.—Surveys have been started on a proposed 
electric railroad from this city to Ripton and Green Lake. The 
proposed road will be twenty-seven miles long and will pass 
through a thickly settled farming country. A road is also con- 
templated to Milwaukee, by way of West Bend. 


SCRANTON, PA.—It is stated that another trackless trolley 
is projected to run from Buttermilk Falls, on the Lehigh Valley 
Road, by way of Lake Winola to Factoryville, a distance of about 
nine miles. The projectors of the plan have arranged to obtain 
the necessary power by erecting a power-house at the falls. 

CHARLESTON, W. VA.—The Ohio Valley Street Railway Com- 
pany, of Chester, W. Va., has been incorporated to construct and 
operate a railroad from Wellsburg to Hollidays Cove, thence to 
New Cumberland, to Chester, thence over a bridge across the 
Ohio River to East Liverpool. The capital stock is $25,000. 

HAGERSTOWN, MD.—The Hagerstown Street Railway Com- 
pany will extend its system from Boonsboro to Myersville, to con- 
nect with the Frederick road. The extension will cost at the rate 
of $10,000 a mile, or $50,000. Part of the right of way has been 
secured, but it is probable that work will not commence until next 


year. 
COLUMBUS, OHIO—The Scioto Valley Traction Company, with 
headquarters in this city, has filed articles with the Secretary of 
State increasing its capital stock from $1,000,000 to $3,000,000. The 
Lebanon & Franklin Traction Company, with its principal offices 
at Dayton, has also increased its capital stock from $10,000 to 
$160,000. 

MARLBORO, MASS.—The Marlboro Street Railway, with cars 
and equipment, was sold at auction recently to William A. Quig- 
ley, of Boston, for $102,775. Mr. Quigley represented the Boston 


& Worcester Electric Company. The sale was the result of an 
order issued by the courts, and was conducted by George W. 


Estabrook, the receiver. 
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CUMBERLAND, MD.—The Frostburg & State Line Electric 
Railway, Light and Power Company has been incorporated with 
a capital of $120,000, to build an electric road from Frostburg to 
the Pennsylvania line, six miles, to connect with the Meyersdale 
and Salisbury line, now building. It is part of the system to con- 
nect Cumberland and Johnstown. 


LINCOLN, NEB.—Articles of incorporation for the Sfoux City, 
Homer & Southern Railway Company have been filed. It is stated 
that Omaha, Sioux City and other capitalists are back of the pro- 
ject, the purpose of the company being to connect Homer with 
Sioux City. The capital stock is given at $500,000, with the privi- 
lege of increasing to $1,000,000. 

GREENSBURG, PA.—The connection of the Pittsburg, McKees- 
port & Connellsville street railway between Connellsville and 
Uniontown, at Dunbar, has been completed and cars are now run- 
ning. The entire line from Mount Pleasant to Fairchance—thirty 
miles in length—is now completed with the exception of the 
bridge between Scottdale and Everson. 


NASHVILLE, TENN.—It is said that the Kentucky Traction 
Company, recently organized, will build an electric line from Louis- 
ville to Nashville. Connection will be made with Bowling Green, 
Russellville and the entire Green River section, extending as far 
as West Point and Leitchfield. Freight and express will be han- 
dled in addition to the regular passenger service. 


LA PORTE, IND.—The Northern Indiana Traction Company, 
formerly the Hobart & Western, which contemplates building an 
electric road connecting South Bend and Valparaiso, via La Porte, 
has been granted a fifty-year franchise by the commissioners of 
St. Joseph County. The company must begin work within four 
months and have cars running before November 1, 1904. 


ROCKVILLE, CT.—The officials of the Rockville, Broad Brook 
& East Windsor Street Railway Company, organized to build a 
trolley line from Rockville through Ellington and Broad Brook 
to Scantic, where connection will be made with the Hartford & 
Springfield Street Railway Company’s system, have arranged for 
an immediate survey of the route, The line will be about ten miles 


in length. 

BOSTON, MASS.—The Middlesex Street Railway Company pro- 
poses to build and equip a line between Billerica and Arlington 
Heights, the intention of the company being to operate a fast line 
between Boston and Lowell, connecting at Arlington Heights with 
the elevated and at Billerica for Lowell with an existing route. The 
road will run almost wholly on private land, and will be entirely en- 
closed. High speeds will be maintained. 

PLATTSBURG, N. Y.—It ig stated that an electric road is to 


be built through the Saranac Valley, and that it will be completed 


and in operation within a year. It is the intention of the pro- 
moters of the road to run it principally along the line of the old 
plank road from Clayburg to Plattsburg, a distance of about 
twenty-four miles. Starting from Plattsburg the road will touch 
the villages of Morrisonville, Cadyville, Saranac, Moffitsville, Red- 


ford and Clayburg. 
HUNTINGTON, W. VA.—Prominent capitalists have organized 
a company to build a street car line from the Big Sandy River, 
near Kenova, to Barboursville, paralleling the line of the Camden 
Interstate Railway through Central City and Huntington. The 
new line, as projected, is eighteen miles long, but it is believed 
that the ultimate aim of the new company is to extend the line on 
to Charleston, thence to Mount Carbon, in the Kanawha coal fields, 
a distance of sixty miles. Senator Stephen B. Elkins and Hon. 
J. L. Caldwell are said to be identified with the enterprise. 
PITTSBURG, PA.—A party of Pittsburg and Youngstown busi- 
ness men are planning a traction trunk line to connect Pittsburg 
with the Mahoning Valley Traction system, which they now con- 
trol. Six new connecting street railways have been chartered to 
close a gap of twenty-one miles. They are as follows: West Side 
& Mahoningtown Street Railway Company, Mahoningtown & 
Moravia Street Railway Company, Moravia & Wampum Street Rail- 
way Company, Wampum Street Railway Company, Wampum & 
Hoytdale Street Railway Company, Hoytdale & Beaver Falls Street 
Railway Company. The new line will form a continuous system 
from Warren, Ohio, through Youngstown, New Castle, Beaver Falls, 
Coraopolis and McKees Rocks or through Allegheny to Pittsburg. 
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ELECTRIC LIGHTING. 
JACKSON, KY.—The Jackson Electric Light and Power Com- 
pany will erect a power-house in this place. 
JERSEY CITY. N. J.—Work has been started on a new $60,000 
power-house for the Public Service Corporation. 


CLINTON, IOWA—It is stated that D. A. McKellar will con- 
struct an electric lighting system at Rock Valley. 


DES MOINES, IOWA—P. K. Tyng has purchased the plant of 
the Valley Junction Water and Light Company for $15,953. 


STAMFORD, CT.—The power plant of the Middleburg & 
Schoharie Light, Heat and Power Company was destroyed by fire 
recently. . 

DENVER, COL.—The Denver City Tramway Company has put 
in operation its new power-house. This cost $1,500,000, and is 
equipped with the latest types of apparatus throughout. 

GREENCASTLE, PA.—The Waynesboro Electric Light and 
Power Company has passed into the hands of the Chambersburg, 
Greencastle & Waynésboro Electric Street Railway Company. 


BERLIN, PA.—The borough council has decided to purchase 
for the city the Berlin Electric Light Company's plant for $8,800. 
The plant will be improved and operated by the municipality. 

CONCORD, N. H.—The plant of the Laconia Electric Lighting 
Company, at Lakeport, will be rebuilt, and a new plant will be 
erected at East Tilton by the Winnipesaukee Gas and Electric 
Company. ; 

PORTLAND, ORE.—The Puget Sound Power Company, which 
is constructing a large power plant at Election, in Pierce County, 
Wash., has bonded its properties to the Old Colony Trust Com- 
pany, of Boston, for $4,000,000. 

BRIDGEPORT, CT.—The certificate of organization of the 
Pequonnock Commercial Corporation has been filed in the town 
clerk’s office. The capitalization is given at $150,000. The com- 
pany will carry on an electrical business. 

GADSDEN, ALA.—Captain W. P. Lay, who recently purchased 
water privileges on Wills Creek, near Attalla, announces that he 
will erect a plant for the purpose of supplying electric light and 
power to Gadsden, Attalla and Alabama City. 

CARROLLTON, OHIO—A. H. Snively, of Carrollton, and Dr. 
C. Bolon, of Sherodsville, have been granted a franchise for an 
electric light plant at Sherodsville. Arrangements have been made 
whereby they will light the streets of the town. 

GRIFFIN, GA.—The Towaliga Falls Company has been organ- 
ized in this city with a capital of $100,000, with the privilege of in- 
creasing it to $300,000. The company proposes to furnish elec- 
tricity for Griffin and other smaller places in this section of the 


state. 


COLUMBUS, OHIO—The Citizens’ Heat, Light and Power Com- 
pany has been incorporated to operate in Dayton. The capital 
stock of the company is $10,000, which will shortly be increased. 
The incorporators are Thomas A. Selz, M. J. Houck, S. Rufus 


Jones, H. J. Meyers and R. E. Kline. 


TROY, N. Y.—It is stated that Bash Bish Falls and many acres 
surrounding them near Chatham, Columbia County, have been 
purchased by a New York syndicate which will develop power and 
transmit same to Great Barrington, Philmont, Chatham and other 
villages, to operate the street railways in these towns. 


WHATCOM, WASH.—It is stated that Mr. Charles H. Baker, 
the owner of the Snoqualmie Falls Power Company, near Seattle, 
has become interested in the Stave Lake Power Company, and that 
a large sum will be spent in putting in a complete electric power 
plant at Stave Lake, with a view of supplying electric energy to 
the cities of New Westminster and Vancouver. It is expected 
that 20,000 horse-power can be developed. 


BAKER CITY, ORE.—A syndicate composed of Colonel W. F. 
Butcher, W. H. Shumaker, J. T. Donnelly, W. H. Gilbert, A. Welch 
and A. Lenox has purchased the stock and property of the Rock 
Creek Power Company, a corporation recently organized for the 
purpose of erecting a power plant on Rock Creek, about twelve 
miles northwest of this city. The consideration named is $60,009. 
The plant, when completed, will supply several hundred electrical 
horse-power, which will be transmitted to this city for light and 


power purposes. 
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TELEPHONE AND TELEGRAPH. 

COLUMBIA, N. J.—A new telephone line is being built from 
Columbia to Blairstown, Warren County. 

MARINETTE, WIS.—The Wausaukee Telephone Company has 
been granted a franchise to enter the city. 

GREENSBURG, PA.—The Federal Telephone Company has 
been granted permission to operate in this city. 

WINONA, MINN.—The Winona Telephone Company has begun 
work on a line to extend north of Rollingstone. 

READING, PA.—The Pennsylvania Telephone Company is con- 
structing a new line from Reading to Boyerstown. 

NEWPORT NEWS, VA.—Extensive improvements will be made 


to the Citizens’ Telephone Company's plant in this city. 


MUSCATINE, IOWA—The American Telephone and Telegraph 
Company is building a line from St. Paul to Davenport. 

TRUMANSBURG, N. Y.—The Trumbulls Corners Telephone 
pany has been incorporated with a capital stock of $2,000. 

LIBERTYTOWN, MD.—The Frederick Telephone Company i8 
at work on an extension of its lines from this place to Unionville. 

JONESVILLE, N. Y.—Clifton Park Telephone Company. $5,000. 
Incorporators: Erastus R. Forte, Jobn R. McElroy and Robert 
Jump. 

GREEN BAY, WIS.—The Wisconsin Telephone Company is 
said to be planning extensive improvements to its Green Bay 
system. 

OXFORD, MISS.—J. W. Clark and F. L. Toale, of Hamilton, 
Mo., have purchased the Oxford Telephone Company from W. H. 
Harvey. 

CHICKASHA, I. T.—The new telephone system inaugurated by 
the Topeka & El Reno Telephone Company has been put into 
service. 


DENISON, TEX.—The Southwestern Telegraph and Telephone 
Company is making extensive improvements to its system in Gray- 
son County. 


LANSING, MICH.—Arrangements have been made to con 
the Citizens’ Telephone Company with the Cooperative Telephone 
Company, of Detroit. 


CONCORD, N. H.—The Citizens’ Telephone Company, of 
Laconia, has notified the Secretary of State of an increase in its 
capital stock to $160,000. 


COOPERSTOWN, N. Y.—Cooperstown, Cherry Valley & Sharon 
Springs Telegraph Company. $5,000. Incorporators: F. C. Ward, 
M. D. Eckler and Frederick E. Hopkins. 


ALBANY, N. Y.—Colonie Electric Company. $10,000. 
porators: Henry M. Sage, Menand, N. Y.; John H. Jackson, Menand, 
N. Y., and Charles W. Little, Albany, N. Y. 


INDIANAPOLIS, IND.—The Big Raccoon Telephone Company, 
which will operate a telephone system in Vigo and Parke counties, 
has been incorporated with a capital of $4,000. 


WORTHINGTON, IND.—The Lyons Cooperative Telephone 
Company held a meeting and elected the following officers: J. 
Davidson, Dr. B. F. Chambers and S. N. Yeoman. 


DONORA, PA.—The Citizens’ Electric Light and Manufacturing 
Company. $20,000. Directors: R. L. Biddle, G. W. Alen. W. 
Altman, W. Kirkwood and F. C. Welgus, of Donora. 


JANESVILLE, WIS.—A new telephone exchange will 
in by the Western Telephone and Construction Company 
Kenosha Citizens’ Telegraph and Telephone Company. 


ANSONIA, CT.—The Southern New England Teleph 
pany has arranged to make many improvements to its 8 
the vicinity of Ansonia during the late summer and fall. 


WARSAW, N. Y.—The Bell Telephone Company is 
additional toll lines connecting Warsaw with Wyoming, 
Attica, and will also make improvements in its local system.: — 


LEWISTON, ME—The East Bethel Local Telegraph and Tel 
phone Company has been organized at Bethel for the purpose of 
carrying on a telegraph and telephone business. The cap 
company is $5,000, and the officers are Z. W. Bartlett and D. W. 
Colby. fo. he 
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ELECTRICAL SECURITIES. 


That there is more inherent strength in many financial insti- 
tutions than is generally supposed, was proven last week during 
as sickly a condition of affairs as one might conjure up. With a 
demoralizing shrinkage in values and several suspensions the 
total range of Stock Exchange failures only runs up to six. In 
addition to this, notwithstanding almost a year of depressing 
values, the July failure returns are encouraging, showing fewer 
commercial embarrassments and a smaller aggregate of liabilities 
than in June, and fewer failures than in the same month a year 
ago. Possibly there may be further disasters during the week, 
but notwithstanding rumors to this effect and undoubted pessimism 
in some quarters, there is an evidence of solidity and a faith in 
the ultimate reversal of the present depression that will be a splen- 
did start from which to launch an upward boom as soon as a 
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Chicago: Closing 
Chicago Telephone..................0.00- 120 
Chicago Edison Light................... 142 
Metropolitan Elevated preferred.......... 53 
- National Carbon common................ 22 
National Carbon preferred.............. 914% 
Union Traction common................ 34 
Union Traction preferred................ 30 


Chicago Telephone fell off 5 points, Chicago Edison losing 
6 points, Metropolitan Elevated lost only 1 point, National Carbon 
common holding strongly at 22, while National Carbon preferred 
gained 114 points. Union Traction common lost 1%, points, Union 
Traction preferred holding firm at 30. 


NEW INCORPORATIONS. 


-favorable opportunity renders this possible. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 8, 


New York: Closing. 
Brooklyn Rapid Transit................. 39 
Consolidated GAS......... cc eee ee ce eee 168 
General Electric. ........... 0. ccc ccc eee 150 
Kings County Electric.................. . 155 
Manhattan Elevated....... Ce irae a .. 129 
Metropolitan Street Railway.......... ee 108% 
New York & New Jersey Telephone...... 161 


Westinghouse Manufacturing. Company... 160 


All of the electrical securities suffered declines on the New 
York Stock Exchange. A raid on Consolidated Gas brought this 


down 19 points. 


Boston: i i Closing. 
American Telephone and Telegraph..... 131% 
Edison Electric Tluminating............ 225 
Massachusetts Electric...........-....06- 82 
New England Telephone................. 120 — 


Western Telephone & Telegraph preferred 82 


The Boston market was very dull, and, as is generally the case 


with downward prices, but little change was manifested. 

Gross earnings of the Boston Elevated for July increased 
$120,000 over July last year, the largest increase in any one month 
since the present management has been in charge of the road. — 


Philadelphia: ot re ae Closing: 
Electric Company of America........... 74 

Electric Storage Battery common......... 60 

; Electric Storage Battery preferred....... 6U 
Philadelphia Eloctric............00 0. eee 514 

Union: Tractione :.434c4c6See ease’ ae wd 43 

United Gas Improvement................ 83 


The Wall Street Journal credits a broker with large interests 
in the Bell Telephone, of Philadelphia, with saying: “The recent 
appointment of U. N. Bethel, now president and general manager 
of the Chesapeake & Potomac Telephone Company and vice-presi- 
dent and general manager of the New York Telephone Company. 
to the additional office of president and general manager of the 
Bell Telephone Company, of Philadelphia, is an important step 
in the unification policy of the American Telephone & Telegraph 
Company. The executive management of the Philadelphia com- 
pany in reality is not changed, James E. Mitchell, as chairman of 
the board of directors, remaining the ranking officer. The Ameri- 
can company, by this appointment, however, unifies the operating 
departments of its system in New York, Philadelphia, Baltimore 
and Washington. Notwithstanding the large increase in the busi- 
ness of the Bell Telephone Company, of Philadelphia, I under- 
stand that no increase in the dividend rate is in contemplation. 
None of the other thirty-five subsidiary companies of the Ameri- 
can Telephone and Telegraph Company, according to my informa- 
tion, pays a higher dividend rate, and many of them pay con- 
siderably less. The methods of the management are excellent in 
many respects, but they are open to criticism, I think, in represent- 
ing to stockholders of the company as scantily as they do the im- 
portant figures of each year’s business. The annual report should 


be much fuller, I think, in this respect.” 


MICAVILLE, N. C.—Estahoe Electric Company. $125,000. 

DES MOINES, IOWA—The Otley Telephone Company. $5,000. 

GALVESTON, TEX.—The Modern Telephone Company. $300,- 
000. 


SCHOOLCRAFT, MICH.—The Citizens’ Telephone Company. 


$5,000. 

ZEBULON, GA.—Neal Power and Manufacturing Company. 
$500,000. 

READING, PA.—tTrexlertown & Alburtis Street Railway Com- 
pany. $18,000. 


PINE HILL, N. Y.—The Slide Mountain & Pine Hill Telephone 
Company. $500. 

HOMBSTEAD, NEB.—Monroe Independent Telephone Com- 
pany. Increased to $10,000. 


GRAFTON, W. VA.—Taylor County Electric Street Railway 
and Supply Company. $500,000. 


ITHACA, N. Y.—The Ithaca Electric Light and Power Com- 
pany. Reduced from $500,000 to $300,000. . 

AUSTIN, TEX.—Western Telephone Company. $15,000. Incor- 
porators: C. L. Alderman, R. H. Kemp and P. Pettit. 

MADISON, WIS.—Borre Mills Telephone Company. $30,000. 
Incorporators: G. D. Sprain, W. C. Miller and others. 


BEASON, ILL.—The Beason Telephone Company. $2,500. In- 
corporators: J. T. Gelsthrop, J. E. Bumcrots, G. A. Curry. 


GLIDDEN, IOWA—The Glidden Telephone Company. $2,500. 
Incorporators: J. K. McNaught, C. A. Noble and 8. T. Waldron. 


BROCKPORT, N. Y.—Brockport Telephone Company. $10,000. 
Incorporators: F. A. Winne, James Brennan and Thomas H. Dob- 
son. 


DENVER, COL.—Trinidad Electric Railroad Company. $300,- 
000. Incorporators: F. P. Read, N. M. Read, P. M. Harlan, G. T. 


Turner. 


ELY, MO.—Union Valley Telephone Company. $3,000. Incor- 
porators: Will Ihrig, Charles W. Schukmaus, Sidney Corder and 


others. 


RIVER FALLS, WIS.—The St. Croix Valley Telephone Com- 
pany. $1,200. Incorporators: J. L. Chapman, J. A. Chimock and 


J. Bailey. 


FRANKFORT, KY.—The Independence Telephone Company. 
$5,000. Incorporators: J. M. Chambers, W. T. Loomis, C. M. Petty 


and J. L. Vest. 


LITTLE ROCK, ARK.—Lawrence County Telephone Company. 
$3,000. Incorporators: F. W. Tucker, W. De Arman, E. J. Mason 


and C. H. Martin. 


LITTLE ROCK, ARK.—The Western Grove Telephone Com- 
pany. $25,000. Incorporators: H. R. Magness, J. H. Floyd, C. L. 


Jones and S. R. Crain. 
FRANKFORT, KY.—Northern Kentucky Telephone and Tele- 
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graph Company. $100,000. 
rett and S. P. Kisson. 


AUSTIN, TEX.—Lone Star Telegraph Company. $20,000. In- 
corporators: Harry Huey, J. H. Thrasher, John Camp, C. H. Bay- 
less and Eugene Lamore. 


BRIDGEWATER, VA.—North River Electric Company. $10,000. 
Incorporators: G. Richard Berlin, E. L. Berlin, J. J. Shaver, J. A. 
Riddel and Edward C. Martz. 


Incorporators: F. L. Ludlow, M. Dur- 


MADISON, WIS.—Menomonee & Marinette Light and Traction 
Company. $560,000. Incorporators: Augustus Spies, Samuel M. 
Stephenson, John Henes and Gustavus Blesh. 


ALBANY, N. Y.—New Paltz, Highland & Poughkeepsie Trac- 
tion Company. $100,000. Directors: J. A. Duffy and T. G. Huids, 
Jersey City; G. H. Patterson, Jr., New York city. : 


LANCASTER, OHIO—The Lancaster, Logan & Nelsonville 
Traction Company. $10,000. Incorporators: A. Magoon, W. Jones, 
D. A. Rannells, F. M. McKay and F. E. Pierpont. 


ALMA, MICH.—Gratiot County Telephone and Messenger Com- 
pany. $15,000. Directors: T. W. Whitney, H. Randolph, of St. 
Louis; W. A. Leet, Ray Maloney, of Ithaca; A. E. Mulholland, 
Bert Hayes and George Sharrar, of Alma. 


INDUSTRIAL ITEMS. 


THE WALLACE BARNES COMPANY, Bristol, Ct, manu- 
facturer of small springs of every description and dealer in wire 
and cold rolled steel, has an elaborate catalogue in preparation. 
This will be mailed upon issue to any one who may be interested. 


EUGENE MUNSELL & COMPANY, New York city, is carrying 
a large stock of high-grade mica. The Munsell company has 
options on the best mica producers in the world, and the firm’s 
long experience in this line gives it facilities for quoting on any 
quantities and in any size. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, is enthu- 
siastic over the increasing sales of A B lamps. The company states 
that in the series alternating arc light system, which is becoming 
so popular, regulators are furnished in twenty-five, thirty-five and 
fifty-light capacities. 


THE ELECTRIC FLASH LIGHT COMPANY, Denver, Col., 
manufacturer of incandescent lamps, has placed on the market 
a flasher that operates without a motor or commutator. A special 
form of lamp and socket is used and the flashing is done auto- 
matically. Circulars will be mailed by the company on request. 


THE SWEDISH-AMERICAN TELEPHONE COMPANY, Chi- 
cago, Ill, is sending to friends and patrons a unique souvenir in 
the form of a watch charm receiver. The original supply of these 
has almost been exhausted owing to the great demand made for 
them. It is stated, however, that there are a few left, and these 
will be sent on request. 


THH THOMAS E. CLARK WIRELESS TELEGRAPH AND 
TELEPHONE COMPANY, Detroit, Mich., announces that its appa- 
ratus has been installed in the big store of J. L. Hudson, one of 
the prominent merchants of Detroit. Messages are being sent con- 
stantly between two stations for the benefit of customers who are 
attracted by the novel exhibition. 


THE H. W. JOHNS-MANVILLE COMPANY, New York city, has 
issued a novel folder descriptive of the “Electrotnerm,” the elec- 
trical substitute for the hot water bag. The “Electrotherm” is com- 
posed of wires, insulated and protected by asbestos, woven into 
a light and flexible sheet or pad, which when attached to the ordi- 
nary incandescent lamp socket offers sufficient resistance to the 
current to produce a constant and uniform degree of heat. 


THE CORRESPONDENCE INSTITUTE OF AMERICA, Scran- 
ton, Pa., has issued an illustrative pamphlet describing the course 
in electricity as taught in that institution. Instruction is entirely 
by mail, and covers all branches of theoretical and applied elec- 
tricity and the subjects necessary as @ preparation to take up this 


Vol. 483—No. 7 


course. The editor-in-chief of this course is Professor George F. 
Sever, of Columbia University, New York, and the chief instructor 
is Mr. J. Arthur Morgan. 


THE WARREN ELECTRIC MANUFACTURING COMPANY, 
Sandusky, Ohio, is well known for its inductor type of alternating. 
current generator. The company has a reputation also for its ad- 
vertising literature. A recent bulletin shows some good views of 
the Warren alternator in several stages of assembly. A graphic il- 
lustration is given of the growth of the company since 1894. The 
analysis shows a remarkable progression, with the possibility of 
carrying the year line for 1903 beyond the limits of the margin 
on the bulletin. 


H. S. BURROUGHS, New York city, electrical and mechanical 
engineer, in addition to preparing specifications and reports on light- 
ing and power plants, mill and factory equipments, railway and 
transmission plants, is representing as sales agent several well- 
known specialties. Among these are Columbia Electric and Manu- 
facturing Company, enclosed series and multiple arc lamps; Mans- 
field Engineering Company, high-speed engines and electric cranes; 
Mutual Electric and Machine Company, knife switches, panel- 
boards and switchboards. 


MESSRS. F. BERG & COMPANY’S new hat factory at Orange, 
N. J., will be run entirely by electricity, an isolated plant now 
being installed for this purpose. A recent contract with the West- 
inghouse Electric and Manufacturing Company, Pittsburg, Pa,, 
calls for twenty-seven alternating-current, two-phase motors, 
twenty of which will be belted to shafting to run the machinery 
used in the process of making hats; the remaining seven are each 
to be provided with an extended shaft eight inches long and will 
be direct-connected to blowers used for collecting the fine felt 
used in the process of manufacture. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Chicago, 11l., and Rochester, N. Y., is installing 
a 200-capacity, generator call, visual signal switchboard at Hart, 
Mich., for the Oceana Telephone Company. The Stromberg-Carl- 
son company is also installing intercommunicating systems in Chi- 
cago, Ill., for the Brunswick-Balke-Cullender Company, the Library 
Bureau, and Brown & Sharpe. A generator call, visual signal 
switchboard, 140 lines, is being installed for the Citizens’ Tele 
phone Company, of Grand Rapids, at Fremont, Mich. The com- 
pany has recently sold a 300-capacity switchboard together with 
telephones and a complete equipment to the Rushville Telephone 
Company, of Rushville, Il. 


A. D. GRANGER COMPANY, agent, 95 Liberty street, New 
York city, is distributing several fine catalogues descriptive of steel 
tanks, safety water-tube boilers and Skinner engines respectively. 
The catalogue describing steel tanks contains illustrations and speci- 
fications on circular black steel tanks for gas, air and water, for use 
as blow-off, receiving, drip, pressure or hot water tanks. The cata- 
logue descriptive of water-tube boilers contains illustrations and 
specifications on “Star” safety water-tube boilers for power, steam 
heating and hot-water heating. The engine catalogue is very hand- 
somely made up. This contains a number of splendid half-tone re 
productions of Skinner engine with automatic systems of lubrica- 
tion, built by the Skinner Engine Company, Erie, Pa. Any or all 
of these catalogues will be sent on application. 


THE PETERBOROUGH HYDRAULIC POWER COMPANY, of 
which Senator George A. Cox is president, is building a new power 
plant on the Otonabee River in the town of Peterborough, Ontario. 
Canada, which will be equipped with the following apparatus re 
cently purchased from the Westinghouse Electric and Manufactur- 
ing Company: A 1,500-kilowatt, 2,240-volt generator, having 7,200 
alternations and running at 150 revolutions per minute, to be di- 
rect-connected to water-wheels; also two 125-volt, direct-current, di- 
rect-coupled to exciters of seventy-five kilowatts capacity each, to- 
gether with switchboard consisting of a large generator panel and 
two exciter panels. The power-house, when completed, will be an 
unusually fine one and is to furnish power to the Peterborough mill 
of the American Cereal Company, owned by the Quaker Oats Com- 
pany; power will be supplied to several other manufacturing plants 
in the town, and also to the Peterborough Light and Power Com- 
pany, which does the electric lighting and small power business in 
Peterborough. 
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issue. 
IMPORTANT PROPERTIES OF N-RAYS. 
One of the important properties of N- 
rays, the new radiation discovered re- 
cently by Blondlot, is that they can be 
reflected and refracted while they have 
penetrative powers similar to Roentgen 
They do not, however, affect a 


rays. 


, photographic plate and are, of course, in- 


visible. But when a screen has been de- 
vised which will render them visible it 


will then be possible to obtain perspective . 


images of hidden bodies, such as a dis- 
eased bone, and this will give these rays 
as great an advantage over the X-rays as 
the photograph has over the old black- 
and-white silhouette. 


N-Rays May Aid in Illumination. 


Another fact connected with N-rays 


_has been discovered by Blondlot and since 


confirmed by Reubens, which may prove 
to be of great importance in another field 


“of application. This is the fact that these 
_ rays enhance the luminosity of a glowing 


solid or gas without increasing its tem- 


perature. The explanation of this effect 


has not yet been offered, but any means 
which will enable us to increase the lumin- 
osity of a body without increasing its 
temperature promises to be of great im- 
portance in solving the problem of an 


eficient light. 


MATTER AND ELECTRICITY. 
We are used to hearing enthusiasts 


expatiate upon the wonders of elec- 
tricity, what great things it has done; 
what greater wonders it will yet do; 
what revolutionary forces have been 
set to work as the result of a patient 
study of apparently an uncommon phy- 
sical phenomenon. After working his 
readers up to a state of almost reverential 
respect for the physicist and his brother, 
the engineer, the author not unfrequently 
gives way to the temptation to add to 
the bewilderment of his readers by say- 
ing “And yet no one knows what elec- 
tricity is.” 

Knowledge of Electricity Comparatively Fall. 

This is, of course, true enough, but 
there are other branches of physical 
science in which we are more ignorant 
than in that called “electricity.” Doubt- 
less most of us are under the impression 
that we know something about the ma- 
terials surrounding us and with which we 
come into such constant and intimate 
contact. It will, therefore, come as a 
surprise to many to read the statement 
made by Sir Oliver Lodge during a re- 
cent address entitled “Modern Views on 
Matter’ bearing on this subject. Sir 
Oliver said: “It is possible, but to me 
very unlikely, that the electron, as we 
know it, contains a material nucleus in 
addition to its charge, so in that case 


-it need not be so concentrated because 


a portion of its mass would be other- 
wise accounted for. I say ‘accounted 
for, but it would be equally true to 
say unaccounted for. 
is explicable electrically is to a con- 
siderable extent understood, but the 


2+] 


The mass which -/ 


mass which is merely material (what- 
ever that may mean) is not understood 
at all. We know more about electricity 
than about matter; and the way in whien 
electrical inertia is accounted for electro- 
magnetically and localized in the ether 
immediately surrounding the nucleus of 
charge is comparatively clear and dis- 
tinct.” In other words, we know more 
about the laws which govern this invisi- 
ble agent than we do about the most com- 


monplace matter. 


Possible Relation Between Electricity and Matter. 


This statement is, of course, strictly 
true. It needs only to be made to be 
acquiesced in. We are, or rather we think 
we are, so familiar with things which we 


.can see and handle that they seem com- 


monplace, but to be able to control an 
invisible agent seems most wonderful. It 
is possible that before many years we will 
discover that we really know more about 
matter than we now think we do; at least 
this will be the case if the suggestions 
made by Sir Oliver Lodge should be sus- 
tained by later discoveries. He has thrown 
himself enthusiastically into the study of 
the new theories of electricity, and as a 
result of these studies he has been led 
to certain ideas which are not entirely 
assented to by his brother physicists. But 
it should be remembered that Sir Oliver 
Lodge is ever most careful to distinguish 
between theories which seem to be well 
supported by facts and mere hypothesis 
thrown out to stimulate research and dis- 
cussion. Sir Oliver’s idea is that an 
atom of matter is made of a staple group 
of electrons, and electrons themselves are 
merely electrical charges. He thinks that 
all the properties of matter can be ac- 
counted for in this way and are merely 
the result of electrical forces. Should 
this be true we may then begin to feel 
that we know something about matter, 
for an atom of matter may be nothing 
more than a crystal of electricity. _ 
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PARIS TUNNEL DISASTER. 

In the news columns of this issue will 
be found details of the terrible disaster 
in the Paris subway in which a large num- 
ber of lives were lost. It is well nigh im- 
possible to locate the blame for this ca- 
lamity or to give a precise explanation of 
the cause of the fire. Tunnel disasters 
have always been looked upon with par- 
ticular dread, and an accident occurring 
in a tunnel where train service is frequent 
and speeds fairly high and where the pas- 
sengers are plunged suddenly into total 
darkness by the simultaneous extinguish- 
ing of all the train and tunnel lights is 
likely to cause a panic among the coolest 
Add to this condition the blunder 
which enables another train to plunge into 


heads. 


the crowd of passengers seeking to escape 
from the burning train and suffocating 
smoke by grouping their way along a dark 
tunnel, and it is hard to conceive of a 
more terrifying situation. 

What Is the Possibility of an Accident Here? 

The immediate effect of this lamentable 
accident has been to raise the question of 
the possibility of a similar occurrence 
taking place in one of the subways which 
are now being constructed or to be con- 
structed in a number of our larger cities. 
There is, of course, always present the 
danger of collision whether above the 
ground or underground, but with the im- 
proved appliances for safeguarding trains 
this danger is becoming less and less. 


Fire Protection. 

To protect against fires the train should 
be as nearly fireproof as it is possible to 
make it. This danger exists on all lighted 
trains to a more or less extent, but it 
has been very greatly reduced by the in- 
troduction of electric lights. The cars 
which will be used by the Interborough 
Transit Company on the New York sub- 
way will be protected by metal and asbestos, 
and the combustible material reduced to a 
minimum, and means are provided for 
shutting off the current in case of an acci- 
dent. When the power is shut off there 
will be nothing to cause a fire. All these 
questions have been under discussion by 
the officials of the Interborough Transit 
Company for several years, and all possi- 
ble safeguards have received careful atten- 
tion. | 
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Greatest Danger in Panics. 

There is one other point which should 
be remembered in this connection. Al- 
though the Paris accident happened to 
electrically operated trains, it does not 
follow that the blame should be laid to 
this kind of motor power. The condi- 
tions were such that it was almost im- 
possible to determine just what hap- 
pened, but the disaster emphasizes the 
need already recognized by those responsi- 
ble for the New York subwav of taking 
every precaution possible to avoid any 
such occurrence here. In an accident of 
this kind the greatest danger lies in a 
panic among the passengers and that 
many of the train officials escaped from 
the Paris wreck seems to indicate that 
more of the passengers might have es- 
caped had they kept cool. In electrically 
operated trains there may be flashes of 
light and perhaps an occasional blow- 
ing of a fuse with something of a report 
and perhaps some smoke, but this must 
be expected and does not indicate danger. 
A fuse is nothing more than an electrical 
safety valve and no one is frightened 
when a locomotive blows off steam. 


Public Should Have Confidence. 

It is our belief that whatever can be 
done to promote the safety and comfort 
of passengers on the New York subways 
will be done. This is the largest electrical 
development that has ever been under- 
taken, and not only would it be bad policy 
to slight the least detail, but the character 
of the men in authority and the recog- 
nized ability of their engineers should 
inspire public confidence. 


EXPIRATION OF THE BRITISH PATENT 
ON THE PARSONS STEAM 
TURBINE. 


In 1884 the British patent was granted 
to the Hon. C. A. Parsons on a new type 
of prime mover now known as the steam 
turbine. Due to the importance of this 
invention and the difficulties met in 
bringing it to a satisfactory commercial 
standing, the patent was extended five 
years and this extension has now expired, 
throwing open this field of work to the 
public. 

It is interesting to note at this time 
the opinion of Lord Kelvin, who has de- 


Vol. 43—No. 8 


scribed the invention of the steam turbine 
as the greatest advance made in steam 
engineering practice since the time of 
James Watt. 
also true of Parsons, that he was thor- 


As was true of Watt was 


oughly equipped with theoretical knowl- 
edge and was an expert mechanic. In de- 
veloping the turbine, there was thus com- 
bined, theoretical knowledge, mechanical 
skill and capital. The result has been a 
machine which bids fair to become most 
important, but it can hardly be said 
that the inventor, even with the extension 
of his patent, has received the full reward 
of his labors. 


RADIUM FOR TREATING CONSUMPTION. 

In a recent issue of the British Medic- 
al Journal Mr. Frederick Soddy suggests 
the use of radioactive materials to treat 
consumptives. It has been demonstrated 
by Crookes and others that the radiation 
from radium is a powerful germicide and 
it has been shown by Rutherford and 
Soddy that this material gives off a gas 
which is itself radioactive. Thus to treat 
a consumptive patient it will only be nec- 
essary to cause him to inhale this emana- 
tion in order to reach at once the diseased 
tissues. Thorium may also be used for 
this purpose and although it is less 
powerful than radium, its emanation 18 
given off much more napidly. These 
emanations tend also to excite a second- 
ary radioactivity of the surface with which 
they come in contact, which will prolong 
the germicidal action. It is possible that 
these important discoveries in the sciences 
of physics and chemistry may have as 


great importance in that of medicine. 


Thus to quote Mr. Soddy in the above 
communication: “The immunity of these 
processes from external interference, the 
simple nature of the treatment proposed, 
the infinitesimal quality of the active 
agents employed, the manner in which 
the emanations may be inhaled to do 
their work at the very seat of the disease, 
leaving behind in their place the second- 
ary activity to continue to work in a gen- 
tle manner after they have been exhaled, 
make out a strong case why the attention 
of medical men should be directed to 
these new weapons which physics and 
chemistry have placed at their disposal.” 
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SWITCHING TRANSMISSION CIRCUITS. 
BY ALTON D. ADAMS. 


Electrical transmission has worked a 
revolution in the art of switching. As 
long as the distances to be covered by dis- 
tribution lines required pressures of only 
a few hundred volts the switch contacts 
for generators and feeders could well be 
exposed in a row on the surface of vertical 
marble slabs and separated from each 
other by distances of only a few inches. 
These switches were capable of manual 
operation even at times of heavy overload 
without danger of personal injury to the 
operator or of destructive arcing between 
the parts of a single switch or from one 
switch to another near-by. On the back 
of these marble slabs one or more sets of 
bare bus-bars could be located without 
much probability that an accidental con- 
tact between them would start an are 
capable of destroying the entire switch- 
board structure and shutting down the 
station. 

The rise of electric pressures to thou- 
sands and tens of thousands of volts ia 
distribution and transmission systems has 
vastly increased the difficulty of safe and 
effective contro] with open air switches. 
The higher the voltage of the circuit to b> 
opened under load the greater must 
be the distance between the contact 
parts of each switch, and also between ad- 
jacent switches. Such switches must also 
be further removed from the operators as 
the voltages of their circuits go up, as a 
person can not safely stand very close to 
an electric arc of several feet or even 
yards in length. In the West where long 
transmissions are most common long 
break stick switches have been much used 
with high voltages. These switches depend 
on the length of the break to open the 
circuit and on the length of the stick 
that moves the switch jaw or plug to en- 
sure the safety of the operator. Where 
switches of this sort are used it is highly 
important to have ample distances be- 
tween the contact points of each switeh 
and also between the several switches. On 
circuits of not more than 10,000 volte an 
are as much as a yard long will in some 
cases follow the opening switch blade and 
hold on for several seconds. On the 
33,000-volt transmission system at Los 
Angeles a peculiar form of switch is used 
which makes a break between a pair of 
curved wire horns that are ten inches 
apart at their nearest points. When the 
contact between these horns is broken the 
arc travels up between portions of the 
horns that curve apart and is thus finally 
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ruptured. Besides the very large space 
required for open switches on circuits of 
5,000 to 10,000 volts or more, there is the 
further objection that the arcs developed 
by opening such switches under heavy 
loads rapidly destroy the contact parts and 
produce large quantities of metallic vapor 
that is objectionable in a central station. 
In some experiments performed at Kala- 
mazoo (A. I. E. E., Vol. xviii, p. 407) 
with open air switches the voltages ranged 
from 25,000 to 40,000. The loads on cir- 
cuits broken by the switches were highly 
inductive and amounted from 1,200 to 
1,300 kilovolt-amperes. At 25,000 volts 
the arc produced by the open air switch 
held on for several seconds. At 40,009 
volts the arc following the opening of this 
switch was over thirty feet long, and be- 
ing out of doors near the pole line the 
arc struck the line wires and short-cir- 
cuited the system. It has been shown 
that the oscillations of voltage oc- 
when a circuit under heavy 
load is opened by an open air 
switch may be very dangerous to 
insulation (A. I. E. E., Vol. xviii, p. 383). 
In the Kalamazoo test the oscillations of 
this sort were reported to have reached 
two or three times the normal voltage of 
the system when the open air switch was 
used. 

Facts of the nature just outlined have 
led to the development of oil switches. 
The general characteristic of oil switches 
is that the contact parts are immersed in 
and the break between these contacts 
takes place under oil. Two distinct types 
of the oil switch are made, one having all 
of its contact parts in the same bath of 
oil and the other having a separate oil 
bath for each contact. Compared with 
those of the open air type, oil switches ef- 
fect a great saving of space, develop no 
exposed arcs or metallic vapors, cause lit- 
tle if any oscillation or rise of voltage in 
an alternating circuit and can be de- 
pended on to open circuits of any voltage 
and capacity now in use. In the tests 
above mentioned at Kalamazoo a three- 
phase oil switch making two breaks in 
each phase and with all the six contacts 
in a single oil bath was used to open cir- 
cuits of 25,000 volts and 1,200 to 1,300 
kilovolt-arcs with satisfactory results. At 
40,000 volts, however, this type of switch 
spat fire and emitted smoke, indicating 
that it was working near its ultimate ca- 
pacity. A three-phase switch with each 
of its six contacts in a separate cylindri- 
cal oil chamber was used to open the 
40,000-volt 1,300  kilovolt-arc circuit 
at Kalamazoo with perfect success even 
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under conditions of short-circuit and with- 
out the appearance of fire o> smoke at 
the switch. The three-phase switch used 
in the tests at Kalamazoo and having each 
of its contacts in a separate oil chamber 
was similar in construction to the switches 
used in the Metropolitan and Manhattan 
railway stations in New York city. In 
each of these switches the two leads of 
each phase terminate in two upright brass 
cylinders. These cylinders have fibre lin- 
ings to prevent side jumping of the arcs 
when the switch is opened, and each cyl- 
inder is filled with oil. Into the two 
brass cylinders of each phase dips a 
()-shaped contact piece through insulat- 
ing bushings, and the ends of this con- 
tact piece fit into terminals at the bottom 
of the oil pots. A wooden rod joins the 
centre or upper part of the f) contact. 
piece, and the three rods of a three-phase 
switch pass up through the switch com- 
partment to the operating mechanism 
outside. The six brass cylinders and 
their three (f contact pieces are usually 
mounted in a switch cell built entirely 
of brickwork and stone slabs. For a three- 
phase switch the brick and stone cell has 
three entirely separate compartments and 
each compartment contains the two brass 
cylinders that form the terminals of a 
single phase. On top of and outside the 
cell the mechanism for moving the wooden 
switch rods is mounted. In the Metro- 
politan station, where the voltage is 6,000, 
the vertical movement of the ()-shaped 
contact piece with its rod is twelve 
inches. At the Manhattan station, 
where the operating voltage is 12,000, the 
vertical movement of the f contacts in 
opening a switch is seventeen inches. The 
total break in each phase in a switch at 
the Metropolitan station is thus twenty- 
four inches or four inches per 1,000 volts, 
and the total break per phase in switches 
at the Manhattan station is thirty-four 
inches or 2.66 inches per 1,000 volts total 
pressure. ` 

Oil switches are now very generally 
employed on alternating circuits that oper- 
ate at 2,000 volts or more for purposes 
of general distribution. On circuits of 
moderate voltage like that just named, 
and even much higher, it is common prac- 
tice to use oil switches that have only a 
single reservoir of oil each, the entire six 
contacts in the case of a three-phase 
switch being immersed in this single reser- 
voir. Such switches are usually operated 
directly by hand and are located on the 
backs of or close to the slate or marble 
boards on which the handles that actuate 
the switch mechanism are located. A 
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good example of this sort of work may be 
seen at the substation in Manchester, 
N. H., where energy from four water 
power stations is delivered over seven 
transmission lines and then distributed 
by an even larger number of local circuits 
at 2,000 volts three-phase. At the Gar- 
vins Falls station, one of the water power 
plants that delivers energy to the sub- 
station in Manchester, the generators 
operate at 12,000 volts three-phase and 
these generators connect directly with the 
bus-bars through  hand-operated oil 
switches located on the back of the marble 
switchboard. These last-named switches, 
like those at the Manchester substation, 
have all the contacts of each in a single 
reservoir of oil. 

With very high voltages, where only a 
few hundred kilowatts are concerned, 
and also with powers running into thou- 
sands of kilowatts at as low a pressure as 
2,000 volts, it is very desirable to re- 
move even oil switches from the switch- 
board and the vicinity of the bus-bars. 
Great powers as well as very high volt- 
ages not only increase the element of per- 
sonal danger to an attendant who must 
stand close to a switch while operating it, 
but also render the damage to other ap- 
paratus that may result from any failure 
of or short-circuit in a switch much more 
serious. | 

As soon as switches are removed to a 
distance from the operating board the 
necessity for some method of power con- 
trol becomes evident, since the operator 
at the switchboard should be able to make 
or break connections of any part of the 
apparatus quickly. The necessity for the 
removal of switches for very large powers 
to a distance from the operating boards 
and for the application of mechanical 
power to make and break connections was 
met before the development of oil 
switches. Thus at the first Niagara 
(A. I. E. E., Vol. xviii, p. 489) power- 
house, in 1893, the switches for the 3,750- 
kilowatt, 12,200-volt generators, though 
of the open air type, were located in a 
-special switch compartment erected in the 
generator room and over a cable subway 
at some distance from the operating board. 
These switches were actuated through 
compressed-air cylinders into which air 
was admitted by the movement of levers 
near the switchboard. Evidently a switch 
of this capacity—1,000 amperes per pole 
and 2,200 volts, two-phase—could not 
well be operated by hand power wherever 
located, because of the large effort re- 
quired. In the second generating station 
at Niagara Falls oil switches similar to 
those used at the Manhattan Elevated 
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Railway plant in New York, but two- 
phase, were employed. Each oil switch at 
Niagara Falls has a capacity of 5,000 
horse-power, like the previous open air 
switches, and is electrically actuated. 

In these electrically operated oil 
switches a small motor is located on top 
of the brick cell that contains the contact 
parts, and this motor releases and com- 
presses springs that open and close the 
switch. While it is not desirable to em- 
ploy open air switches to open circuits 
of several thousand or even hundreds 
of kilowatts at voltages of 2,000 or more, 
it is nevertheless possible to do so. This 
is shown by the experience at the first 
Niagara Falls station, where the 2,200- 
volt two-phase switches ‘are reported to 
have opened repeatedly currents of more 
than 600 amperes per phase without in- 
jurious sparking. The great rise of volt- 
age that was shown by the experiments at 
Kalamazoo to follow the opening of a 
simple open air switch was avoided at the 
first Niagara switches by a simple expe- 
dient. In these 5,000-horse-power open 
air switches a shunt of high resistance 
was so connected between each pair of 
contacts that the blades and jaws that 
carried the main body of the current never 
completely opened the circuit. When the 
main jaws of one of these switches were 
opened the shunt resistance continued in 
circuit until subsequently broken at auxil- 
lary terminals. That no excessive rise 
of voltage took place when one of these 
switches was open was shown by connecting 
two sharp terminals in parallel with the 
switch and by adjusting these terminals to 
a certain distance apart. Had the voltage 
risen on opening the switch above the pre- 
determincd amount there would have 
been an arc formed by a spark jumping 
the distance between the pointed termi- 
nals. 

Safety and reliability of operation at 
very high voltages, say of 5,000 or more, 
require that each element of the equip- 
ment be so isolated as well as insulated 
from every other element that the failure 
or even destruction of one element will 
not seriously endanger the others. With 
this end in view the cables from each 
generator to its switch should be laid in 
a conduit of brick or concrete that con- 
tains no other cables. The brick or stone 
compartment for each phase of each 
switch should be so substantial that the 
contacts of that phase may arc to destruc- 
tion without injury to the contacts of an- 
other phase. Bus-bars, like switches, 
should be removed from the operating 
switchboard, because an arc between them 
might destroy other apparatus thereon 


Vol. 43—No. 8 


and even the board itself. It is not 
enough to remove bus-bars from the 
switchboard where very high voltages are 
to be controlled, but each bar should be 
located in a separate brick compartment 
so that an arc can not be started by acci- 
dental contact between two or more of 
the bars. It is convenient to have the 
brick and stone compartments for bus- 
bars built horizontally one above the other. 
The top and bottom of each compart- 
ment may conveniently be formed of 
stone slabs with brick piers on one side 
and a continuous brick wall on the other 
to hold the stone slabs in position. Con- 
nections to the bus-bars should pasa 
through the continuous brick wall that 
forms what may be termed the back of the 
compartments. To close the openings be- 
tween the brick piers at the front of the 
compartments movable slabs of stone may 
be used. Feeders passing away from the 
bus-bars, like dynamo cables running to 
these bars, should not be grouped close to- 
gether in a single compartment but each 
cable or circuit should be laid in a sep- 
arate fireproof conduit to the point where 
it passes out of the station. 

The folly of grouping a large number 
of feeders that transmit great powers to- 
gether in a single conduit was well illus- 
trated by the accident that destroyed the 
cables that connected the first Wiagara 
Falls power station with the transformer 
house on January 29, 1903. On the even- 
ing of that day lightning short-circuited 
one of the cables in the short bridge that 
connects No. 1 station with the trans- 
former house, and all the cables in this 
bridge, supplying local consumers as well 
as railways and lighting in Buffalo, were 
destroyed. This bridge contained prob- 
ably more than thirty-six cables, as that 
number of new cables were put in position 
within twenty-four hours after the acc 
dent, and these cables covered with in- 
flammable insulation were huddled closely 
together. The result was not only the loss 
of the cables, but also of many times their 
value in the damage to power users. 
these cables had been located in separate 
fireproof conduits, it is highly probable 
that only the one directly affected by 
lightning would have been destroyed. 

The brick and stone compartments for 
bus-bars may be located in the basement 
underneath the switchboard, as at the 
Portsmouth station of the New Hamp- 
shire Traction Company, or at any other 
place in a station where they are suffi- 
ciently removed from the other appara- 
tus. In power-house No. 2 at Niagara 
Falls a cable subway beneath the floor 
level runs the entire length, parallel with 
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the row of generators (A. I. E. E., Vol. 
xlx, p- 587). In this subway, which is 
thirteen feet nine and three-quarter 
inches wide and ten feet six inches high, 
the two structures for bus-bar compart- 
ments are located. Each of these struc- 
tures measures about 6.6 feet high and 
1.8 feet wide, and contains four bus-bar 
compartments. In each compartment is 
a single bar, and the four bars form two 
sets for two-phase working. Above the 
bus-bar compartments and rising from 
the floor level are the oil switches. A 
space over the cable subway midway of its 
length and between the two groups of oil 
switches is occupied by the switchboard 
gallery which is raised to some elevation 
above the floor and carries eleven gener- 
ator, twenty-two feeder, two intercon- 
necting and one exciter panels. In power- 
house -No. 1 the bus-bars are located in a 
common space above the 5,000-horse- 
power open air switches already men- 
tioned and each bar has an insulation of 
vulcanized rubber covered with braid and 
outside of this a wrapping of twine. Of 
course, an insulation of this sort would 
amount to nothing if by any accident an 
arc were started between the bars. Where 
each bus-bar is located in a separate fire- 
proof compartment, as at Niagara power- 
house No. 2, the application of insulation 
directly to each bar is neither necessary 
nor desirable. Consequently the general 
practice where each bar has its own fire- 
proof compartment is to construct the 
bars of bare copper rods. 

With main switches for generators and 
feeders removed from the operating board 
and actuated by electric motors or mag- 
nets, the small switches at the board with 
which the operator is directly concerned 
must of course control these magnets or 
motors. The small switches at the operat- 
ing board are often called relay switches, 
and the current in the circuits opened 
and closed by these switches and used to 
operate the magnets or motors of the oil 
switches may be conveniently obtained 
from a storage battery or from one of the 
exciting dynamos if a battery is not to 
be had. 

Probably the best arrangement of the 
relay switches is in connection with 
dummy bus-bars on the face of the switch- 
board, so that the connections on the face 
of the board constitute at all times a dia- 
gram of the actual connections of the 
generator and feeder circuits. It is also 
desirable for quick and correct changes 
in the connections of the main apparatus 
that all the relay switches and instru- 
ments necessary for the control of any 
one generator or any one feeder be 
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brought together on a single panel of the 
switchboard. If this plan is followed the 
operator at any time will have before him 
on a single panel all of the switches and 
instruments involved in the connections 
then to be made, and the chance for mis- 
takes is thus reduced to a minimum. The 
plan just outlined was that adopted at 
the Niagara power plant No. 2, where a 
separate panel is provided for each of 
eleven generators and each of twenty-two 
feeders. On each of the eleven generator 
panels there are two selector relay switches, 
one generator relay switch and one relay 
generator field switch. On each of the 
twenty-two feeder panels there are two 
relay selector switches. The relay switches 
on the two interconnecting panels serve 
to make connections between the two 
groups of five and six generators, re- 
spectively, in power-house No. 2 and the 
ten generators of power-house No. 1. On 


each panel there are relay indicators to | 


show whether the oil switches that carry 
the main currents respond to the move- 
ments cf their relay switches. 

Where the electric generators operate 
at the maximum voltage of the system, as 
at Garvins Falls and in the power-house 
of the Manhattan Elevated Railway, there 
may he said to be only one general plan 
of connections possible. That is, the gen- 
erators must connect directly with the 
main bus-bars at the voltage of the sys- 
tem, and the feeders or transmission lines 
must also connect to these same bars. Of 
course there may be several sets of bus- 
bars for different circuits or classes of 
work, but this does not change the gen- 
eral plan of through connections from gen- 
erators to lines. So, too, the arrangement 
of switches is subject to variations, as by 
placing two switches in series with each 
other in each dynamo or feeder cable, or 
by connecting a group of feeders through 
their several switches to a particular eet 
of bus-bars and then supplying this set 
of bars from the generator bus-bars 
through a single switch. 

Where the voltage of transmission is 
obtained by the use of step-up trans- 
formers, the connections of these trans- 
formers may be such as to require nearly 
all switching to be done on either the 
high or low-tension circuits. The more 
general practice is to do all switching in 
the generator circuits and on the low-ten- 
sion side of transformers, except in the 
connection and disconnection of trans- 
formers and transmission lines with the 
high-tension bus-bars, when not in opera- 
tion. Where generators operate at the 
maximum voltage of the system only two 
main groups of switches are necessary, 
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one group connecting generators to bus- 
bars, and the other group connecting bus- 
bars to the transmission lines. As soon 
as step-up transformers are introduced 
the number of switch groups must be in- 
creased to four if the usual method of 
connection is followed, and there must 
be both a high voltage and a low voltage 
set of bus-bars. That is, one group of 
switches must connect generators with low- 
tension bus-bars, another group must con- 
nect low-tension bars with the primary 
coils of transformers, a third group joins 
the secondary coils of transformers with 
the high-tension bars, and the fourth 
group of switches joins the transmission 
lines to the high-tension bus-bars. As 
long as switches were not available to 
break circuits of large power at the volt- 
ages of transmission there seemed to be 
no escape from the four groups of switches 
just mentioned. These switches connect- 
ing the secondary coils of step-up trans- 
formers to the high-tension bus-bars and 
also the transmission lines to these same 
bars have often been of the simple open 
air type with short knife-blade construc- 
tion. These switches have been used to 
disconnect the secondary coils of trans- 
formers and also the transmission lines 
from the high-tension bus-bars when no 
current was flowing, and switches of the 
simple knife-blade construction with short 
hreaks could of course be used for Do 
uther purpose. With switches of this sort 
on the high-tension side of apparatus the 
practice is to do all switching of line cir- 
cuits on the low-tension side. 

It is possible, however, to avoid some 
of this complication and multiplication of 
switches if each generator with its trans- 
formers is treated for switching purposes 
as a unit and the switching for this unit 
is done on the secondary or high-voltage 
side of the step-up transformers. The 
adoption of this plan, of course, implies 
the use of switches that are competent 
to break the secondary circuit of any 
group of transformers under overload con- 
ditions and at the maximum voltage of 
the system, but oil switches as now made 
are competent to meet this requirement. 
When all switching of line circuits is 
confined to those of high voltage there is 
also the incidental advantage that heavy 
contact parts carrying very large currents 
are avoided in the operating switches. 
Where each generator is connected di- 
rectly to its own group of transformers 
the secondary coils of these transformers 
will pass through oil switches to high- 
tension bus-bars, and the use of low-ten- 
sion bus-bars may be avoided. From these 
high-tension bus-bars the transmission 
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lines will pass through oil switches, so 
that on this plan there are only two sets 
of main switches, namely, those connect- 
ing the secondary coils of transformers 
and the transmission lines to the high- 
tension bus-bars, that are concerned in 
the operation of the generating station. 
Each group of two or three transformers, 
according as two or three are used with 
each generator, should be connected to its 
generator through short break, open air 
knife switches for convenience in discon- 
necting and changing transformers that 
are not in operation, but these switches are 
not intended or required to open the cir- 
cuits of the generators and primary coils 
when in operation. 

A plan similar to that just outlined was 
followed at the station of the Independent 
Electric Light and Power Company, San 
Francisco, where each of the 550-volt gen- 
erators is ordinarily connected directly to 
the primary coils of two transformers that 
change the current from two-phaze to 
three-phase and then deliver it through 
oil switches to the high-tension bus-bars 
at 11,000 volts. To these bus-bars the 
11,000-volt feeders for five substations 
are connected through switches. At this 
station there is a set of 550-volt bus-bars 
to which any one of the generators may be 
connected, but to which no generator is 
connected in ordinary operation. The 
generators alone have switches connecting 
with these bars. When it is desirable to 
operate any particular generator on some 
pair of transformers other than its own, 
that generator is disconnected from its 
own transformers and connected to the 
550-volt bus-bars. The generator, whose 
transformers are to be operated by the 
generator before mentioned, next has its 
switch connected to the 550-volt bus-bars, 
while the brushes of the contact rings of 
the former gencrator are raised. As the 
leads from each generator to its two 
switches are permanently joined, the 
switching operations just named connect 
the transformers of one generator with 
the other generator that has its switch 
closed on the 550-volt bars. 

Where it is desired that a single reserve 
transformer may be readiiy substituted 


for any one of a number of transformers: 


in regular use, the connections to each oF 
these latter transformers may be provided 
with double-pole double-throw knife 
switches on both the primary and sec- 
ondary sides, so that when these switches 
are thrown one way at any transformer 
in regular use the reserve transformer 
will be connected in its place. The result 
of the experiments with oil switches at 
Kalamazoo is confirmed by the regular 
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use of such switches on the 40,000-volt 
transmission lines at the Colgate power- 


house in California. 
Cod 


Development of the World’s Steel 
Industry. 

The Deutsche Industrie Zeitung says 
that of all the countries producing steel 
in 1902 the United States led, with an 
output of 15,000,000 tons. These figures 
grow in importance when it 1s remem- 
bered that the world’s production in 1894 
was only 12,851,000 tons. Germany’s 
production in 1902 was 7,780,000 tons, 
one-half that of the United States; while 
England’s was only 5,000,000 tons, or 
one-third the production of the United 
States. The world’s total steel output for 
1902 was estimated at 35,000,000 tons. 
This would indicate a growth of 700 per 
cent in twenty-two years, or an increase 
from a little more than 4,000,000 tons 
in 1880 to 35,000,000 tons in 1902. The 
great increase is due to the introduction 
and improvement of the processes, 
notably the flame furnace. Pennsylvania 
leads all parts of the world in the use 
of this furnace, followed by Illinois, New 
England, Ohio, ete. 

The steel produced by the Bessemer 
process during the last fifteen years was 
used mostly for rails. In England more 
than half of the steel produced by the 
Bessemer process went into rails. In Ger- 
many and the United States the propor- 
tion is not so large. While the United 
States produced 9,306,471 tons of steel 
ingots in 1902, it turned out only 2,876,- 
293 tons of steel rails, or about thirty 
per cent of the steel-ingot production. In 
Germany the amount of Bessemer steel 
put into rails is proportionately smaller. 
Because of the resisting power of the 
steel, the wear and tear on the rails is 
far less; but the manifold uses to which 
the steel can be put has taken away some- 
what from the importance of steel-rail 
manufacture. The last twenty years has 
resulted in an age of steel. Three times 
as much steel is now produced as in 1894. 
The universal opinion seems to be that 
the production of steel is to go on in- 
creasing. If, during the next twenty years, 
the same rate of increase is maintained 
as marked the past, 1923 will see an ad- 
vance of from 20,000,000 to 25,000,000 
tons in the world’s total production. In 
this enormous increase the United States 
according to experts, is to play the im- 
portant part. At the very least, this 
opmion seems reasonable. The United 
States now uses in a year 30,000,000 tons 
of the very best iron ore. In twenty years 
this would mean a total of 600,000,000 


tons—possiblv the exhaustion of the 
sources of supply. 
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The American Street Railway 
Association. 


The twenty-second annual meeting of 
the American Street Railway Association 
will be held at the Grand Union Hotel, 
Saratoga Springs, N. Y., Wednesday, 
Thursday and Friday, September 2, 3 
and 4, 1903. 

Papers will be presented on the follow- 
ing subjects: 

“Electric Welded Joints.” 

“The Evils of Maintenance and Cham- 
perty in Personal Injury Cases.” 

“Train Orders and Train Signals on 
Interurban Roads.” 

“Freight and Express on Electric Rail- 
ways.” | 

“The Manufacture and Distribution of 
Alternating Currents for City Systems.” 
© “Comparative Merits of Single and 
Double-Truck Cars for City Service.” 

“The Right of Way.” 
= An extensive exhibit of street railway 
supplies will be made at the hotel head- 
quarters. 
= The annual banquet will be held on 
Friday evening, September 4, when the 
ofticers-elect will be installed. 

The headquarters of the association will 
be at the Grand Union Hotel. Other 
hotels are the United States, American- 
Adelphi, Congress Hall, Worden and Ken- 
sington. . 

Railroad rates will probably be as in 
former years. 

EIIE es eck 
Electric Tramway in Spain. 

Consular Agent A. E. Carleton, of Al- 
meria, calls attention to a concession to 
be granted for the building of an electric 
tramway between Mondariz and Porvino. 
A second section is to be constructed 
later. This will extend the line to Vigo. 
The entire length is to be twenty-three 
miles, almost equally divided between the 
two sections. The first is to be 10.9 
miles; the other, 12.5 miles. The electric 
power is to be obtained and transmitted 
from two waterfalls on the River Tea, be- 
tween Mondariz and Puenta Areas, and 
from a waterfall on the River Mino, about 
15.5 miles from the middle of the line. 
The force at the first falls is 268 horse- 
power at the axis of the turbines, and of 
the second 1,375 horse-power. As the 
road requires only 375 horse-power, the 
balance will be used by various industries 
in the enterprising town of Vigo. The 
consular agent also reports that another 
electric tramway is to be built at Linares. 
It would seem as if every mountain lan 
on earth is looking toward a time when 
its waste waters can be worked up into 
electrical force or power for industrial, 
transportation and all kinds of com- 
mercial purposes. | 
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The Recently Installed Saut-Mortier Electrical Power Transmission 


HE Jura is one of the industrial 
sections of France, and electrical 
power is utilized to a great extent 

in connection with the factory work at 
St. Claude. There is a transformer sub- 
station located at St. Claude, which is 
connected by a power transmission line 
with the hydroelectric station at Saut- 
Mortier. The water power is obtained 
from the River Ain, which rises in the 
Jura, flowing through that section as 
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Plant in France. 
Pe Frank C. Perkins. 


a reserve of about 20,000,000 cubic 
metres. The normal discharge is sixteen 
cubic metres per second, which gives a 
total of 3,000 horse-power with a fall 
of 18.4 metres and 2,500 horse-power with 
a fall of 13.4 metres. The water is con- 
ducted to the power-house through a 
canal 1,500 metres in length and enters 
the entrance canal at the power-house, 
which is forty-five metres in length, the 
weir being ten metres high. There are 
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operating at a speed of 250 revolutions, 
and a head of 18.4 metres. These tur- 
bines will develop 500 horse-power under 
a head of 13.4 metres. They are con- 
nected to the electrical generators through 
elastic insulating couplings of the Raf- 
ford type. The turbines are equipped 
with regulators of the system Piccard, 
which are said to be very close in the 
governing of the machines. 

The electrical generators are of the 


SAUT-MORTIER POWER PLanr, 700-HORSE-POWER TURBINE AND ALTERNATOR. 


well as the Ain, and emptying into the 
River Rhone. The ordinary flow avail- 
able from the River Ain is somewhat 
more than four cubic metres per second, 
while during high water it rises to about 
seven cubic metres per second. 

The accompanying illustrations show 
the exterior and interior of the power- 
house at Saut-Mortier, which was equip- 
ped with electrical generator and switch- 
boards by Maschinenfabrik Oerlikon. Ad- 
vantage is taken of the Lac de Chalain as 
a reservoir for the water, which provides 


three sluices, each one metre in height 
and 1.78 metres in width, connecting 
with the canal, which is 234 metres in 
length and eleven metres wide, with a 
fall of one to twenty-five. 
supply pipes are constructed of steel 
eight millimetres in thickness and 1,700 
millimetres in diameter. 

The power-house has a total length of 
34.8 metres, while it is 14.5 metres in 
width, and has a capacity for four units. 
The turbines are four in number, and each 
has a capacity of 700 horse-power when 


The double ° 


Oerlikon three-phase type, supplying a 
current of fifty amperes per phase, at a 
potential of 7,500 volts. The frequency 
is fifty periods per second, when the ma- 
chines are operating at 250 revolutions 
per minute. The diameter of the field 
magnet is 1,870 millimetres, the breadth 
being 920 millimetres. The two parts of 
the field coil are each wound with eighty- 
three turns of copper, bound 60 by 2 mil- 
limetres and the two coils are connected 
in series, making a total of 166 turns. 
The copper of the field magnet weighs 
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1,250 kilogrammes. The enclosing frame 
of the machine has twelve openings for 
ventilation, and has an exterior diame- 
ter of 309 millimetres and a total width 
of 900 millimetres, while the interior di- 
ameter is 2,540 millimetres. 

The outer diameter of the armature 
core 1s 2,540 millimetres, the rings being 
170 millimetres in width. The arma- 
ture is 250 millimetres in width, and 
each of the two halves has seventy-two 
slots, two per pole and phase in which 
the coils are placed, with mica insulation. 
Each coil consists of thirty-three turns 
of two diameters in parallel, each 3.2 
millimetres in diameter. The copper of 
the armature weighs 600 kilogrammes, 
while the total weight is 1,500 kilo- 
grammes. The normal working current 
is fifty amperes per phase and a power- 
factor of 0.8. 

The efficiency at normal load and cos. 
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$= ().8 Is 93.5 per cent. 
The exciting machines 
have a capacity of 3,600 
watts at a parallel of 300 
volts, and are of the four- 
pole shunt-wound type of 
drum winding. 

The switchboard gallery 
of the main power station 


a 


al Saut-Mortier is 6.7 
metres long and 1.25 
metres hich, Che Inner 
height below the vallery 
being 2.8 metres. The 
switehboard proper con- 
sists of a number of mar- 
ble panels 2.25 metres in 
height : the total length of 
the board being E:S metres. 
The switchboard frame- 
work, as well as that 
of the gallery, is of 
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steel and iron, the flooring being of 
cement. The rheostats, lightning arrest- 
ers, fuses and bus-bars are located in a 
room under the switchboard gallery, and 
the various ammeters, voltmeters and 
other measuring instruments, together 
with the controlling apparatus, are placed 
on the upper gallery. 

The high-tension power transmission 
lines from the power station at Saut- 
Mortier to the substation at St. Claude 
are twenty-six kilometres in length, Two 
transmission lines are installed, each con- 
sisting of three conductors, each having 
a diameter of eight millimetres. Another 
transmission line connects the power sta- 
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PowERr-HOUvsE. 
tion with the town of Montau, which 1s 


nine kilometres in length, and consists of 


three wires having cach a diameter of 
eight millimetres. To this line other 
branch lines are connected of four and 
six-millimetre conductors supplying cur- 
rent to Oyonnax, Belignat, Montreal and 
Marchon. The high-tension transmission 
line from the power-house to Arinthod 1s 
cicht kilometres in length, while those 
to Cernon and Morian are five kilometres 
and ten kilometres, respectively, each of 
the three conductors measures four milli- 
metres in diameter. 

The total length of the high-voltage 
power transmission lines is 105 kilo- 
metres and all of the receiving stations 
are connected with the power-house by 
telephone lines, the two wires of which 
are two millimetres in diameter. The 
total number of poles used was 3,940, 
measuring nine, ten and twelve metres 
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in length, the poles being placed from 
1.4 to two metres in the ground. 
On the transmission line to St. Claude 
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wires four millimetres in diameter. The 
commutators of these direct-current ma- 
chines have each 117 copper segments. 


SACT-MORTIER HYDROELECTRIC POWER STATION. 


there is a transformer located in the sta- 
tion at Jeurre, while in the substation at 
St. Claude there are four transformers 
cach of seventy kilowatts, and further 
on in the city there are five other trans- 
former installations. The accompanying 
illustration shows the St. Claude substa- 
tion which has a floor area of 186 square 
metres. It is equipped with a seven-ton 
crane for handling the various machines, 
making up the motor-generator sets. 
The three-phase motors driving the 
motor-generator groups are ten-pole 


Oerlikon machines, each having a ca- 


pacity of 150 horse-power. They oper- 
ate at a speed of 590 revolutions per 
minute, and are supplied by a low-ten- 
sion three-phase current at 200 volts from 
the step-down transformers, the frequency 
being fifty periods per second. The 
stators are 800 millimetres internal di- 
ameter and measure 230 millimetres in 
width. They are provided with 150 slots. 
with fourteen parallel copper conductors 
measuring 3.8 millimetres in diameter. 
The rotor has an outside diameter of 898 
millimetres and has 180 slots, in each of 
which there are six parallel copper con- 
ductors four millimetres in diameter. 
Each three-phase motor is directly con- 
nected to two direct-current dynamos, one 
on either side, each having a capacity of 
seventy-five horse-power. These machines 
operate at 590 revolutions per minute, 
supplying a continuous current of 200- 
volt pressure. The armatures of these 
machines are 470 millimetres in diame- 
ter, and the iron core measures 320 milli- 
metres in width. Each armature has 117 
slots of a section, 6 by 30 millimetres, 
and in each slot there are two conductors, 
cach of which consists of three parallel 


The inside diameter of the magnetic field 
measures 486 millimetres. There are four 
field-magnet. coils, each having 2,450 
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parts, the one for the high-tension ap- 
paratus and the other for the low-tension 
switches, meters, rheostats, etc. 

The low-tension power distribution cir- 
cuits are operated at a potential of 200 
volts on the three-phase lines, the motors 
varying in size from one-half to thirty- 
five horse-power each. There are a total 
of eighty-five three-phase motors work- 
ing in the various factories, with an out- 
put of 684 horse-power. 

The arc and incandescent lighting in 
St. Claude is operated both on the 200- 
volt, three-phase distribution circuits and 
also on the 120-volt direct-current lines. 
In St. Claude there are 3,200 incandes- 
cent lamps in operation, with a total of 
36,000 candle-power. In the other vil- 
lages along the transmission lines there 


. are 2,000 incandescent lamps employed 


on the three-phase low-tension circuits, 
having a total of 23,500 candle-power. 
< 
Where it is desired to employ water 
power and a large volume is easily ob- 
tainable under comparatively low head, a 
turbine wheel will be found efficient. 
High heads and less volume are usually 
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REAR OF SWITCHBOARD, SAUT-MORTIER POWER PLANT. 


turns of wire having a section 1.8 by 2.2 


millimetres. 
The switchboard equipment of the sub- 


station at St. Claude is divided into two 


sought, but not always readily obtainable. 
The relative cost of installation depends 
entirely upon the surroundings. character 
of stream and other factors. 
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R. B. WI LLIAMSON. 


(Concluded.) 


M KEASUREMENT IN TWO-PITASE 


CIRCUITS. 


POWER 


two- phase cireujt em- 


The ordinary 
4, and 


plovs four wires, as shown in Fig. : 
is equivalent to two single-phase ciremts 
so far as power measurement is concerned. 
A wattmeter is inserted in each circuit 
and the sum of the two readings gives 
the total power supplied. If it were cer- 
tain that the loads on the two phases 
were exactly alike, both as to amount and 
power-factor, it would be ‘sufficient to 
measure the power on one phase and mul- 
tiply the result by two. Unfortunately 
this can not be done in the majority of 
cases, and if only one wattmeter is at 
hand the best plan is to keep the load 
constant between readings and shift the 
wattmeter from one side to the other, 
cither by means of a special switch or by 
changing the connections. Fig. 5 shows 
the same connections for a three-wire two- 
phase system where the middle wire acts 
as a common return for the two outer 
wires. The potential coils are here con- 
nected to the middle wire instead of as 
shown in Fig. 4, but otherwise the con- 
nections are the same. 

Fig. 6 shows a method of measuring 
the power on a three-wire two-phase cir- 
cuit with a singie wattmeter. This 
method can only be uscd where the load 
on the two phases is balanced, hence it 
is not always applicable. In Fig. 7, let 
the lines o e and o d represent the cqual 
currents in the outside lines; since these 
currents differ in phase by ninety de- 
grees, their resultant will be represented 
Iy 2. The curent in 
middle wire, i, e, in the 
coil of the wattmeter, is therefore 
represented by o e. The current II lags 
behind the electromotive forces EE rep- 
resented by the lines o a and o b lag equal 
angles $, ¢ since a balanced condition has 
heen assumed. A regding ‘of the watt- 
meter is first..taken with the potential 
coil connected, as shown in Fig. 6, anå 
the connection is then quickly transferred 
to the other side, as shown by the dotted 
line; the sum of the two readings gives 
the total power. The current in the cur- 
rent coil of the wattmeter is I 4/2 in 
each case. * By referring to Fig. 7 it 
seen that the current in the wattmeter 
differs in phase from the electromotive 
force on one side by 45° + $ and on the 
other side by 44° — $. Hence on the 


byoe= the 


current 


ELECTRICAL REVIEW 


one side we have W. = ET 4/2) cos 
(45° +.) and on the other side W, = 
EI yy 2 cos (45 — $). and total power = 
Vit W.= Ely? cos (45° + 4) + 
Ely 2 ces (45° — ẹ) 
— Ef f/f 2 (cos 45° ceos od — 
sin fo" sin @ + cos 45° 
cos @ + sin 45° sin ġ) 
= KEI y 2 (2 cos 45° cos œ). 
but cos 45° = - - hence 
ay 2 
= 2 EI cos o 
but EI cos ¢@ is the power expended in 


To Line Fhase/ 


To.Line Fhase 2 To Load 


Fic. 4. Power MEASUREMENT ON ALTERNAT- 


ING-CURRENT CIRCUITS, 
one phase and 2 EI cos @ is the total 
power, hence for a balanced load the 
above method of using a single wattmeter 
will give the total power expended. Note 


; l 
that if @ becomes 45° or cos 6 = 
) 


a/ ° 


107, one of the readings will become zero 
Thase / 


Fhase 2 


Fig, 5.—Powrkk MEASUREMENT ON ALTERNAT- 
ING-CURRENT (CIRCUITS, 


because cos (45 
aud the other 


°” + ) = cos 90° = 0, 
reading gives the total 
power which is W = ET 4/ 2) cos (45° — 
?) = Ely 2 cosO = Ely 2. 

Fig. 


a single 


8 shows another method of using 
wattmeter for measuring the 
power on a three-wire two-phase circuit. 


Like the method shown in Fig. 6 it 


Phase / ! 


To Load 


7o Load 
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only allowable on a balanced load. In this 
case the potential coil of the wattmeter 
is connected across the two outside lines 
and the current coil is connected in the 
middle wire. The resultant electromotive 
force acting as the potential coil is repre- 
sented by o f, Fig. % The value of this 
electromotive force is E 4/ y . The current 
in the current coil is I 4/2” as in the last 
case, and the angle between the resultant 
current and resultant electromotive force 
is the same as the angle of lag @ in each 
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prase as can be seen by refer 
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fore I 4/9 X Eye 


8 to Fig, 
wattmeter ; 18 there. 


x COS p = 9 EI 


Cos @. That is a sin 

gle wat 
nected as shown in Fig. 8 E a 
power, provided the load ae 


is balanced. 
the shifting 
otential coil 


able to star 
ul a 

$) b 

pressure 4/9 times as great as the press- 


ure on either phase. Oną two-phase 
system the angle ¢ may be different on 
the two phases, hence, unless the load is 
perfectly balanced it could not be said 
that the power-factor was equal to cos ¢. 
The power of factor of the load asa whole 
would, however, be the ratio of the total 
actual watts as obtained from the watt- 
incter readings to the total voltamperes as 
obtained from voltmeter and ammeter 
readings taken on each phase. 


This method does not require 
of any connec tions, but the p 
of the wattmeter must be 


THIREE-PHASE MEASUREMENT. 


The power supplied to a three-phase 

receiving device or circuit can be meas- 
ured with either one, two or three watt- 
meters. Accurate results can not be ob- 
tained with one wattmeter unless the load 
is balanced on all three phases. Of course 
one wattmeter could be used if means were 
provided for changing the connections 
rapidly, and the load kept constant while 
the readings are being taken, but in many 
cases it is inconvenient to do this. Three 
wattmeters can be used, but as two are 
sufficient to measure the power no mat- 
ter how unbalanced the load may be, 
three wattmeter methods are not generally 
adopted. We will, however, first consider 
three wattmeter methods as they lead 
up to the single wattmeter and two watt- 
meter methods. Suppose in Fig. 9 that 
A represents a three-phase Y-connected 
motor, the power consumption of which 
is to be measured. If a wattmeter Cur- 
rent coil is connected in each main, as 
shown, and the potential coils connected 
across corresponding phases, it is evi- 
dent that wattmeter 1 measures the power 
supplied to phase 1, wattmeter 2 to phase 
2 and wattmeter 3 to phase 3. Hence 
the total power supplicd is the sum of the 
three wattmeter readings whether the load 
be balanced or unbalanced, or whether the 
power-factor be high or low. Evidently, 
if the load were the same on all three 
phases and the angle of lag the same, l. Css 
if the load were exactly balanced, it would 
be sufficient to use a single w ‘attmeter and 
multiply the reading by three. 

In many cases it would not be possible to 
vet at the neutral point k, Fig. 9, in order 
to connect the potential coils and thus 
impress on each coil thevoltage of a single 


is 
i 
: 
| 
E 
£ 


August 2 


phase. A 
ever, be o 
connectin: 
across the 
of the th 
the auxil 
and the e 
together, . 
of the au 
The m 
three-pha: 
means of 
shown in 
may be | 
connecter 
the curre 
positive d 
is toward 
ATTOWS ôT 
taneous « 
rec eiving 


Fin, ° i — 


arrows, W 
WITS q a 
acting on 
1 will be 
is and th 
of wattin 
by the ar 
and hene 
Meter |, 
i. We 
t — Is. 
These 
cated. h 
valus, 7 
i the ae 
the insta 
throush | | 
taneong \ 
£; Whie lh 


iW, i is th 


Vol dg 


vt by i: August 22, 1903 
I the ' Wattmeter N 
y 2 xX (‘OS a 


à single watty, ne- 


phase. An artificial neutral may, how- 
ever, be obtained, as shown in Fig. 10, by 
1 Fig. ty connecting three non-inductive resistances 
tas ths across the circuit. If the potential coils 
the load jg lala of the three wattmeters are exactly alike 
NOt Hea uite thy g: the auxiliary resistance may be omitted 
and the ends of the potential coils joined 
together, as indicated at the neutral point 
of the auxiliary resistance in Fig. 10. 
The most common method of making 
three-phase power measurements is by 
means of two wattmeters connected as 
shown in Fig. 11. The receiving circuit 
may be balanced or unbalanced, and be 
connected Yor A. Take the instant when 
the currents in lines a and b are in the 
positive direction, which we will assume 
is toward the right as represented by the 
arrows on lines a b. Then the instan- 
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arrows, wire c acting as the return for 
wires a and b. The electromotive force 
acting on the potential coil of wattmeter 


a wattmele Ù 1 will bo directed as shown by the arrow 


p each mal. + ^ and that acting on the potential coil 
| coils enue! of wattmeter 2 will be directed as shown 
axes, it 8 ë by the arrow e, The current in main «v, 


asures the EE and hence in the current coil of watt- 


meter 2 fo p” meter 1, will be at this instant ‘@ = i + 
phase 3. f=: i We also have ¢, = ‘+ + ior ib = 
= the uu: af îs — is. 

hai Ie. x These currents can be added as indi- 
or WIET ~ cated, because they are instantaneous 
or, Brest values. Now the reading of wattmeter 1 
e on all tt is the average value of all the products of 


the instantaneous current ʻa which flows 


the ame t 
through its current coil into the instan- 


wi 
anced, i # , 
atten taneous values of the electromotive force 
x e, which acts on its potential coil. Hence. 
hepil a if W, is the reading of wattmeter 1. we have 
) 
jg A, in es W, = average ‘a e, 
ails and ** and W, = average Í) e, 
ge af atl? but ‘a = L + 7; and 4 = lg — ty, hence 


ELECTRICAL REVIEW 


Wi = average (h + i) e and W, = aver- 
age (h — i) êa The sum of the readings 
Wi + W, = average a i, + average Pg Te + 
average (e, — £) iz. 

Now from Fig. 11 it is seen that the 
difference between e, and e, is equal to A, 


Phase / | l To Loed 
0 
Phase 2 oe | ToLoad 
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ING-CURRENT CIRCUITS. 


the instantaneous electromotive force be- 
tween v and 4, hence we have 
Vi + W, = average e i + 
average e, lg + average e, is 
that is, the sum of the two wattmeter read- 
ings gives the total power supplied to the 
three receiving circuits. 

It is necessary, however, in taking the 
sum of these readings to pay due atten- 
tion to the sign of the readings because 
under certain circumstances the reading 
of one of the wattmeters must be consid- 
ered as negative and the numerical differ- 
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ence of the readings taken in order to 

obtain the actual watts. 

If the load were non-inductive and bal- 
anced, the currents in the wattmeter cur- 
rent coils would be in phase with the Y elec- 
tromotive forces of the system. For ex- 
ample, in Fig. 12, if o a, o b and o ¢ repre- 
sent the three electromotive forces between 
the three lines and the neutral point of 
the system, then the currents in the lines 
would be in phase with these electromotive 
forces on non-inductive load. But the coils 
of the wattmeters are not connected be- 
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tween each of the lines and the neutral 
point as in Fig. 9. They are connected 
across the lines and consequently, even on 
non-inductive load, the current in the po- 
tential coil is not in phase with the cur- 
rent in the current coil. The electromotive 
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force impressed on potential coil tis ou — 
oe = od, Fig. 12, and that impressed on 
potential coil No. ? is ob —or = ne, or on 
non-inductive load, the pressure applied 
to coi] 1 is thirty degrees behind the cur- 
rent and that applied to coil 2 is thirty 
degrees ahead of the current. If E is 
the pressure per phase, i. e., the pressure 
between each line and the neutral point, 
then the pressure between the lines, repre- 
sented by od or oe, is E4/ 3. Now if we 
have a balanced load with power-factor 
less than one the three currents will be 
no longer in phase with the Y electro- 
motive forces, but will lag by an angle @ 


Q 
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Fig. 11.—Power MEASUREMENT ON ALTERNAT- 
ING-CURRENT CIRCUITS. 


in cach phase as shown in Fig. 12 by the 
dotted lines o f, o g, o h. The phase differ- 
ence between the currents in the coils 
of wattmeter No. 1 then becomes 30° — h 
and in No. 2. 30° + ¢. The indication 
of wattmeter No. L will be Wy = 4/3 
ET cos (30° — ¢) and of No. 2 W, = 
V3 El cos (30° + $). Nowif $ = 

power-factor = 1, the wattmeters read 
alike and each indicates half the load. 
If $ becomes sixty degrees, i. e.. power- 
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factor = 0.5 cos (30° + ¢) = 0 and the 
total power is indicated by one wattmeter. 
If ẹ is greater than sixty degrees, i. e., 
power-factor less than 0.5, cos (30° + œ) 
becomes negative and the difference in the 
readings of the wattmeters must be taken. 
If p becomes ninety degrees the readings 
of the two meters are again alike, but one 
is positive and the other negative, hence 
the total power is zero. This is as it 


should be, because, evidently, if the angle 


of Jag is ninety degrees in each phase no 
power is being expended. 

Sometimes it is difficult to tell whether 
or not the power-factor of the load is 
less than 0.5, and whether the sum or the 
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difference of the readings should be taken. 
Generally, the character of the load will 
give an approximate idea as to the value 
of the power-factor, but if there is any 
doubt on the matter a bank of lamps or 
other non-inductive load can be attached 
and the reading of the wattmeter noted. 
If when this load is replaced by the in- 
ductive load, without changing the rela- 
tive connections of the wattmeters, one of 
the wattmeters tends to read backward, it 
shows that the power-factor is less than 
0.5. 

For a balanced load it has been shown 
that the readings of the meters are W, = 
/ 3 EI cos (30° + ¢) and W, = y . 
EI cos (30° — ¢), where I is the line cur- 
rent and E the Y voltage, or ,/ 3 E the 
voltage between any two lines. The sum 
of the readings W, + W, = 


/ 3 EI (cos 30° + $) + cos (30° — ¢) 
= 4/3 EI (cos 30° cos ¢ — sin 30° sin d 
+ cos 30° cos ¢ + sin 30° sin ¢) 
= 4/3 EI (2 cos 30° cos $) = 3 EI, 
since cos 30° = 4/3. In other 
2 

words, the sum of the readings is three 
times the power expended in each phase, 
and hence gives the total power. This 
affords another proof that the sum of the 
two wattmeter readings gives the total 
power. The former method of proof used 
instantaneous values of currents and elec- 
tromotive forces, whereas this method uses 
virtual or effective values and takes into 
account the phase relations existing in 
the wattmeters, assuming that the power- 

factor is the same in the three phases. 

A method of using a single wattmeter 
for three-phase power measurement is 
shown in Fig. 6, if we consider the three 
lines to be those of a three-phase system 
instead of a three-wire two-phase system 
as indicated in the figure. A reading is 
taken with the potential terminal first con- 
nected to one outside wire, as shown by 
the full line. The connection is then 
transferred, as shown by the dotted line. 
In one position the meter gives a reading 
/ 3 EI cos (30° + ¢) and in the other 
/ 3 EI cos (30° — ¢). This method can 
be used provided the load is balanced. 

In connection with Fig. 11 it should be 
noted that the readings of the wattmeters 
vary with the power-factor of the load and 
that the ratio of the two readings is 


V/ 3 EI (cos 30° — $) _ 

a/ 3 EI (cos 30° + 4) 
cos (30° — $) _ a/ 3 cos ġ — sin > 
cos (30° — >) “3 cos + sin > 


The same is true of the arrangement in 
Fig. 6, for a three-phase system if we take 
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the ratio of the readings obtained with the 
potential coil connected to the two sides. 
The ratio of the readings depends only on 
the power-factor, hence by noting the ratio, 
the power-factor can be determined even 
if the volts and amperes are not known, 
assuming of course that we are dealing 
with a balanced load. For example, if ¢ 
were sixty degrees we would have 
/ 3 cos 60° — sin 60° 
3 cos 60° + sin 60° — 
| 1 y3 
akan wee 
pas 1 
V3 X T F 


If p were 30°, the ratio would be 


We can then calculate a pair of curves, 
Fig. 13, one for positive ratios, value of 
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NATING-CURRENT CIRCUITS, 
$ less than sixty degrees or power-factor 
greater than 0.5, and another for negative 
ratios, values of greater than sixty 
degrees or power-factor less than 0.5. By 
referring to these curves the power-factor 
of any three-phase load can at once be de- 
termined after the ratio of the wattmeter 
readings is known. The General Electric 
Company’s three-phase power-factor indi- 
cator is based on this interesting prin- 
ciple. A fixed current coil is connected 
in series with one of the wires as shown 
in Fig. 6 and within it, on a vertical shaft, 
are mounted two potential coils connected 
across the sides of the circuit in such a 
manner that the torques exerted on them 
are in opposition. This is practically the 
same arrangement as in Fig. 13, except 
that instead of shifting the connections 
of the potential coil, two coils are provided 
in the same instrument. It is evident that 
the resultant force acting on the movable 
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coils will vary with the power-factor. An- 
other common type of power-factor indi- 
cator is constructed in the same way as 
an ordinary indicating wattmeter, except 
that the potential coil has sufficient in- 
ductance in series to make the current in 
the potential circuit lag ninety degrees be- 
hind the impressed electromotive force. If 
such an ‘indicator be connected to a cir- 
cuit of which the power-factor is one, it 
will give no deflection, because the cur- 
rent in the current coil will differ in phase 
by ninety degrees from the current in the 
swinging coil. If, however, the power-fac- 
tor of the load is less than one, the cur- 
rents in the two coils shift more into 
phase and a deflection results which is to 
one side of the zero for a leading current 
and to the other side for a lagging cur- 
rent. ‘The Wagner power-factor indicator 
is an example of this type. 

Indicating and recording wattmeters as 
designed for commercial use on polyphase 
circuits often consist of two single-phase 
meters combined so as to act on a single 
movable member. Thus these instruments 
really employ two wattmeters to measure 
the power as described above, although the 
two wattmeter elements are combined in a 
single piece of apparatus. 


anne nee 
Gas and Electricity in Spain. 

According to the Boletin de la Cámera 
Oficial de Comercio de Cadiz of March, 
1903, the following statistics show the 
number of gasworks and electric plants 
in Spain and the amount of taxes col- 
lected thereon in the year 1901, the latest 
year for which statisties have been pub- 
lished : 

During the year 1901 there were 
seventy-nine gasworks in operation in 
Spain, of which twenty were located in 
the province of Barcelona. On the other 
hand, the provinces of Albacete, Avila, 
Badajos, Caceres, Cuenca, Guadalajara, 
Huescar, Leon, Lerida, Lugo, Orense, Pa- 
lencia, Salamanca, Segovia, Soria, Teruel, 
Toledo, and Zamora and the Canary 
Islands had none. During the year the 
production of gas was 136,853,231 cubic 
metres, which yielded a tax of 2,048,342 
pesetas ($395,330). 

The electrical plants in operation num- 
bered 961, of which 266 were in the 
province of Barcelona. The provinces of 
Huelva and Orense had but two each. 
The annual production in “hour-kilo- 


watts” reached the figure of 42,248,657, 
which yielded a tax of 1,955,302 pesetas 
($377,383). . 

Taxes from the manufacture of cal- 
cium, 27,834 pesetas ($5,372) ; customs 
duties collected on imported calcium, 154 
pesetas ($30); taxes from the Basque 
provinces, 105,180 pesetas ($20,300). 

Total taxes collected on, gas, electricity 
and calcium, 4,136,312 pesetasy ($798,5 
404), ` 
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August 22, 1903- 


The Accident in the Subway of the 
Paris Metropolitan Electric 
Railway. 

On the evening of August 10 a serious 
accident occurred in the subway of the 
Metropolitan Electric Railway, at Paris, 
France. As near as can be definitely es- 
tablished, the essential points in connec- 
tion with the disaster were as follows: A 
train coming from Porte Dauphine, at 
the entrance to the Bois de Boulogne, in 
the western part of Paris, and passing 
under the Place de l’Etoile, circled the 
northerly quarter of the city. In this 
northern quarter—a manufacturing cen- 
tre—the train picked up numbers of work- 
men who were returning to their homes 
in the populous eastern district of the 
city. On reaching the neighborhood of 
the cemetery of Pére la Chaise, the motor 
failed to act properly, and the train 
waited at the station of Les Couronnes 
until the arrival of a second train, which 
pushed the crippled train forward, mak- 
ing a total of sixteen coaches. After pro- 
ceeding some distance to the Menilmon- 
tant station, the damaged motor set 
fire to the motor car of the first train. 
This fire was communicated to the ties, 
which burned fiercely, raising quantities 
of smoke. By some unfortunate contin- 
gency, the electric lighting system of the 
car was put out of service, leaving the 
cars and subway in total darkness. This 
impeded the progress of the train toward 
the station, and, during a stop, the 
frightened passengers got out and tried 
to grope their way back to the Les Cou- 
rennes station. It was but a short time 
after the lights went out of service that a 
panic was in full sway, and this was added 
to by a third train butting into the burn- 
ing train and adding another crowd of 
panic-stricken passengers to those seeking 
an outlet. It is said that the first inti- 
mation that the officials of the road had 
of the real situation was due to the clouds 
of smoke rising from the tunnel and a few 
of the stronger men and women who had 
been able to make their way through the 
dense smoke and darkness and staggered 
out through the station. It was impos- 
sible for a long time to approach any- 
Where near to the burning train, due to 
the dense volumes of smoke and the fierce 
heat which were given up at the entrance 
to the subway. The latest reports state 
that some one hundred persons lost their 
lives, due either to coming in contact with 
the charged third rail or asphyxiation. 

The municipality of Paris and the Met- 
ropolitan Electric Railway Company 
combined to relieve the distress of the 
Citizens, as in many cases the head of the 


ELECTRICAL REVIEW 


home was the unfortunate one to be 
caught in the disaster. 

The accident at Paris has called into 
prominence every subway system which 
is in existence or under construction at 
the present time. Immediately follow- 
ing the accident, the Berlin Council or- 
dered a commission to investigate the 
conditions existing in the underground 
roads in and about Berlin, and the com- 
mission reported that such an accident 
as happened at Paris could not take place. 

In published interviews, Mr. August 
Belmont, president of the Interborough 
Rapid Transit Company, and Mr. E. P. 
Bryan, vice-president and general mana- 
ger of the same company, have stated 
that it would not be possible for such an 
accident to happen in the rapid transit 
subway in New York city. The cars to 
be used will be given thorough fire protec- 
tion, and the safety appliances to be in- 
stalled in the subway system are also of 
such a nature that a repetition of the 
fatalities taking place at Paris could not 
be possible. The subway in New York is 
much nearer the surface than the Paris 
subway, and the New York system is 
thoroughly ventilated by manholes, open 
stations and ample space outside of the 
cars. Should the wires become short-cir- 
cuited in the New York subway and start 
to burn a car, an automatic cutoff would 
operate, all power between stations where 
the accident occurred would be shut off, 
and with the current off the cause of the 
fire would be removed. Stand-pipes will 
be situated along the subway, at distances 
of 100 yards, and connected with fire hose 
wound on automatically operating reels, 
so that when the hose is unreeled the full 
head of water is on. This hose arrange- 
ment is called for in the subway construc- 
tion contract, signed long before the work 
was begun on the tunnel. 

With respect to the cars, they will weigh 
some 68,000 pounds and will be of as- 
bestos and transite on the floor, while the 
sides, from the floors to the windows, will 
be of copper sheeting. The insulation 
will be carefully carried out by the Inter- 
borough company’s engineering staff. If 
the cars are not absolutely fireproof, they 
will at least be of slow combustion, and 
provision for shutting off current in the 
event of accidents and emergency shutoffs 
will be set at every station. The lighting 
of the tunnel will be by a separate system 
to that of the car lighting, and in addi- 
tion to this an absolute block system is 
provided for express trains, which is so 
arranged that there can not be two trains 
on any one block at a time. 


253 


International Conference on Wireless 
Telegraphy. 

The international conference on wire- 
less telegraphy which met in Berlin, Ger- 
many, on August 4 occupied itself chiefly 
in determining those subjects which 
would be dealt with at the subsequent in- 
ternational conference. To what extent 
standardization is possible without mo- 
nopoly will have to be dealt with at a 
wiceting to be held later. The British 
delegates to the conference were Colonel 
R. Hippisley, R. E., and Captain H. L. 
Heath, R. N. Captain Heath has been 
in charge of the wireless telegraph ar- 
rangements on the Vernon for the past 
year or more. The delegates for Ger- 
many were M. Sydow, under secretary of 


state to the Minister of Posts; Professor 
Stredkere and Professor Wacheufeld, su- 
perior counselors of the Posts Depart- 
ment; M. Schraeder, counselor of the 
Posts Department, and Captain Scheer, 
of the Department of the Marine; Dr. 
Felisch, counselor for the Admiralty; 
Major Klussmann, commandant of the 
Aerostatic Park, and Captain Oschmann. 
The delegates for Italy were Rear-Ad- 
miral Grillo, delegated by the Minister 
of Marine; MM. Cardalii, chief of De- 
partment of Posts and Telegraphs, and 
Soleri, lieutenant of the navy, delegated 
by the Minister of Posts and Telegraph. 
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It is reported that the largest steam 
turbine in the world is soon to be installed 
in the Rheno-Westphalian generating sta- 
tion at Essen. It is needed to run a 
5,000-kilowatt alternator and a 1,500- 
kilowatt direct-current generator at the 
same time. These two machines have 
been built by the Brown, Boveri Com- 
pany which then ordered the turbine that 
must supply 7,500 kilowatts of output 
to run the two machines. This will no 
doubt be the largest turbine yet con- 
structed, and the Essen station will thus 
contain the largest steam-driven generat- 
ing unit in the world. A turbine of less 
power, of the same pattern, has been 
recently tested at Frankfort and its oper- 
ation proved very satisfactory. Accord- 
ing to these results the makers claim that 
the new turbine will operate with but 15.5 


pounds of steam per net kilowatt-hour. 
The generating unit will occupy much 
less space than for. a steam engine set. 
The whole set—turbine, alternator and 
generator—measures fifty-eight feet long 
but only ten feet wide and the same 
height; this includes the length of the 
turbine which measures only twenty-three 
feet long for a capacity of 7,500 kilo- 
watts. The foundation is disposed so that 
the group is not at a great height above 
the ground level, and it can be taken 
care of from the floor of the station, so 
that the usual platforms and staircases 
will be dispensed with. 
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The New Electric Locomotive for 
the Baltimore & Ohio Railroad. 
The most powerful locomotive in: the 

world has just been built by the General 

Electric Company at Schenectady for the 

Baltimore & Ohio Railroad for use in its 

tunnel underneath the city of Baltimore. 

This locomotive marks a very distinct ad- 

vance in electric locomotive design. It 

will handle all the freight traffic of the 

B. & O. which passes through Baltimore 

and will operate over the same section as 

the present electric locomotives built by 
the General Electrice Company and which 
have been in successful operation for the 
past eight years. 

In designing this locomotive the specifi- 
cations called for an electric locomotive ca- 
pable of handling a 1,500-ton train includ- 
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The section of the road to be operated 
runs from Camden street station through 
the tunnel to the summit of the grade out- 
side the tunnel, a distance of three and 
one-half miles. 

- Under practical operating conditions 
the motors have sufficient capacity to 
maintain this service hourly, running 
loaded up the grade and returning light. 

On account of the simplicity and ac- 
cessibilitv and minimum number of wear- 
ing parts, it is believed that the mainte- 
nance account of this locomotive will be 
very low. All wearing surfaces have been 
made large for the purpose of ensuring 
long life. At the same time, special pro- 
vision has been made for their easy re- 
placement whenever it becomes necessary. 
There is a large space under the cab floor 
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rigid structure capable of withstanding 
the most severe shocks without injury. 

The end pieces form the buffer beams 
and to these a suitable standard draft 
gear of approved design is attached. 

The side frames have machined jaws 
protected by wearing shoes between which 
the journal boxes slide. 

The truck frames are supported at four 
points on equalizers. Each equalizer 
rests on a pair of half elliptic springs, the 
ends of which are supported on top of the 
journal boxes through suitable wearing 
plates. This construction forms a simple 
and effective arrangement of parts. 

The journal boxes are made quite 
similar to standard car journal boxes; the 
parts, however, are made larger and 


stronger. The brasses can be easily re- 
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moved and by dropping down the wear- 
ing shoes it is possible to remove a journal 
box complete without removing the wheels 
and axles or other parts of the truck. 
In order that the Jocomotive may round 
curves easily, the axles are given consid- 


ing the steam locomotive but excluding the 
electric locomotive on a maximum grade 
of one and one-half per cent at ten miles 
per hour with corresponding higher speed 
on lighter grades. This required a loco- 
motive weighing approximately 160 tons 
on the drivers for purposes of adhesion 
and the engincers of the General Elec- 
tric Company decided that the most prac- 
ticable scheme was to build an articulated 
locomotive consisting of two complete 
cighty-ton units operated together as one 
locomotive by means of the Sprague-Gen- 
eral Electric multiple unit control. 


in which a man can stand and inspect the 
motors or truck gear. 

~ The whole locomotive consists of eight 
G. E.-65 motors, four on each half. These 
motors have each a capacity of 225 horse- 
power, making a total capacity of 1,800 
horse-power. 

_ The main body of the truck frame con- 
sists of a rectangular framework of cast 
steel built up of four pieces, two side 
frames and two end frames, made strong 
and heavy. The parts are machined at 
the ends and securely fitted and bolted to- 
gether, thus forming a very strong and 


erable lateral] movement in the journal 


boxes, it being practical to do this with 
this design of electrice locomotive and 
thus reduce the effective rigid wheel base. 

Wheels, axles or motors can be easily 


removed from the trucks by dropping into. 


a suitably constructed pit or by raising 
the truck frame. 
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Each section of the locomotive has eight 
steel-tired spoked wheels. The tires are 
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are securely held in place by approved 
fastenings. The axles are made of forged 
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eight inches in the wheel pit and seven and 
one-half inches in the motor bearings. 


ASSEMBLY OF TRUCK AND GEARING, New ELECTRIC LOCOMOTIVE, BALTIMORE & Onto RAILROAD. 


two and seven-eighths inches thick with 
M. C. B. standard tread and flange and 


steel turned throughout, six by twelve 
inches in the truck journal bearings, 


The cab is large and roomy. The floor 


rests on the truck frame. 


The lining 
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floor is made of one and three-quarters 
inches hard pine tongued and grooved, 
the upper floor is of hard pine seven- 
eighths inch thick, tongued and grooved 
and laid in the opposite direction from 
the lining floor. 

The sides and roof of the cab are made 
of sheet steel. On each side there is an 
entrance door, and at each end there is an 
additional door which permits of ready 
communication between sections when 
coupled together. Large windows afford 
a practically unobstructed view in all di- 
rections. 

The controlling apparatus, consisting 
of master controller, engineer’s valves, 
ete., is in duplicate, a complete set being 
located in diagonally opposite corners of 
each cab, so that the engineer, when it 
suits his convenience, can stand in the 
front end of the locomotive when running 
in either direction. 

Each section of the locomotive is 
equipped with one bell, one whistle, two 
locomotive headlights, approved air brake 
mechanism, including two engineer's 
valves and air gauges, necessary brake 
cylinders, foundation brake, air reservoirs, 
couplers and draw heads; also with 
pneumatic track sanders. 

Each section of the locomotive is 
equipped with four G. E.-65 motors and 
Sprague-General Electric multiple unit 
control, so arranged as to be able to oper- 
ate each section independently or two or 
more sections coupled together. 

id 
New Galvanic Battery in Germany. 

Consul Oliver J. D. Hughes at 
Coburg reports that a new German 
patent relating to galvanic batteries of 
the dry class has been issued. The ip- 
provements: cover the production of a 
battery which is capable of being kept in 
store, of being transported in an abso- 
lutely dry condition, and of being ren- 
dered fit for use at a moment’s notice by 
the introduction of a suitable liquid or 
electrolyte into the separate cells consti- 
tuting the battery. The object aimed at 
appears to have been secured by certain 
novel features of construction and com- 
binations of parts. oe 

The dry cells consist each of a zine or 
other metallic cylindrical electrode, and 
of a carbon electrode having a cylindri- 
cal or prismatic cross-sectional area 
placed within the metallic cylinder. The 
space between the two electrodes is filled 
up with blotting-paper or other suitable 
material capable of absorbing the elec- 
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trolyte. A plurality of these cells is ar- 
ranged within a suitable socket or frame- 
shaped casing, the cells being separated 
from each other and the surrounding 
casing by asphalt or other insulating ma- 
terial. When required for use the covers 
are removed from the cells and filled up 
with the blotting-paper soaked with any 
convenient electrolyte, such as ammoniac 
solution, ete. The covers are then re- 
placed and the battery is ready for use. 
Insulating rings at the open ends of the 
cells or zine cylinders prevent short-cir- 
cuiting of the cells by any overflowing 
electrolyte. 
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Electrical Heater and Ventilator. 

A new type of electrical heater and 
ventilator is described in the current issue 
of Revue L’ Electricite, Berne. 

There are two disadvantages incident 
to the use of electric heaters. One is 
that it takes a relatively long time to 
heat an entire room, particularly those 
points at a distance from the radiator, 
and secondly the heat is not uniformly 
distributed. These difficulties have in- 
duced M. de Mare to investigate the 
problem of electrice heaters and his work 
has resulted in the following new ar- 
rangement: In the first place, to heat a 
room quickly it requires either a large 
apparatus or the means of increasing the 
effectiveness of a smaller apparatus. ‘This 
can be done by rising its temperature and 
forcing a current of air through it. Any 
increase in the size of the apparatus is 
undesirable, because of the increased ex- 
pense and also because such an apparatus 
is usually bulky. M. de Mare avoids this 
necessity by taking advantage of the in- 
creased current which can be passed 
through a conductor when the latter is 
surrounded by compressed air. A wire 
which of ordinary temperature will glow 
with a surrounding current density and 
which in rarefied air will burn, when in 
compressed air it may not even become 
rared. To make use of this effect, the 
heating wires are placed within a ven- 
tilating fan so that they lie in the path 
of the compressed air. The apparatus 
consists of a centrifugal blower carrying 
nickel wires on the revolving part and in 
the collecting and discharging duct. The 
air is drawn through the usual openings 
near the centre and passes through the 
wire on the fan and that in the discharg- 
ing duct. The apparatus is effective, 
easily regulated, but of course is open 
to the objection of all the electric heat- 
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ing apparatus that cost of power is gen- 
erally too high for its commercial suc- 
cess. 

— 


A Small German Arc Lamp. 


A new type of small arc lamp has been 
recently brought out in Germany by the 
Sirius Electric Company, of Leipzig. This 
lamp, known as the “Piccolo,” is designed 
to compete with the small arcs made by 
the Schuckert and the Siemens & Halske 
firms, and is claimed to have some ad- 
vantages over these. The “Piccolo” meas- 
ures only twelve inches long and has a 
globe 3.4 inches in diameter. It is used 
on direct-current circuits and is designed 
to give a long run. The regulating de 
vice for the are is very simple. The main 
solenoid has a core whose lower part 
clamps the upper carbon. One of the main 
advantages is that it can be placed di- 
rectly in 110 to 120-volt circuits without 
using a rheostat. This result is obtained 
by a special method of winding the 
solenoid, and thus a rheostat is dis- 
pensed with, giving a considerable econo- 
my and simplifying the connections. 
When the lamps are to be mounted two 
in series across a 220-volt circuit, this 
is carried out by using an extra rheostat 
in the circuit. The new lamp is con- 
structed for two values of current, one 
or two amperes, and both types will run 
for ten hours. The method of fixing the 
globe is somewhat new and has been sim- 
plified, as the globe is not held as usual 
by screws, but is kept in place by a spring, 
and can be removed and replaced by a 
simple pressure. The globe is well en- 
closed and thus the lamp can be used to 
advantage for outside lighting, where the 
area to be covered is not too great. For 
inside lighting, it is arranged to be either 
hung up or mounted on a support, and 
on account of its small size can be used 
along with incandescent lamps ın chande- 
liers. The lamp is made to sell very 
cheaply, and its price is but thirty-five 
marks, or $8.75. 


American Electrotherapeutic Asso- 
ciation. 

The American Electrotherapeutic Asso- 
ciation will hold its thirteenth annual con- 
vention in Atlantic City, N. J., Septem- 
ber 22, 23 and 24. A large number of 
papers has been prepared for reading and 
discussion by prominent members of the 
medical profession. It is expected that a 
very large attendance will be present, and 
that the discussion will go far to estab- 
lish the status of electricity in therapeu- 
tics. : 3 
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Electrical Power Installation of the 
Industrial Works, of Bay City, 
Mich. 

The Industrial Works, of Bay City, 
Mich., one of the largest manufacturers 
of railroad wrecking cranes in the world, 
has recently added to its electrical power 
equipment four Westinghouse generators 
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ground tunnel, supports being provided in 
the tunnel for carrying the main feed 
line. In this manner, while all of the 
main circuits are controlled from the en- 
gine room switchboard, small individual 
light and motor circuits are at the same 
time under the control of the foreman in 
the various shops. 


Fig. 1.—MAIN SWITCHBOARD AND ONE OF THE ENGINES, INDUSTRIAL Works, Bay City, MICH. 


and a number of induction motors. In 
addition to wrecking cranes, the Indus- 
trial Works also manufactures smaller 
cranes and transfer tables. 

The new generators consist of one 150- 
kilowatt, direct-current, 110-volt multi- 
polar; two thirty-kilowatt, 110-volt multi- 
polar, and one 200-kilowatt, alternating- 
current, 220-volt, three-phase machine, 
operating at 7,200 alternations. This 
combination of machines gives a very 
flexible power system. The alternating- 
current machine is used for power pur- 
poses entirely; giving the best results for 
motors located in inaccessible places. The 
large direct-current generator is also used 
exclusively for supplying power, and fur- 
nishes current for the operation of cranes 
and transfer tables and testing direct- 
current motors on cranes. The two thirty- 
kilowatt, direct-current generators are 
uscd for lighting. The switchboard ar- 
rangement is such that these two machines 
may be run either in series or multiple, 
the latter case being desirable when they 
are used for testing purposes on a 220- 
volt circuit. 

The distribution of power and light is 
accomplished by means of distributing 
switchboards placed in the various shops, 
these being located at some distance from 
the power-house. 

Communication between power-house 
and shops is obtained through an under- 


Fig. 1 shows the main switchboard, one 
of the engines, and other portions of the 
engine room equipment. The switch- 
board installation was also furnished by 
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turing Company, of Mishawka, Mich., is 
well shown in Fig. 2. A fact worthy 
of particular attention is that the 
shaft may be driven independently or 
simultaneously from either end, it being 
possible to cut off either engine by means 
of the friction clutches, shown in the illus- 
tration. Each generator is also furnished 
with a friction clutch. Furthermore, 
either half of the shaft may be run sep- 
arately by removing the plate between 
the two flanges of the solid couplings, 
shown in the centre of the shaft. The 
system shown, while taking a rather large 
amount of room, is a very flexible one as 
far as the addition of new machines is con- 
cerned, and where room is not a very im- 
portant item. The Industrial Works con- 
siders this arrangement guite as satisfac- 
tory as a direct-connected system. 
Power is transmitted to the jack shaft 
by means of two engines, one a 400-horse- 
power tandem-compound condensing 
Hamilton-Corliss, connected by rope- 
drive of the American system. This en- 
gine drives the shaft alone, the other en- 
gine, a simple Allis-Corliss of 200 horse- 
power capacity, being held in reserve in 
case repairs are necessary to the larger en- 
gine, or for special work not requiring 
full amount of power. 
- 


Proceedings of the Engineers’ Club 
at Philadelphia. 

The June issue of the Proceedings of 
the Engineers’ Club at Philadelphia con- 
tains the following papers: “Improve- 
ment, Extension and Filtration of the 
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the Westinghouse Electric and Manufac- 
turing Company. 

Fig. 2 is an interior view of the power- 
house, showing the four generators and 
the jack shaft with its connections be- 
tween engines and generators. The jack 
shaft with the rope drive, both of which 
were furnished by the Dodge Manufac- 


Water Supply of Philadelphia,” by John 
W. Hill; “The Richards Prismatic Stadia 
as a Range-Finder,” by E. K. Landis; 
“The Obstruction of the Navigation of 
Southern Rivers by the Growth of the 
Water Hyacinth,” by L. Y. Schermerhorn ; 
“The Military Importance of Naval En- 
gineering Experiments,” by Rear-Ad- 
miral George W. Melville, U. S. N. 
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Electrical Notes from Europe. 


HE electric tramway system of Mar- 
seilles is now one of the most ex- 
tensive in France. All the tram- 

ways in the city now use electric traction 
with the exception of one line which is 
operated by a type of steam locomotive. 
Most of the lines radiate from the cen- 
tral part of the city and pass out to the 
suburbs. The total length of the lines 
is about sixty-five miles. The trolley sys- 
tem is used throughout, with a trolley 
wire of ten millimetres silicon bronze sus- 
pended twenty feet above ground by cen- 
tral or side posts. The feeder system is 
divided into six groups, corresponding to 
six substations. The central station of 
Saint Giniez which supplies all of these 
has been installed by the Société Al- 
sacienne on the three-phase system, using 
5,000 volts and twenty-five cycles. From 
the central station a series of high-ten- 
sion feeders is laid underground to the 
substations, where a set of step-down 
transformers and rotary converters sup- 
plies direct current for the line. The 
central station is a large one and con- 
tains four batteries of five boilers each, 
or twenty in all, provided with Green 
economizers. The fuel used is English 
coal which comes by boat and lignite 
which is found in the region; a mixture 
of the two is employed. The main dyna- 
mo room contains five direct-coupled al- 
ternator groups of 1,000 kilowatts each 
and five exciters of eighty kilowatts. The 
compound Corliss engines are provided 
with thirty-six-ton flywheels. The alter- 
nators have a fixed armature ring on the 
outside, in which revolves a forty-pole 
internal field. The substations have each 
a bank of step-down transformers and 
either two or three rotary converters. In 
two of the substations the converters have 
a-capacity of 225 kilowatts each, and in 
the remaining four, 400 kilowatts. Each 
of the substations is provided with a bat- 
tery of accumulators which acts as a re- 
serve and are capable of supplying the 
normal current of the substation for one 
hour. This battery, which is of the Tudor 
pattern, 1s used in case of repairs to the 
machines. The trolley cars which are 
used on the different lines have twenty- 
one places inside and twenty-eight on 
the platforms, or a total of forty-nine 
places. They are equipped with Thomson- 
Houston motors and controllers, using 
three types of motor varying from nine- 
teen to twenty-five kilowatts. The old 
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horse cars are utilized as trailers, and the 
lighting current is brought by a cable 
which connects the cars. Spenz electric 
brakes are used on the trolley cars. The 
extent of the Marseilles system will be 
remarked from the fact that the figures 
for the year 1902 showed a total of 61,- 
180,191 passengers. 


Paris now possesses a physical testing 
laboratory which will no doubt prove as 
useful in physical work as the electrical 
laboratory has been to electricians. The 
latter has been established for a number 
of years and is under the immediate di- 
rection of the Société Internationale des 
Electriciens. The extensive laboratories 
on the Rue de Sticl, under the super- 
vision of Professor Janet, are used to 
standardize instruments and carry out 
tests upon various electrical apparatus, 
especially new inventions which it is de- 
sired to have tried. The new physical 
laboratory which has just been in- 
stalled will work upon similar lines. 
It occupies extensive quarters in the 
buildings of the Conservatoire des Arts 
et Metiers, which is the headquarters for 
physical work and contains a large mu- 
seum. The new laboratory has been es- 
tablished by the city of Paris, having re- 
celved important contributions from the 


-Chamber of Commerce and from differ- 


ent companies and societies interested in 
the question. It is designed to carry out 
physical tests, standardizing of appa- 
ratus, ete., when desired, and a small fee 
is to be paid for such work. A fine equip- 
ment of apparatus and machines has al- 
ready been installed. The laboratory is 
divided into five sections according to 
the nature of the tests—physical work in 
general, metals, metallic construction, 
machines, vegetable matter. The differ- 
ent industries can thus have rough or 
manufactured products of all kinds tested 
here in the most efficient manner, as also 
various machines and devices. An im- 
portant part of the work will be the 
calibration of physical instruments. Pro- 
fessor Perot, a leading physicist, is at 
the head of the new laboratory. 


The French Government js shortly to 
carry out a series of tests upon different 
aeriel telegraphy apparatus in order to 
determine the best conditions and types 
of apparatus for practical working. To 
this end M. Berard, one of the chiefs of 
the State Telegraph Department, has de- 


cided to erect two wireless telegraphy sta- 
tions in the neighborhood of Paris. Here 
different apparatus will be tested and 
operators will be trained for the govern- 
ment service. The two stations, one of 
which is located near Melun, will be about 
twenty-five miles apart. 


Wireless telegraphy will be used to 
great advantage in the expedition to the 
North Pole which is now being organized 
in Munich by Dr. Scholl. He proposes 
to erect a station on Spitzbergen Island, 
which will be laid out on a large scale 
so as t0 communicate with the exploring 
vessels. To this end he has made propo- 
sitions to the Wireless Telegraph Com- 
pany and proposes to have the Braun- 
Siemens & Halske system installed. On 
board the vessel used by the expedition 
will be a similar station and it is ex- 
pected that messages can be sent between 
the two throughout all the course of the 
vessel. It is stated that the preliminary 
tests will be soon made by Dr. Scholl in 
connection with the Telegraph Company. 


It is stated that the Italian Govern- 
ment is soon to carry on wireless teleg- 
raphy operations on a large scale, and a 
station of great power is to be erected in 
Italy which will not only communicate 
with the interior and the rest of Europe, 
but also with South America. The gov- 
ernment came to this decision after the 
recent success obtained by Marconi in 
sending messages across the Atlantic, and 
it is now proposed to construct an aerial 
telegraphy post of especially long range. 
The Italian Congress voted the sum of 
800,000 lire ($160,000) to be used for 
this purpose. According to a decree which 
has recently been passed, the station is to 
be laid out with sufficient power to be 
able to communicate with a similar sta- 
tion to be erected in South America. It 
will be utilized besides to communicate 
with the different. Marconi stations 1n 
Europe. Marconi himself is to have 
charge of the work and he acts as the 
representative of the two English and 
American companies which hold the pat- 
ents. According to an agreement be- 
tween the Minister of Posts and the m- 
ventor, Marconi is to be charged with the 
delivery of all the necessary material for 
the station and is free to choose the posl- 
tion of the latter as well as the appa 
ratus. The work is to be begun within 51x 
months after the date of the agreement 
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and completed within three years. The 
post in South America, similar to the 
former, is to be erected by the British 
Marconi Company. The station in Italy 
will communicate with the latter and also 
with the other stations throughout the 
globe belonging to the two companies, also 
with the interior of Italy and the colonies. 
The government pledges itself to use only 
the Marconi stations for exchanging mes- 
sages, except in case of war vessels. 


A new form of electric postal wagon 
lately tried at Milan has met with con- 
siderable success. It is used to take the 
mail from the boxes, stamp it en route 
and arrange it for distribution, and in 
this way a considerable saving of time is 
effected. The wagon which has been built 
by Turinielli Company has a box body of 
considerable capacity, with a seat in front 
for the driver. ‘The inside is fitted up 
for sorting the mail and has an em- 
ployé devoted to this work, while the 
remaining space is reserved for the post- 
man. The wagon is brought to one of the 
city letter boxes, when the postman de- 
scends and takes the mail from the box, 
passing it to the employé who stamps 
and sorts the mail according to its des- 
tination while the wagon is proceeding to 
the next box. Each district of the city 
has an employé who receives the mail 
from the wagon at specified places and 
distributes it at once along his mail route, 
and thus the letters are at once dis- 
tributed without being obliged to pass 
through the post office, hence a great 
saving of time. The wagon has its wheels 
spaced to standard gauge so that it can 
travel along the tramway tracks. The 
two motors of six horse-power, one for 
each axle, drive it at the rate of four to 
twelve miles an hour. Suitable control- 
lers and brakes are provided. The new 
postal wagon was put through a series 
of trial tests not long ago in presence of 
the officials and its operation proved quite 
satisfactory. It is now proposed to ex- 
tend the system and carry out all the 


_ postal distribution in the city of Milan 


upon this plan. 


M. A. Lehotzky, an Austrian engineer, 
has devised a new automatic cutout ap- 
paratus for use with polyphase motors. 
Supposing a three-wire two-phase motor 
with the usual short-circuited armature 
to be running on load, in case one of the 
field circuits should become broken the 
armature will burn out if the other half 
of the field is not cut out by means of its 
fuse. The fuse in the second circuit will 
not usually blow out in this case, as these 
fuses are regulated to stand the heavy 
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starting current of the motor, and there 
will be no damage to the field circuits, 
but the short-circuited armature will 
cease to revolve and burn out. To avoid 
this possibility a device should be adopted 
so that in case the fuse on one side of 
the field should blow or the circuit be 
otherwise broken the others will follow 
and the whole field will be cut out. This 
the inventor accomplishes by a very sim- 
ple and effective device, whose principle 
is shown in the diagram. Above are the 
three-phase mains, A being the common 
wire and BB’ the outer wires. The mid- 
dle wire A is connected through a re- 
sistance C to a three-branched lever E 
which can turn about a central pivot. 
The two side branches are under the 
solenoids SS’, while the lower branch D 
can swing to the right or left and thus 
throw the circuit on the plug D’ or D”. 
The common wire A is also connected be- 


3 phase |mains 
È L 
® Q & 
aT H 
de =) ah 
S = ig ~ C aF 
"g = ar 
"lg = 
$ E Js 
I a C) ees 
500 C W | w” 
H Q O~ 
K D D 
D 
20000000C 
F F’ 


CUTOUT FOR POLYPHASE MOTOR. 


low to the middle point of the motor 
fields FF’ as usual. The side wires are 
connected to the ends of the field through 
the solenoids SS’ and the switches JJ’. 
The solenoids have movable cores which 
when the current passes are normally 
held up at the middle point. The switches 
JJ’ are pivoted about KK’ and are held 
closed by the fine steel wires W’ and W”, 
but should these break they will be opened 
bv the strong springs HH’. When the 
current passes to the motor normally, the 
parts remain as shown, but should the 
circuit B, for instance, and in conse- 
quence the current in the solenoid S’ be- 
come broken, its core will fall and strike 
the lever arm below it, and the arm D 
will be thrown over to D’. A current 
will then pass by AD’ W’ and the steel 
wire will melt and allow the spring to 
operate the switch and break the cur- 
rent of the left-hand circuit. In this 
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way both circuits are broken at once and 
the armature of the motor receives no 
damage. In this case the middle circuit 
A does not carry a fuse, as the current 
must always pass in it. 


Electric traction on main railroad lines 
in Switzerland will no doubt receive a 
fresh impulse owing to the conference 
which has been lately held at Berne in 
order to develop this important ques- 
tion. The conference brought together 
the presidents of the state and private 
railroads, together with the directors of 
the five leading Swiss electrical firms, also 
the representatives of the Swiss Associa- 
tion of Electricians and other bodies in- 
terested in the question. This move is 
due in the first place to the efforts of M. 
Tissot, director of the Swiss Electric 
Company, of Bale, and he first brought 
out the idea dt the general assembly of 
electrical societies which was held in 
October, 1901. The proposition was re- 
ceived with favor, and it was recognized 
that the question should be studied as 
soon as possible, seeing that it is of such 
importance for the industrial develop- 
ment of Switzerland, which, although it 
is completely deprived of coal, is abun- 
dantly supplied with hydraulic power. 
However, to develop the idea properly 
there should be an understanding between 
the railroad authorities and the leading 
Swiss electrical houses in order to bring 
about the best conditions for utilizing 
the hydraulic power on existing railroads 
or in the construction of new lines, so as 
to unite all the elements which are neces- 
sary to bring such a difficult enterprise 
to a successful conclusion. Accordingly 
a provisory committee was appointed at 
that meeting, consisting of leading elec- 
trical and railroad men, in order to take 
the first step in the matter. At last 
spring’s conference the work has been 
further extended by forming a perma- 
nent committee which consists of repre- 
sentatives of the railroad administrations 
and the leading electrical companies. This 
committee is to take the matter in hand 
and will consider what will be the best 
steps to take in order to apply the hy- 
draulic power upon railroads, and will 
also lay out a financial project. M. Flury, 
the president of the state railroads, is at 
the head of the committee, and Dr. Tis- 
sot is vice-president, while the treasury is 
in charge of Brown, Boveri & Com- 
pany. Besides, a technical commission 


will study the different engineering ques- 


tions relating to the project. By the next 
meeting the matter will be considerably 
advanced, and it is probable that most 
of the Swiss electrical companies will be 
represented on the committee. Some in- 
teresting developments are therefore to 
he expected in this direction. 


C. L. DURAND. 
Paris, August 8. 
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Transformer Data. 


The following table gives the data of a 
test of one of the transformer groups in 
the St. Claude substation, Saut-Mortier 
power station, consisting of an Oerlikon 
150-horse-power three-phase motor and 


two seventy-five-horse-power dynamos. It 
shows the speed, voltage, current, etc., of 
the motor, as well as the output of the 
direct-current machines at various loads, 
together with the efficiency of these ma- 
chines. 
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The temperature of the stator of the 
three-phase motor after operating four 
and one-half hours at full load was 42.5 
degrees centigrade, while that of the rotor 
was forty-four degrees centigrade and of 
the stator iron fifty-two degrees centigrade. 
The armature of one of the direct-current 
generators reached a temperature of forty- 
five degrees centigrade and its commu- 
tator fifty-five degrees centigrade, while 
that of the field was thirty-one degrees 
centigrade. The temperature of the arma- 
ture of the other machines was fifty-five 
degrees centigrade, while its commuta- 
tor was raised in temperature to seventy- 
four degrees centigrade, and the field to 
thirty-one degrees centigrade. The tem- 
perature of the surrounding air during 
this test was twenty-four degrees centi- 
grade. As will be noted by the table the 
efficiency of the entire motor-generator 
group was 86.8 per cent, with a load of 
123 kilowatts on the motor, the two di- 
rect-current machines supplying 107 kilo- 
watts. 
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Electrical Patents. 


John Franklin Stevens, of Phila- 
delphia, Pa., has obtained a patent on a 
new electrical measuring instrument. The 
principle upon which the instrument de- 
pends for its operation is that of the well- 
known Deprez-D’Arsonval galvanometer, 
namely, a coil or helix of conducting wire 
which oscillates between the poles of a 
permanent magnet. It is well known 
that if current from any source of elec- 
tric power be conveyed into and out of 
a coil of wire when such coil is suspended 
between the poles of a permanent mag- 
net the coil will tend to deflect until it 
reaches such a position that the lines of 
force generated in it due to the passage 
of the current will coincide in direction 
with the lines of force generated by the 
permanent magnet field by which it is 
surrounded. The extent of movement of 
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ELECTRICAL MEASURING INSTRUMENT. 


the moving coil is very closely propor- 
tional to the amount of current flowing 
in the coil. In early and primitive forms 
of this instrument it was customary to 
suspend the moving coil by means of con- 
ducting filaments, which provided a con- 
ducting path to lead the current into 
and out of the moving coil, and in ad- 
dition constituted a restraining force 
which tended to bring the coil back to 
its original or zero position when the 
current flow ceased. In somewhat later 
times the original construction was modi- 
fied to the extent that the moving coil 
was suspended by means of pivots car- 
ried in jeweled bearings and the current 
was conducted into and out of the moving 
coil by means of flexible filaments which 
might of themselves constitute a restrain- 
ing or controlling foree or which might 
be used in connection with springs, which 
springs would constitute a restraining 
or controlling force. The extent of move- 
ment of the moving coil when such an in- 
strument was properly calibrated by ref- 
erence to a standard of voltage or cur- 
rent constituted a measure of the cur- 
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rent flowing through the coil and in con- 
sequence enabled the user to read di- 
rectly the actual electromotive force or 
current flow in the circuit under meas- 
urement. In order that the field of force 
gencrated by the permanent magnet 
should be uniform within the space trav- 
ersed by the moving coil, thus giving a 
movement of the coil directly propor- 
tional to the increase or decrease of cur- 
rent flow in the moving coil, it has been 
customary to curve the pole-picces to the 
are of a circle and to provide a core cir- 
cular in section, which core was located 
within the moving coil, but separated 
from it by an air-space, so that the mov- 
ing coil moved or oscillated within the 
annular space within the pole-pieces and 
core, the core itself being constructed of 
some substance, such as iron, which is a 
good magnetic conductor. In all instru- 
ments on this principle which have been 
heretofore constructed the curved pole- 
pieces, together with the core and the 
moving coil, together with the pointer, 
have been secured together, constituting 
an integral part of the instrument. It 
was, therefore, necessary in the construc- 
tion of such instruments to assemble the 
parts referred to above and then attach 
to them the permanent magnet by means 
of screws or pins. This form of con- 
struction made it necessary to remove the 
permanent magnet from the pole-pieces 
several times during the course of con- 
struction and calibration and also when- 
ever it was necessary to take the instru- 
ment apart for purposes of repair or Te 
calibration. This was a serious disad- 
vantage, since it involved breaking two 
magnetic joints and resulted in a change 
of strength in the field generated by the 
permanent magnet. With our present 
knowledge and facilities it is a stmple 
matter to construct the moving coil, to- 
gether with its conducting filaments, 
controlling springs, pivot points, and 
jewels so that they will remain constant 
and unchanged throughout a practically 
indefinite period of time. We have not, 
however, learned as yet to construct 4 
permanent magnet which under all con- 
ditions will retain its initial magnetism, 
and the principal source of error 1 1n- 
struments of this class consists in the 
gradual loss of magnetism in the perma- 
nent magnet field, which results 1m error 
in the indications of the instrument. 
Since the maintained accuracy of this 
type of instrument is dependent on main- 
taining the constancy of the permanen 
magnet field, it follows that any pee 
struction tending to preserve the ee’ 
constancy of the permanent magnet, 18 0 
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considerable advantage. Mr. Stevens has 
found that one of the principal causes of 
decreased field strength is due to the 
breaking of the magnetic joint existing 
between the pole-faces of the permanent 
magnet and the pole-pieces attached 
thereto. To overcome this defect in con- 
struction, he has devised a combination 
of supporting bracket, core and moving 
coil so constructed and related to one 
another that they may be removed from 
the field of force without disturbing the 
pole-pieces of the permanent magnet. 
The General Electric Company has 
purchased from Arnaldo P. Zani, an 
Italian, residing at Berlin, Germany, a 
patent obtained by him in this country 
on improvements in controlling induc- 
tion motors. Mr. Zani describes his in- 
vention as follows: In starting induc- 
tion motors a non-inductive resistance is 
commonly inserted in circuit with the 
windings on the induced member of the 
motor in order to increase the starting 
torque and at the same time reduce the 
amount of current supplied to the motor. 
The resistance has the effect of bringing 
the currents in the induced member of 
the motor more nearly into phase with 
the electromotive forces induced therein 
and at the same time by reducing the 
amount of secondary current causes a 
more than correspondingly large reduc- 
tion in the primary current. This re- 
duction in the primary current is largely 
due to the fact that a reduced secondary 
current reduces the leakage flux between 
the inducing and induced members of 
the motor, and consequently reduces the 
amount of lagging or idle current called 
for by the self-induction produced by this 
leakage flux. A further description of 
the function of the starting resistance is 
unnecessary, since its operation is well 
understood by engineers. In practice 
the non-inductive resistance may be 
operatively connected to the windings of 
the induced member in a number of 
ways. Thus, for example, if the rotor be 
the induced member the resistance may 
be carried by the spider of the rotor or 
may be otherwise mounted within the 
same, or, if desired, the resistance may 
be located externally to the motor and 
connected to the windings of the induced 


member through collecting-rings on the 
rotor shaft. If the resistance is mounted 
within the rotor, it may be cut in or out 
by means of centrifugally actuated 
switches carried by the rotor or by means 
of switches mounted on the rotor and 
connected by suitable mechanical devices 
with a switch handle fulcrumed to some 
portion of the stator in a manner well 
known in the art. In cases where the 
resistance is externally located the same 
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may be varied in value by any well-known 
means. In any case, however, these con- 
structions are seldom absolutely spark- 
less in operation and are open to all the 
other objectionable features inherent in 
sliding contacts. In most cases the 
sparking produced at the contacts is not 
of sufficient importance to become seri- 
ously objectionable, while in some cases, 
it is, on the contrary, so dangerous as to 
be prohibitive—as, for instance, where 
the motors or other devices are to be 
used in an atmosphere of an explosive 
nature, such as exists in flouring mills, 
oil refineries or the like. He has there- 
fore devised a means for starting induc- 
tion motors which esses the advan- 
tages of the well-known rheostatic form 
of control, though acting on a different 
principle, without its corresponding dis- 
advantages. According to this invention 
the currents in the induced member of 
the induction motor are caused to flow 
through a circuit so organized that at 
starting it has the effect of a circuit con- 
taining a high ohmic resistance and at 
full speed the effect of a circuit contain- 
ing a low ohmic resistance. In the pre- 
ferred embodiment of the invention, the 
circuit through which the currents in the 
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induced member of the motor are caused 
to flow is provided with alternative paths, 
one of high ohmic resistance and little, 
if any, self-induction and the other of 
low resistance with a comparatively high 
self-induction. At starting when the 
frequency of the currents in the induced 
member is high the reactance in the path 
of high inductance is so large as practi- 
cally to prevent any considerable current 
from flowing in this path, thus causing 
nearly all of the currents generated in 
the induced member to pass through the 
high-resistance path. The result obtained 
is nearly the same as though the high- 
resistance path were the only one pre- 
sented to the induced currents of the in- 
duced member, and the circuit as a whole 
has the effect of a circuit containing a 
high ohmic resistance. As the speed of 
the machine rises, however, the frequency 
of the currents in the induced member 
becomes less and less, thus correspond- 
ingly decreasing the reactance due to self- 
induction, and so causing a greater por- 
tion of the induced current to pass 
through the self-inductive path and less 
through the path of high resistance. 
When the motor approaches full speed, 
the frequency of the current in the in- 
duced member becomes so low that the 
counter-electromotive force of self-induc- 
tion in the inductive path is greatly re- 
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duced. Then nearly all of the current 
will flow through this path, which is of 
low resistance, and only a smal] amount 
through the other path of high resist- 
ance, and the circuit as a whole will have 
the effect of a circuit containing a low 
ohmic resistance. This operation pre- 
serves the proper phase relation between 
current and electromotive force at all 
speeds without any mechanical adjust- 
ment whatsoever, though, if desired, the 
amount of reactance due to the inductive 
path above mentioned may be still 
further varied, not by depending alone 
upon a decrease in the frequency of cur- 
rents flowing in said path, but by also 
varying the coefficient of self-induction 
to the inductive device in any desired 
manner—as, for instance, by varying the 
reluctance of its magnetic circuit. 


Association of Edison Illuminating 
Companies. 

The twenty-fourth convention (nine- 
teenth annual meeting) of the Associa- 
tion of Edison Illuminating Companies 
will be held at the Frontenac, Thousand 
Islands, St. Lawrence River, N. Y., com- 
mencing Tuesday, September 8, 1903, at 
9.30 4. M. A most successful convention 


from every point of view is expected and 
the committee wishes to impress upon 
each member that he should not fail to 
send at least one delegate to this impor- 
tant meeting. The following list of pa- 
pers has been prepared: 

“Commercial Experience with Nernst 
and Meridian Lamps,” by W. B. Thomp- 
son, Detroit, Mich. 

“Purchased Electric Power in Fac- 
tories,” by E. W. Lloyd, Chicago, Il. 

“Operating Features of High-Tension 
Power Stations,” by W. F. Wells, New 
York, N. Y. 

“Position of Steam Turbines in Cen- 
tral Station Operation,” by August 
Kreusi, Schenectady, N. Y. 

“Overhead Pole Line Construction and 
Operation,” by A. H. Manwaring and 
J. T. Hutchings, Philadelphia, Pa. 

“Comparison of European and Ameri- 
can Engineering Practice,’ by Charles 
Schwartz, Chicago, III. 

“Profitable Advertising,” by W. H. 
Johnson, Philadelphia, Pa. 

“The Central Station and the Isolated 
ee by Douglass Burnett, New York, 
“Depreciation in Electric Light 
Plants—How Estimated and Applied,” 
by H. M. Edwards, New York, N. Y. 

“Selection and Installation of High- 
Tension Switching Apparatus,” by Leon- 
ard L. Elden, Boston, Mass. 

“Illumination,” by Charles P. Stein- 
metz, Schenectady, N. Y. 

“Results Obtained with Steam Tur- 
bines in Milan, Italy,” by Guido Semenza, 
Milan, Italy. 

“The Development of Summer Light- 
ing,” by E. A. Leslie, Brooklyn, N. Y. 

“Notes on Commercial Features of 
European Lighting Practice,” by Arthur 
Williams, New York, N. Y. 
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Tests of Water-Tube Boilers on Ship Ports. 

The British Admiralty has been con- 
ducting some elaborate tests as to the 
suitability of water-tube boilers of the 
Belleville type for vessels of the navy. 
Two similar vessels, one equipped with 
water-tube boilers and the other with the 
Scotch type, were fitted with propellers 
which gave them equal speeds. The two 
were then started from Plymouth to 
Gibraltar in company for a test of the 
relative coal and water consumption. The 
water-tube boilers lost less water and 
burned Jess coal than did the other. A 
trial was then made to determine the 
least time in which the two vessels could 
he coaled and got ready for sea. That 
equipped with the water-tube boilers got 
realy in twenty-one hours, while the 
other required forty-five. At a signal 
being given to light fires and start, the 
water-tube boilers got up steam in twenty- 
six minutes, but the other required sixty- 
four: Recent tests have also been made 
with these boilers on several vessels of 
the French Navy which showed results 
confirming those obtained by the English 
vessels. The French cruiser Devestation, 
rated at 8,300 horse-power, burned 1.85 
pounds of coal per horse-power-hour when 
indicating 8,856 horse-power. The 
French cruiser Dupleix, rated at 17,100 
horse-power, consumed 1.75 pounds of 
coal per horse-power-hour in develop- 
ing 17,980 horse-power. The cruiser Mar- 
scillaise, 20,500 horse-power, consumed 
1.53 pounds of coal per horse-power-hour 
when indicating 14,498 horse-power. 
These figures show the efficiency of the 
water-tube boiler—Abstracted from the 
Nleamship (Leith), August. 

a 
Measuring the Variation of Current in a 
Coil During Commutation. - 

If a coil of fine wire having the same 
number of turns and being wound side 
by side with an armature coil is assumed 
to cut the same total flux as the latter 
coil, then the electromotive force set up 
in it will be equal to that in the arma- 
ture coil. Therefore, if one end of this 
coil is connected to one end of the arma- 
ture coil but in such a way that their 
electromotive forces will be opposed, the 
difference of potential at any instant be- 
tween the two free terminals will be equal 
to the fall of potential in the armature 
coil. due simply to ohmic resistance. This 
method has been applied by M. Iliobici 


Literature. 


to study the variations of current in the 
coils of a direct-current machine during 
commutation, The results so far obtained 
agree with those obtained by other meth- 
ods and this seems to indicate that the 
method is reliable. Great care should be 
exercised in winding the fine wire so as 
to get it in the best possible position and 
thus minimize any error which might 
arise from leakage or an unequal rate of 
cutting flux. This detail of the method 
is now being studied by the author with 
a view to determining the best position 
for the exploring coil of wire. In order 
to do this the author purposes to study 
simultaneously the variation of current 
by the method just described and by the 
following: Into each coil of the arma- 
ture a non-inductive resistance will be in- 
troduced. Then by measuring the fall 
of potential through this resistance at 
any instant, the intensity of the current 
at that moment may be determined. he 
results obtained in this way will be com- 
pared with those obtained by the other 
method, and by winding the exploring 
coil in various positions the best one will 
be determined.—Translated and abstract- 
ed from L’Electricien (Paris), August 
l. 
$ 
The Storage Battery in Its Relation to the 
United States Fortifications 

The value of the storage battery as a 
reserve for coast defence work, is here 
discussed by Lieutenant Lee Hagood. 
For this purpose accumulators are used 
for the searchlight, for the entire elec- 
trical supply, including field lighting and 
power and in connection with harbor 
mines. It is indispensable in the use of 
the telautograph and for signaling sys- 
tems and as a substation. For the lat- 
ter purpose batteries may be charged in 
series at a high voltage and discharged 
in parallel, and in this way cffecting a 
considerable saving in copper. The func- 
tion of the storage battery is, primarily, 
for this service that of a reservoir for 
electric supply. Several years ago it was 
decided to install small electric plants 
in the various fortifications. In the be- 
ginning the object was merely to obtain 
satisfactory light, but so many applica- 
tions of electricity have since arisen that 
at present the clectrie supply has grown 
to be one of the most important con- 
siderations in the equipment of a modern 
fort. Its use may be divided into two 


heads; in the fortifications and lighting 
the post. About the fortification itself 
the clectric supply is for the following 
purposes: Ignition of fuses, lights for 
electric night sights, lights for range 
finder cross-hairs, for telephones, for 
time interval bell circuits, for master 
clock circuits, for lighting the battery, 
for lighting range finder stations, for 
operation of the night signals, telauto- 
graphs and searchlights; the motors for 
control of the guns, ammunition hoists. 
shot room and ventilating fans. For the 
above purposes service must be uninter- 
rupted and reliable, and for this work 
the storage battery is well adapted. The 
author discusses various types of the stor- 
ave battery and the systems of applying 
these and the various booster systems. 
—Abstracted from the Journal of the 
United States Artillery, Fort Munroe, 
July and August. 
A 
Chelsea Generating Station. 

This article gives an outlined descrip- 
tion of the Chelsea generating station 
which is now being constructed by the 
Underground Electric Railways Company, 
of London. The site comprises about 
three and one-half acres of land with a 
water frontage on the Thames and Chel- 
sea Creek. The building is 454 by 1% 
feet and 104 feet high to the peak of the 
roof. The capacity of the building at 
normal load is 57,000 kilowatts. On this 
basis the cubic fect per kilowatt, includ- 
ing office building, is 139, and the square 
feet per kilowatt is 1.36. The building 1s 
of steel frame closed with brick and 
terra-cotta, unornamented. The roof 
and most of the floors will be concrete. 
The boiler room will contain cighty water- 
tube boilers arranged two stories high and 
equipped with mechanical stokers. The 
main generating sets cach consists of a 
horizontal turbine engine running at 1,000 
revolutions per minute and a three-phase 
generator wound for 11,000 volts, thirty- 
three and one-half cycles. There will be 
ten such sets with floor space for one of 
half the size. The normal rating of cach 
generator is 5,500 kilowatts, but they will 
carry an overload of fifty per cent for 
two hours at practically the same steam 
consumption per kilowatt-hour. There 
will be four 155-kilowatt, 125-volt steam- 
driven exciter sets. The condensing SY 
tem consists of vertical condensers loca 
in pits between the engine foundations. 
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The switchboard is carried on three gal- 
lery floors extending across the north side 
of the engine room. High-tension 
switches will be motor-operated and the 
feeder system extending to the twenty- 
three substations will be in duplicate. A 
line of sixty-four ducts is being con- 
structed to carry these feeders to the 
nearest point of the district railway. 
Coal will be received on lighters and dis- 
charged into bunkers which have a ca- 
pacity of 15,000 tons. The daily con- 
sumption will reach 800 tons.—Ab- 
stracted from the Electrical Engineer 
(London), July 31. 
A 
The Telegraphone. 

Some recent improvements in the de- 
sign of Poulsen’s telegraphone are de- 
scribed in this article, the latest types of 
which are now on exhibition in London, 
though they have not as yet been placed 
upon the market. The principle of the 
instrument remains the same. The cur- 
rent from the secondary of an ordinary 
microphone and induction coil system 
passes through a coil surrounding a 
small magnet under which a continuous 
steel surface is drawn. The steel is mag- 
netized in a manner corresponding to 
the variations of current produced by the 
voice and when the coil is connected to 
an ordinary telephone receiver and the 
magnetized steel surface again drawn 
under the magnet the original words are 
reproduced. In the original form the 
record was taken on a steel wire wound 
spirally upon a drum. One of the pres- 
ent type replaces this wire by a steel disc, 
making a very compact arrangement. 
This dise is about five inches in di- 
ameter and is held on a rotating plane 
by a milled nut. Ae the disc rotates the 
recording magnet is moved toward the 
centre of the disc by a micrometer screw 
driven back by the clockwork which also 
drives the disc. The speed of rotation 
is such that a constant velocity of one- 
half metre per second is maintained un- 
der the magnet, the disc speeding up as 
the magnet approaches the centre. For 
erasing the record a bar magnet with a 
The recording 
magnet is a pointed needle surrounded 
with a coil imbedded in insulating com- 
position and held in a small ebonite 
cylinder. For the larger instrument a 
steel wire is used which is wound from 
one wheel to another. This wire passes 
between the poles of three pairs of mag- 
nets. The centre pair is that used in 
recording and reproducing the message. 
The other two are used for erasing the 
message, two pairs being used so that an 
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old record may be erased with the wire 
passing in either direction. The articu- 
lation of these new types is good and 
there is freedom from foreign noises 
such as are heard in other types of talk- 
ing machines. On the other hand the 
loudness of speech is less with this ap- 
paratus than with the  others.—A0b- 
stracted from Electrician (London), 
July 31. 
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Coherers for Wireless Telegraphy. 

A British patent granted to Sir Oliver 
Lodge, of Edgbaston, Birmingham, A. 
Muirhead and E. E. Robinson, and de- 
scribed in the Mechanical Engineer, Lon- 
don, relates to improvements in coherers 
such as are emploved as detectors or re- 
celvers in systems of wireless telegraphy. 
In their design the inventors use a more 
definite kind of film, and obtain the nec- 
essary light pressure in a more definite 
manner than hitherto. Three designs of 
coherer are illustrated herewith. Fig. 1 
shows the coherer attached to a recorder 


CoHERER FOR WIRELESS TELEGRAPHY. 


coil in the “coherer” circuit; Fig. 2 ren- 
resents it attached to a tuning fork, and 
Figs. 3 and 4 illustrate the wheel-form 
of it. 

Referring to Fig. 1, F is a platinum 
needle attached to an arm G carried by 
a recorder coil H, t. e., a rectangular coil 
of insulated copper wire- pivoted or sus- 
pended between the poles of a magnet 
NS. Beneath the needle is placed a trough 
© containing mercury B. A layer of 
paraffin oil is poured upon the mercury 
B and the trough adjusted by means of 
the screw D until the needle point F just 
enters the mercury B. A suitable por- 
tion of the voltage of the single cell I 
is applied to the coherer A by shunting 
the cell with a resistance J and making 
connections at one pole of the cell and at 
an intermediate point on the shunt. The 
cel] I is joined up between the mercury 
pole B of the coherer and one terminal of 
the coil K of a siphon recorder. The 
recorder K is in series with the recorder 
coil H and the needle F of the coherer 
connected to one terminal of the cell or 
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battery I. So long as the amount of volt- 
age applied to the coherer is about three- 
tenths of a volt or less, the thin film of 
oil between the needle point F and the 
mercury B will prevent the passage of an 
appreciable current through the coils H 
K, but on the arrival of ethereal waves 
from a distance the voltage between the 
needle point and the mercury is instan- 
taneously and temporarily increased suffi- 
ciently to break down the oil film and 
allow a current to flow across it from the 
battery I, the result being a deflection of 
the recorder coil K, producing a signal 
on the tape L, and a deflection of the 
coil H in the direction to raise 
the needle F out of the mercury 
B. This withdrawal of the needle 
point F from the mercury B and reim- 
mersion in the same on the cessation of 
the current through the coil H restores 
the continuity of the thin film between 
the needle point and the mercury and 
prepares the coherer for a succeeding elec- 
tric wave or signal. 

In Fig. 2 the needle point F is shown 
attached to one of the prongs of a tun- 
ing fork M, which is kept vibrating by 
means of an alternating or intermittent 
current (generated by an alternator N) 
flowing through a bobbin of wire O placed 
between the prongs of the fork. The 
vibration of the needle point F in the 
mercury B thus produced restores the 
continuity of the film of oil immediately 
after the breaking down of the latter 
by ethereal waves from a distance, or a 
spark in the neighborhood. 

In Figs. 3 and 4 the conducting part 
F is shown in the form of a disc slightly 
immersed in the mercury B. ‘The con- 
stant rotation of the wheels, effected by 
a clockwork train P, brings about the res- 
toration of the continuity of the oil film 
between the wheel and the mercury after 
the cohering action of ethereal waves re- 
ceived from a distynee, as in the two 
former cases. The amount of pressure 
of the mercury upon the dise or wheel 
is regulated by means of the screw D. 
To clean or wipe the edge of the con- 
ductor F before it enters the mercury B, 
and thus obviate the prejudicial effects 
of stray disturbances upon the recorder 
slip, a pad of felt Q is emploved mounted 
in light contact with the conductor F, for 
which purpose it is secured to a spring R. 

be eet 

Mr. E. Hauser has found that the rate 
of interruption of the Wehnelt interrupter 
may be greatly increased and its starting 
potential lowered by employing dilute 
sulphuric acid and adding to it twenty 
per cent of its weight of sulphate of mag- 
nesia. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


An Automatic Igniter. 

The accompanying illustration shows 
the Apple automatic igniter which 18 
manufactured by the Dayton Electrical 
Manufacturing Company, of Dayton, Ohio. 
The weight of this automatic igniter is 
sixteen and one-half pounds and its ex- 
treme dimensions are five by six by eleven 
inches. The igniter does away with bat- 
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AUTOMATIC IGNITER. 


teries, belts and switches; is simple and 
compact, and while it is entirely enclosed 
provision is made for easy accessibility to 
its working parts. The design, a8 may 
be seen from the illustration, makes it 
dust, dirt and water-proof. The appa- 
ratus consists of an Apple dynamo fitted 
with an Apple friction governor that will 
maintain the speed of the dynamo at 
1,400 revolutions per minute, irrespective 
of the speed of the engine. 

There is now a demand, created by the 
adoption of gasoline motors to all kinds 
of power work, for an igniting dyna- 
mo which will furnish current for igni- 
tion at all times; as modern gasoline mo- 
tors are subject to considerable changes 
of speed there is more or less difficulty in 
getting perfect service from the ignition 
apparatus. The application of the Apple 
governor to the igniter, the company 
claims, obviates any difficulties in this 
direction and controls absolutely the speed 
of the dynamo. 

The company guarantees the following 
features in the operation of the auto- 
matic igniter: It will spark an engine 
at very low speed by reason of the perma- 
nent magnetic pole-pieces which are kept 
strong by the field coils when up to nor- 
mal speed, and with the friction gov- 
ernor the machine can use extremely 
small friction without slippage when 
starting; it will furnish a very great out- 
put at reasonable speeds and it can be at- 
tached to any gas Or gasoline motor by 
any one without the necessity of having 
previous experience. 

————__+->o—_—__ 
Testing a New Air Brake in . 
Germany. 

A consular report states that a recent 

meeting of a commission composed of rep- 


resentatives of the Imperial Prussian, 
Bavarian, Saxon and Baden state rail- 
roads was held early in July in order to 
test the new Steiner distance brake, which 
is said to be an improvement upon those 
now in use. It is so connected to the air 
brakes of a train that when the front 
wheels of a locomotive pass over a danger 
signal placed upon the tracks it will auto- 
matically put on the brakes, at the same 
time opening the whistle valve. The re- 
port says that the apparatus worked with 
perfect satisfaction at the speed of 83.75 
miles per hour, but because of the extraor- 
dinary strain to which it was subjected 
an important part of the brake was 
broken. The commission has recom- 
mended that an extended trial be given 
the Steiner brakes upon the regular train 


service. 
— a 


A Severe Test for Guy Anchors. 

The accompanying illustrations give 
a pretty good idea of the great damage 
which was brought about during the re- 
cent storm at East St. Louis. The photo- 
graphs from which these illustrations 
were made were taken the day after the 
storm which wrecked the stacks of the 
large power-house of the East St. Louis 
& Suburban Railway Company. These 
stacks were 6 feet in diameter and 160 
feet high. They were guyed with three- 
quarter-inch steel cables to twenty-four 
twelve-inch Stombaugh guy anchors 
bored in their full lengths. In every 
instance the three-quarter-inch cable was 
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WRECKED Stacks AT St. Lotis. 
ANCHORS UNMOVED. 


snapped like so much thread, but the guy 
anchor did not move an inch. This power- 
house is one of the largest west of Chi- 
cago. The East St. Louis & Suburban 
Railway Company is using the Stom- 
baugh guy anchor for all its belt-line guy- 
ing also. The Stombaugh guy anchor was 
described recently in these columns. It 
consists essentially of a saddle-shaped 


plate which was placed vertically in a 
hole bored four or five feet in the ground 
in a slanting direction. After the plate 
has been deposited at the bottom of the 
hole the earth is tamped in all around 
it and more solid pressure is then taken 
upon the guy line which is joined to the 
plate, and the mechanical moment is of 
such a nature that the plate is swung 


THe Guy STUBs AND ANCHORS STANDING 
UNMOVED AFTER THE STORM. 


around so that it assumes & position at 
right angles to the direction of the pull. 

Messrs. W. N. Matthews & Brothers 
are the exclusive distributors for these 
anchors, with headquarters at 600 Carle- 
ton Building, St. Louis, Mo. 
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Money Orders by Wireless 
Telegraphy. | 
The Cunard steamship Campanis has 


the honor of establishing the first wire- 


less telegraphy money order office in the 
Ocean. One ? 


middle of the Atlantic ! 
the saloon passengers on the Campania, 
soon after leaving Queenstown, discovere 
that he had insufficient ready money t0 
pay numerous expenses, and, not panes 
any friends on board, was under cons! 
able embarrassment as to means for pro 
viding himself with cash. He remember 
that his mother was 8 passenger On 
Lucania, which left New York the = 
day that the Campania sailed from ea i 
pool, so arrangements were made P 
up the Lucania by wireless telegrap ie 
make a request of the gentleman s mo 
to pay the purser of the Lucania 
ing him to advise the aa ioe 
ia to pay the money to 16t 5i j 
ane Yt ead éstablished_at fifty miles 
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distance, both ships being then in mid- 
Atlantic. The messages were sent and re- 
ceived with great facility and easily under- 
stood. After the message to the lady on 
board the Lucania was properly under- 
stood, the purser of the Lucania tele- 
graphed a message to the purser of the 
Campania to pay the voung man the 
money, as he had collected it from the 
mother on board the Lucania. 


A New Type of Shunt-Feed Enclosed 
Arc Lamp. 

The accompanying illustration shows a 

new type of shunt-feed enclosed arc lamp 
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which has been designed by W. F. War- 
ner, of Muncie, Ind. Mr. Warner has 
been a practical electrical lighting engi- 
neer for over twelve years and at present 
is superintendent of the city lighting 
plant at Muncie. His experience has 
given him facilities for understanding 
the exact requirements of a lamp of this 
nature. Notwithstanding many advan- 
tages which the enclosed arc lamp is 
claimed to give over the old open type, 
many operators hesitate in the adoption of 
the new system because of the expense of 


making the change, and there has been a 
demand for some time for a successful en- 
closed are lamp which could be operated in 
connection with the present machine 
equipment. Mr. Warner began experi- 
menting in this line a number of years ago 
and worked out the shunt-feed enclosed 
are lamp which has been under a constant 
burning test up to the present time. Its 


operation has proven so economical and 


satisfactory that he has decided to place 
this on the market on a permanent busi- 
The illustration shows the 
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working parts of the lamp, the hood and 
globe being removed. Its operation is posi- 
tive and simple, and the manufacturer 
states that the lamp has been adopted for 
street lighting in several cities. 


The Curtis Turbine in Chicago Elec- 
tric Light Station. 

The first 5,000-kilowatt Curtis turbine- 
generator was run experimentally last week 
at the Fisk street station of the Common- 
wealth Electric Company, of Chicago. It 
carried its rated load about three hours. 
No economy tests were made, yet there 
was every indication that the machine 
when tested in this respect will equal, if 
not excel, the best compound condensing 
engine. Further experimental trials are 
being made. The capacity of the ma- 
chine is reported to be at least fifty per 
cent above its rated load. This is be 
lieved to be the largest load carried on 
any turbine-generator. 
A 2 
A New Central Energy Subscriber’s 

Set. 

The accompanying illustrations show 
a new type of central energy subscriber’s 
apparatus designed and placed on the 
market by the Fahnestock Transmitter 
Company, 74 Cortlandt street, New York 


— E 


CENTRAL ENERGY SUBSCRIBER'S SET, OPEN. 


city. This set embodies considerable 
novelty in the design of the woodwork, 
inasmuch as the condenser receptacle oc- 
cupies the usually vacant space between 
the writing shelf and the transmitter. 
This permits of a material shortening of 
the set and improves its appearance gen- 


erally. 
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The lower half of the box covering the 
hook switch, ringer magnet and coil is 
arranged to hinge downward and in do- 
ing so uncovers the lower end of the con- 
denser receptacle. This permits of the 
removal of the condenser without dis- 
turbing any other part of the set. 

When closed the box is fastened by a 
lock and key which prevents any possi- 
bility of its being tampefed with. The 


CENTRAL ENERGY SUBSCRIBER’8 SET, CLOSED. 


hook switch and coil are mounted on the 
condenser receptacle and when the box 
is Open are easily inspected. 

This set is equipped with the com- 
pany’s button type of transmitter and its 
new hook switch. 


Proceedings of the Engineer Society 
of Western Pennsylvania. 

The June issue of the Proceedings of 
the Engineer Society of Western Penn- 
sylvania contains the following papers: 
“Advance in Modern Steel Construction,” 
by L. F. W. Hildner; “Nickel Steel for 
Purposes of Construction,” by Ralph H. 
Watson; “Steel Forgings,” by T. D. 
Lynch; “Some Characteristics of Good 
Forgings and Some Things to Avoid,” 
by James H. Baker; “Drop Forging,” by 
Dwight Goddard; “Castings in Modern 
Construction,” by D. McDougal; “Prop- 
erties of Wire in Telephone Work,” by R. 
A. L. Snyder, giving briefly the proper- 
ties of various kinds of wire and the sizes 
generally used; “Cold Rolled Steel,” by 
J. J. Crane; “Power Plant Design,” by 
R. W. Stovel; this considers briefly the 
location and arrangement of the proper 
setting of the various apparatus and the 
efficiencies obtainable and gives some de- 
tails of the equipment of the modern con- 
struction of moderate size. 
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The Utilization of Electric Motors 
by a Terminal Company. 

The Bush Terminal Company is one 
of the latest developments of the trans- 
portation problems in and around New 
York Harbor, and its development and 
profitable operation is the result of the 
congested terminals on Manhattan Island 
and in New Jersey. 

The corporation has acquired a large 
acreage and an extensive water front 
extending from Thirty-ninth to Fifty- 
second street, South Brooklyn. 

It has completed four docks, each one of 
which is larger than any other dock in 
New York Harbor, and has built ware- 
houses and laid down nearly thirty miles 
of railroad. It handles freight in freight 
cars directly from the railroads and on 
to the docks, thereby saving not only the 
increased dock charges of New York city 
hut the cost of rehandling. IJt connects 
its railroad lines with the various rail- 
roads terminating in and around New 
York city by means of barges on as regu- 
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lighters, railroad cars, steam locomotives 
and electric motors. 
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rich, general engineer, both of whom are 
technically educated engineers, and, as 


Fic. 1.—VIeEw IN TRANSFORMERS SUBSTATION, Busa TERMINAL COMPANY. 
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Fic. 2.—PortTaBLE MOTOR AND TERMINAL Boxes, Busu TERMINAL COMPANY. 


lar a schedule as the schedule of any rail- 
road. It is equippe ' 


The property is under the direction of 
>U! tugs, barges, Mr. Bush, the president, and Mr. Good- 


may be expected from this situation, 
modern facilities and economic methods 
of handling have been introduced. 

The utilization of the electric current 
for the rapid and economic handling of 
freight and packages has been developed 
to its fullest extent. At the present time 
the company obtains its power from the 
high-tension main of the Brooklyn Edi- 
son Company. Alternating current at 
8,000 volts is converted into 300 volts 
direct current and distributed around 
the plant. (The substation is shown in 
Fig. 1.) The wiring is on the four-wire 
system and located at convenient inter- 
vals both inside and outside of the piers 
and warehouses, as is shown in Fig. 2. 
Portable electric motors and hoists are 
used almost exclusively for handling the 
packages. The specifications call for an 
electric motor, which at eighty amperes 
and 220 volts will raise one ton 250 feet 
per minute, and the service test of the 
motors is dropping one ton 100 feet and 
catching it before it reaches the ground 
in the last ten feet of fall. It is extremely 
interesting to watch the various uses 
made of these portable electric motors. 
Two will be brought together and oper- 
ated by one man, the two ropes going 
through different pulleys in such a man- 
ner that packages can be hoisted, swung 
and deposited without the necessity of 
rehandling. This hoisting will be done 
by one motor, then a second motor will 
tighten on its rope and» release the_first 
motor which: will) cause the package to be 
deposited on the pile, or on or m 


ay P EE u rer a TE, ES ETE I Tn, Ld w 
SET, I EI TET ETO, EOS, TT LE ATL EEN: en. _ ee ESS I A 


August 22, 1903 


freight car. Twe 
steredores will I 
and into or out 

tons or more p: 
from twenty to 

cording to the a1 
saving in time | 
electric motors, 

something over st 
3 represents two 
cotton out of th 
ling it up five st 
houses. 


—— 


Municipal St. 
And 

An interesting 
ing plant enterpr 
derson, Ind., and 


Fig, 3.. 


duction of the ste 
Municipal power 
of Anderson has 
an electric light } 
in city Waterway 
River. The elect 
Da setarate by; 
by 100 feet, ad 
pant whose hi 
pwer Necessary f 
tleetrie light plan 
“e present Jj 


i 


prise two belted 


t eighty a” 
(s aji e 


| Tt is et” 
ye various 1" 
electric W” 


im 4 
ther and o 


a Mia 


August 22, 1903 


freight car. Two electric motors and two 
stevedores will handle across the dock, 
and into or out of the warehouses more 
tons or more packages than a crew of 
from twenty to thirty men, varying ac- 
cording to the articles being moved. The 
saving in time and labor by using the 
electric motors, in some instances, is 
something over seventy-five per cent. Fig. 
3 represents two motors used in taking 
cotton out of the freight cars and hand- 
ling it up five stories and into the ware- 


houses. 


Municipal Steam Turbine Plant, 
Anderson, Ind. 
An interesting municipal electric light- 
ing plant enterprise 1s under way at An- 
derson, Ind., and marks the second intro- 
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additions to the power-house, Westing- 
house steam turbine generating units 
have been selected for power extensions. 
At the present time two 400-kilowatt 
units will be installed, together with one 
twenty-kilowatt exciter, direat-connected 
to a Westinghouse standard engine, and 
a complete switchboard equipment. 

As the result of the employment of tur- 
bines in this plant it has been found pos- 
sible to install a complete boiler plant in 
the electric light building, thus rendering 
the operation of the lighting system en- 
tirely independent of the waterworks sys- 
tem. The new boiler plant consists of 
three 310-horse-power Stirling water- 
tube boilers -equipped with Roney me- 
chanical stokers. The boilers will not be 
arranged for superheat, but will supply 


the city waterworks, located near White 
River. The electric installation is housed 
in a separate building, approximately 50 
by 100 feet, adjacent to the waterworks 
plant whose boilers furnish the steam 
power necessary for the operation of the 
electric light plant. 

The present lighting equipment com- 
prises two belted generating units, but 
the increasing demand for light and 
power renders the available capacity in- 
adequate to carry even the present load, 
at times resulting in a severe overloading 
of the entire equipment. In order to se- 
cure immediate relief from these condi- 
tions and avoid the necessity of erecting 


turbo-generators will furnish three-phase 
current to the lighting power and distrib- 
uting system at a frequency of 7,200 al- 
ternations and at 2,200 volts pressure, no 
step-down transformers being used. The 
turbine equipment will operate condens- 
ing as the plant is located near the river 
bank where condensing water is available. 
Surface condensers will be used and the 
condensation from the turbines will be re- 
turned directly to the boilers, as the ex- 
haust is entirely free from oil. 

An interesting feature of the turbine 
installation is brought out by the fact that 
by replacing the belted units with tur- 
bine-driven units, sufficient space is made 
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available for the installation of the com- 
plete boiler plant, together with an addi- 
tional turbine unit and the necessary. 
boilers at such times as the future de- 
mands upon the plant require this ex- 
tension. 

E. R. Vincent, M. E., of Indianapolis, 
Ind., has been retained by the city of An- 
derson as consulting engineer, and the in- 
stallation is under his general supervi- 
sion. 


—— -ea 


Sprague Flexible Metallic Conduit 
for the Interborough Subway 
Cars. 

A recent testimony to the value of 
flexible métallic conduit was made by 
Vice-President and General Manager 
Bryan, of the Interborough Rapid Transit 
Company, New York city, in an interview 
published in the New York Sun, August 
12. Speaking of the fireproof construc- 
tion of the new cars for the subway, and 
the impossibility of the Paris accident be- 
ing repeated in New York, he says: “The 
wiring for lighting the cars is on the roof 
away from the passengers. Two small 


, COMPAST. 
om this sitt: wires are Insulated with asbestos and car- 
-economie ma! ried in conduits of flexible metal.” The 
EE flexible metallic conduit which he refers 
the electric ar! to is that manufactured by the Sprague 
PA Electrice Company, which received the 
Aa order for this type of conduit for the In- 
At the preen i> terborough car Wiring for lights. This 
eens : type of conduit is excellent for car wiring 
eee as well as the wiring of buildings where 
cae thorough protection to wires and insula- 
nating ane tion is essential. Its flexibility is such 
ed into W 1 that it can be bent around corners and 
istributed re over obstructions with ease, the energy re- 
ation is si0¥ - quired to bend it being no more than is 
s on the a required to bend a manilla rope of the 
convene 7 Fic. 3.—Two Morors HANDLING CoTTON BALES FROM FREIGHT CARS. same diameter. No elbows, theref une 
tside if hep are required and the installation is re- 
shown me duction of the steam turbine in American saturated steam to the turbines at 150 duced to absolute simplicity. 
s and bo: ' municipal power plant service. The city pounds pressure, all condensation being pe R 
for pandins * of Anderson has for some years operated returned to the boilers by a steam loop The International Association of 
tions call Br an electric light plant in connection with and Holly gravity return system. The Municipal Electricians. 
The eighth annual meeting of the Inter- 


national Association of Municipal Elce- 
tricians will be held at Atlantic City, 
N. J., September 2, 3 and 4. The papers 
for discussion have been announced, and 
in some cases these have been distributed 
for perusal by the members, in order that 
an intelligent discussion might be brought 
about. The following papers have been 
distributed: “Records and Reports,” by 
Austin S. Hatch, Detroit, Mich.; “The 
Importance of the Fire Alarm and Police 
Telegraph,” by W. H. Thompson, Rich- 
mond, Va. ‘There has also been estab- 
lished a question box, and a number of 
questions have already been filed. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


MEXICAN ELECTRIC TRACTION—An electric traction system 
is to be built between Allende and Zarazoza, both places being lo- 
cated in the state of Coahulia, Mexico. The distance is about twenty 
miles. It is intended to eventually extend the line to Ciudad Por- 
firio Diaz, on the Mexican frontier. The line would then be about 
sixty miles long. 


A HEAVILY CAPITALIZED HOLDING COMPANY SAID TO 
BE ORGANIZED IN CALIFORNIA—A holding company with a 
capital of $50,000,000 for the Huntington electric lines in southern 
California has been organized. Senator W. A. Clark, of Montana, 
and E. H. Harriman have a minority of the stock in the company, 
Hellman and Huntington keeping the control. The interested per- 
sons have decided not to disturb the existing four companies which 
represent the Hellman and Huntington lines. 


NEW POWER-HOUSE—Within the next two weeks the Louis- 
ville Railway Company will begin the erection of a power-house 
at Meadow Brook station on the Third avenue Jacob Park car line. 
It will be a brick structure, two stories in height, and will cost 
about $26,000. The house will connect with the new power station 
at Logan and Lampton streets, and the voltage, coming from the 
latter station, will be reduced at the Third street station to the 
voltage necessary for operating the two Jacob Park street car 
lines. 

BROOKLYN RAPID TRANSIT NOT TO EXPERIMENT WITH 
POULSON PLAN—The plans for relieving the congestion during 
rush hours at the loops at the Manhattan end of the New York & 
Brooklyn Bridge during rush hours will not be along the lines 
suggested by Mr. Niels Poulson. His plan was to construct a 
moving walk-way. President Edward W. Winter, of the Brooklyn 
Rapid Transit Company, has announced that the Poulson plan 
would practically receive no recognition at the hands of the 
Brooklyn Rapid Transit Company, inasmuch as the company is 
now carrying out the plan for four additional loops. The latter 
plan is now in course of construction and the passengers are using 
the local bridge cars at night while the work is going on. 


THE CONNECTICUT POWER SCHEME—The New Boston & 
Springfield Electrical Power Company, with a capital of $4,000,000, 
has just been organized by New York promoters and capitalists 
and has secured the principal water privileges along the branch 
of the Farmington River from Otis, Mass., to New Hartford, a 
distance of about twenty miles, taking over the Greenwoods prop- 
erty in New Hartford and the rights recently secured in Otis and 
New Boston by the Boston and New York parties, Messrs. Flint, 
Gile and others. The purpose is to convert the water power along 
the river into electrical power and transmit 1t to Springfield, Mass., 
where it is said contracts have already been made to furnish 10,000 
horse-power. It is estimated that 7,500 horse-power can be ob- 
tained at New Boston and upward of 6,000 horse-power at New 
Hartford and Otis. At least $3,000,000 will be expended along the 
Farmington River to develop this power. 


INTERURBAN CORPORATION—A corporation, representing 
millions of dollars, has been organized at Beaumont, Tex., to build, 
operate and manage a great system of interurban lines. For some 
time there have been meetings between several capitalists from Ohio 
and many of the most prominent and influential of the capitalists of 
Beaumont. Their plans and objects have not been given publicity, 
but it develops that the secret sessions have had to do with a 
system of electric lines that will connect the oil and rice industries 
that have been flourishing in this section of the state, and handle 
their products to the gulf. The men interested in the project are: 
Messrs. E. R. Norvell, Captain William Wiess, Turner & Nabers, 
McFadden, Wiess & Kyle, T. S. Reed, W. C. Averill, G. W. Carroll, 
Captain George W. O’Brien, Colonel George A. Mill and John N. 
Gilbert, of Beaumont, and George M. Craig, of Port Arthur, 
John R. Lynn, of Springfield, Ohio, William Abbott Smith, 
Hugh Smith and Theodore Weyant, of Columbus, Ohio. The 
company is capitalized at $300.000, and application for the charter 


has been made. The corporation will be styled the Beaumont, Sour 
Lake & Port Arthur Traction Company. It has taken over the rights 
and holdings of the construction company now building between 
this city and Sour Lake, and, following the policy of that company, 
will lose no time, but complete the line in the same manner that 
it has begun. The company does not take over the Beaumont, 
Port Neches and Port Arthur lines, but will build a line between 
these points entirely separate and distinct. R. C. Welles, who has 
been the superintendent of construction for the old company, will 
act in the same capacity. George White has been engaged as chief 
engineer of the corporation. J. N. Lynn will act as consulting en- 
gineer and have personal charge of the electrical affairs. It is 
stated that the stockholders represent not only the best element 
of the city, but have over $10,000,000 behind the project. 


PERSONAL MENTION. 


MR. J. J. WELCH has been transferred from the position of 
manager of the Paterson district of the New York & New Jersey 
Telephone Company to take charge of the Jersey City office of the 
company. 

MR. THOMAS A. EDISON, it is said, has perfected a commer- 
cial phonograph and made it practical for taking court testimony 
and other dictation. The record used is nine inches long, and 
capable of taking several letters. 


MR. J. F. BLAUVELT, of the New England Butt Company, of 
Providence, R. I., was a New York visitor this week. Mr. Blau- 
velt’s company is probably the largest manufacturer of insulated 
wire braiding machinery in the world. 


MR. A. E. RODGERS, general manager of the Perth & Kal- 
goorlie Electric Traction system, is drawing up plane for an elec- 
tric traction system to be constructed in West Australia, to operate 
in and around Essendon, Flemington and Kensington. 


MR. A. W. DOUGLAS has tendered his resignation as secre- 
tary of the Shawinigan Water and Power Company, of Montreal, 
and is to leave for the Pacific coast. Mr. Douglas will be suc- 
ceeded by Mr. Howard Murray, who has been connected with the 
company for a number of years. 


MR. J. K. ROBINSON, of Iquique, Chili, who represents the 
Westinghouse Electric and Manufacturing Company, the Standard 
Underground Cable Company, and other prominent American 
manufacturing interests in Chili, Peru, Bolivia and Ecuador, is 
visiting the United States, where he will place contracts for the 
electrical equipments of two extensive Chilian nitrate plants. 


MR. H. E. HUNTINGTON, of Austin, Tex., it is announced, has 
purchased all the independent telephone toll lines in Texas, aggTe 
gating 1,000 miles, and for which he has paid $400,000. It is stated 
that Mr. Huntington has now closed negotiations for the purchase 
of the independent telephone exchanges located in Austin, San 
Antonio, Houston, Corsicana, Waco, Beaumont, and nearly a score 
of other towns in Texas, Louisiana and Indian Territory. 


DR. J. A. MCGOWAN’S paper on “First Aids and Appliances,” 
which was read at the Chicago convention of the National Electric 
Light Association, has been reprinted and is being distributed 
to members of the association. This is in line with the suggestion 
that was made at the convention at the time the paper was read. 
The information contained in this paper is regarded as most 
valuable, and should be in the possession of every electric station 
manager. 


MR. CHARLES L. EDGAR, Boston, Mass., president of the 
National Electric Light Association, was a visitor to New York 
last week, in connection with association matters. President Edgar 
has appointed a number of committees and editors of different de- 
partments to report to the twenty-seventh convention of the 
National Electric Light Association, which will be held in Boston. 
Mass., next May. These appointments will be announced later. 
By taking up active work at so early a period in the year Mr. 
Edgar hopes to furnish a convention programme that shall exceed 
in interest, if possible, the very attractive ones of the past years. 
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ELECTRICAL SECURITIES. 


There was a very evident disposition manifested by large 
financial interests to bring about a cessation of forced liquidation 
and to support a decided raise in prices. The temper of tbe stock 
market throughout the country showed a decided change, in tbat 
the bull movement migbt almost be termed enthusiastic in its na- 
ture. All along the line prices advanced sharply, and these ad- 
vances were beld firmly all through the week, the markets closing 
strong on tbe last day. This condition of affairs has been 
prophesied for some time, and the question that 1: raised now is 
one which looks for an answer which will convey the reasons for 
the disastrous period which bas just been gone through. There 
has been, even in the periods of greatest decline during the past 
eight or nine months, no internal complication which would justify 
the aggravated decline which set in early in the year and which 
has continued so steadily. Notwithstanding the pessimistic view- 
point of some speculators, following the protracted period of de- 
pression, an examination of statistics shows that there is little 
basis for an argument that industry in general is in any way 
radically wrong. Railroad earnings are breaking all past records 
for corresponding times, and while the cereal crop in one direc- 
tion was more or less of a disappointment, this is more than com- 
pensated by record-breaking conditions in the surplus-producing 
territory. This condition of affairs will create a prosperous com- 
munity among the agricultural interests of the country. It is also 
noticed that the iron and steel trades are enjoying a solid busi- 
ness, with no indications of any serious reversal. Railroad 
operatives are looking forward to a remarkable business during 
the coming harvesting season, and although railroad car shops 
are surfeited with orders, it is probable that there will be more 
or less of a car famine shortly to handle the moving interior 


commerce. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 15. 


New York: Closing. 
Brooklyn Rapid Transit................ 4556 
Consolidated Gas.............b.ceee ee eee 1793 
General Electric...... ee ra eee 164 
Kings County Electric................... 165 
Manhattan Elevated............. E 13514 
Metropolitan Street Railway............ 115 
New York & New Jersey Telephone..... 145 


Westinghouse Manufacturing Company... 165 


The Westinghouse Electric and Manufacturing Company has 
made application to the New York Stock Exchange for permission 
to list $9,135,200 of assenting stock. The money raised from the 
sale of this stock will be used for making extensions to plants to 
meet the growing business of the company and for working capital. 
A portion of this stock was issued in 1901, and the amount in- 
cludes the $4,500,000 issued in May. This makes the amount of 
assenting stock outstanding $18,516,551, leaving nearly $2,500,000 
of this class of stock still in the treasury. 

The Kings County Electric Light and Power Company has de- 
clared a regular quarterly dividend of 2 per cent, payable to stock- 
holders of record August 21. 

The list of electrical securities shows a considerable advance 
since the closing prices for last week. Brooklyn Rapid Transit 
gained 654 points; Consolidated Gas, 11% points; General Elec- 
tric, 14 points; Kings County Electric, 10 points; Manhattan Ele- 
vated, 614 points; Metropolitan Street Railway, 6% points, and 
Westinghouse Manufacturing Company, 5 points. 


Boston: Closing. 
American Telephone and Telegraph...... 134 
Edison Electric Illuminating............ 239 
Massachusetts Electric..............--06. 81 
New England Telephone................. 123 


Western Telephone & Telegraph preferred 82 


The feature of the market during the week was the strong 
buying of American Telephone and Telegraph shares. During this 
buying the price held firm and was bid up 2% points to 134. 
Edison Electric Illuminating gained 14 points. Massachusetts 
Electric was dealt in considerably. New England Telephone 
gained 3 points, and Western Telephone and Telegraph preferred 


held stead at 82. 
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Philadelphia : Closing. 
ELectric Company of America............ 8% 
Electric Storage Battery common....... 55 
Electric Storage Battery preferred...... 54 
Philadelphia BElectric................2000- 5% 
Union “Tractloniac. i.e ides eae beanies 43% 
United Gas Improvement............... 845% 

Chicago: Closing. 
Chicago Telephone......... E EEAS 120 
Chicago Edison Light................... 140 
Metropolitan Elevated preferred......... 65 
National Carbon common..............6. 21 
National Carbon preferred............... 88 
Union Traction common................. 4% 
Union Traction preferred............... 18% 


It has been announced that the operating expenses of the 
Union Traction Company have been considerably increased since 
the universal transfer system was imposed on it by the city of 
Chicago a year ago next October. Before this period the com- 
pany used about 1,000,000 transfers monthly, whereas at present 
2,000,000 or thereabouts are necessary to meet the large traffic 
over the company’s lines. It is stated that the Metropolitan Ele- 
vated traffic has been cut into three or four thousand a day on 
account of this transfer system. 


NEW INCORPORATIONS. 
BEATRICE, NEB.—The Virginia Telephone Company. $4,000. 


WILMINGTON, DEL.—American District Telegraph Com- 
pany. $20,000. 


COUNCIL BLUFFS, IOWA-—Summit Rural Telephone Com- 
pany. J. C. Geister and others, incorporators. 


AUGUSTA, ME.—Swain Island Telephone and Telegraph Com- 
pany. $5,000. President, W. B. Snidsay; A. C. Smith, treasurer. 


CINCINNATI, OHIO—The Interstate Telephone Company. In- 
corporators: S. P. Kineon, O. L. Perin, E. Zimmerman, R. H. Ellis- 


ton and F. K. Ludlow. 


TRENTON, N. J.—The Saginaw Bay City Railway and Lake 
Company. $3,000,000. Incorporators: Joseph F. Cotter, William 


Eidell and I. C. Clow. 


WAPAKONETA, OHIO—United Farmers’ Telephone Company. 
President, R. A. Kerr; vice-president, M. Lavison; secretary, J. N. 


Graham; treasurer, C. C. Creps. 


ADRIAN, MICH.—The Citizens’ Electric Light, Power and 
Heat Company. $100,000. The new concern takes in the old elec- 


tric light and power company. 


WINONA, IND.—The Winona Electric Light and Water Com- 
pany. $100,000. Its purpose is to furnish light and power to 
Winona, Warsaw and surrounding territory. 


JAMESTOWN, N. Y.—Ashville & Panoma Telephone and Tele- 
graph Company. $15,000. Incorporators: C. W. Appleby, A. H. 
Appleby, E. E. Berry, A. J. Peterson and B. D. Phillips. 


OMAHA, NEB.—Monona Telephone Company; $100,000; in- 
corporators: J. B. Huff, S. B. Martin and others. Goldfield Tele- 
phone Company; $10,000; incorporators: Howard Crill and others. 


WAPOKONETA, OHIO—The Buckland Telephone Company. 
H. D. Bowsher, T. B. Bowsher, Dr. R. W. Sharp, B. Graham, 
J. Edman, G. W. Romshe, S. A. Brookhart, C. Lathrop and C. F. 


Bowsher. 


TRENTON, N. J.—Southern Kentucky Interurban Traction and 
Power Company. $125,000. Incorporators: C. W. Courts, J. M. 
McCutchen, J. C. Browder, S. R. Crewdson, R. P. Manley, R. R. 
Clark, J. W. Clark, H. S. McCutchen, W. P. Bainbridge. 


JERSEY CITY, N. J.—Southern Telephone and Telegraph 
Company; $25,000; incorporators: Arthur Johns, E. P. Hervey, 
G. W. I. Dwinnell. Atlantic & Pacific Telephone and Telegraph 
Company; $2,500; same incorporators. Sauttum Telephone and 
Telegraph Company; $2,500; same incorporators. 
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TELEPHONE AND TELEGRAPH. 


DALLAS, TEX.—A new automatic telephone system will be 
installed at Chelburne. 


PHILADELPHIA, PA.—The Factoryville Telephone has . been 
incorporated with a capital of $5,000. 


BALLSTON SPA, N. Y.—A telephone line will be built to con- 
nect Galway and Ballston and points east. 


NEWARK, OHIO—The Newark Independent Telephone Com- 
pany is erecting an exchange at Granville. 


DELPHI, IND.—The Cass County Security Company has bought 
out the Logansport Home Telephone Company. 


MAYSVILLE, KY.—The Mutual Telephone Company has de- 
cided to build a new line from Dover to Fernleaf. 


ENNIS, TEX.—The Independent Telephone Company is erect- 
ing a line to Corsicana, to connect with southern Texas. 


DANVILLE, ILL.—An underground telephone service is being 
installed by the Vermillion County Telephone Company. 


SYRACUSE, N. Y.—The Syracuse Telephone Company plans 
the expenditure of about $300,000 for the betterment of its service. 


BOSTON, MASS.—At a meeting of the Whitman selectmen it 
was voted to grant a franchise to the Automatic Telephone Com- 


pany. 


PITTSBURG, PA.—The Federal Telephone Company is build- 
ing a line from Washington, Pa. to Wheeling, about thirty-five 
miles. 


SKOWHEGAN, ME.—The Hartland & St. Albans Telegraph 
and Telephone Company has been organized with a capital of 
$10,000. 


JANESVILLE, WIS.—A new farmers’ telephone line has been 
constructed to Willowdale by the Rock County Farmers’ Tele- 
phone Company. 


FLORENCE, COL.—About twenty new telephone lines are being 
built south to Silver Creek and adjoining towns by the Colorado 
Telephone Company. 


KANSAS CITY, MO.—The Haley Telephone Company, which 
has a franchise to install a telephone system at Independence, is 
hastening the work. 


ALBERT LEA, MINN.—The American Telephone and Tele 
graph Company will build a line into this county, having already 
secured the right of way. 


FALL RIVER, MASS.—The Fall River Automatic Telephone 
Company has completed its copper toll line connecting with the 
New Bedford automatic exchange. 


JEFFERSON CITY, MO.—The Liberty Telephone Company, of 
Liberty, has filed articles showing that it has made an increase 
in its capital stock from $15,000 to $25,000. 


LOCKHART, TEX.—The Commercial Telephone Company has 
been granted permission to erect a telephone line from the county 
line on the San Marcos & Lockhart to Lockhart. 


NORTHAMPTON, MASS.—The Southern Berkshire Telephone 
Company has been organized, and will connect Great Barrington 
with Alford, Egremont, Suffield, New Marlboro and Monterey. 


WILMINGTON, N. C.—The Southern Bell Telephone Company 
will erect a $16,000 building in Charlotte, and spend about $35,000 
in equipping a new exchange and placing its wires underground. 


LINCOLN, NEB.—The Golden-Rod Telephone Company, of 
Wahoo, has filed amended articles of incorporation with the Secre- 
tary of State, increasing the capital stock from $50,000 to $150,000. 
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PETERSBURG, VA.—The Petersburg Telephone Company has 
secured the right of way to Chesterfield Courthouse, and will at 
once establish communication between Petersburg and that place 


SPRINGFIELD, '10.—At the annual meeting of the Home Tele- 
phone Company the following directors were elected: H. B. Me 
Daniel, F. J. Curran, A. J. Eisenmayer, W. D. Tatlow, E. B. Bentley, 
B. E. Meyer and C. O. Trask. 


BROCKPORT, N. Y.—The Brockport Telephone Company has 
been incorporated with $10,000 capital, the directors being Frank 
A., A. P. and G. L. Winne, James Brenman, Thomas H. Dobson, 
Mary E. Talman and James Conley. 


HAGERSTOWN, MD.—The Chesapeake & Potomac Telephone 
Company has completed its new line to Harper’s Ferry, Weverton 
and Sandy Hook, connecting with Hagerstown. All tron wires in 
Hagerstown have been replaced by copper wires. 


BIRMINGHAM, ALA.—At the annual meeting of the stock- 
holders of the People’s Home Telephone Company, the following 
directors were elected: H. H. Stambaugh, A. E. Adams, J. Vautrot, 
Jr., D. M. Forker, W. H. Hassinger, H. L. Badham and H. B. Gray. 


REYNOLDSVILLE, PA.—A farmers’ telephone line will be 
built from Knoxdale to Reynoldsville, via Emerickville. A line 
is being constructed from Knoxdale to Brookville, via Cool Spring, 
and another is now in operation from Knoxdale to Punxsutawney. 


SHELBYVILLE, ILL.—The Queen City & Shelby County 
Mutual Telephone Company has been incorporated with a capital 
of $10,000 to construct and maintain a telephone system. J. F. 
Ulmer, S. A. Kichardson, J. H. Thomas, G. Griffith and W. O. Ben- 
nett are the incorporators. 


PHILADELPHIA, PA.—By a unanimous vote, the stockholders 
of the Bell Telephone Company have voted to increase the capital 
stock of the company from $12,000,000 to $16,000,000. The addi- 
tional money will be employed in making improvements in this 
city and surrounding territory, and extending the lines. 


BANGOR, ME.—The Cumberland Telephone Company has been 
organized at Portland for the purpose of doing a general] telephone 
and telegraph business in Cumberland County, with $50,000 capital 
stock. The officers of the company are: President, Milville E. Kel- 
ley, of Saco, Me.; treasurer, Alexander Speirs, Westbrook, Me. 


AUGUSTA, ME.—The Central Maine Telephone Company has 
been organized at East Fairfield, Me., for the purpose of operating 
telephone lines in Kennebec, Somerset, Waldo and Penobscot coun- 
ties, with $10,000 capital stock. The officers are: President, M. D. 
Holt, of East Fairfield; treasurer, C. M. Holt, of East Fairfield. 


PATERSON, N. J.—The stockholders of the Paterson, Passaic 
& Suburban Telephone Company have elected the following di 
rectors for the ensuing year: C. W. Kline, E. C. Stokes, W. Dumont, 
B. Gummere, J. W. Lindsay, H. H. Hamil, G. A. Post, W. S. Han- 
cock, W. Bamford, F. A. Demarest, J. D. Patton, S. Sheldon and 
W. D. Blauvelt. 


ALBANY, N. Y.—The State Line Telephone Company has been 
incorporated to operate a telephone line, connecting Albany, New 
York city, Syracuse, Rochester, Buffalo and other places in this 
state and in Canada. The capital is $1,000,000, and the directors 
are William Engert, George Engert, C. W. Andress, R. P. Lyon, 
D. A. Nesbitt and E. A. Reynolds, of New York city, and H. N. 
McKay, of Brooklyn. 


HAMMONTON, N. J.—It is stated that it is the intention of the 
Interstate Telephone Company to erect its trunk lines to Atlantic 
City, to connect with the Eastern Telephone Company, which will 
build from Camden to this point. The former company has secured 
a franchise to build lines throughout Atlantic County, while the 
Eastern company has similar privileges through Camden County. 
This combination will give an independent long-distance telephone 
Service between Atlantic City and Philadelphia. 
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ELECTRIC RAILWAYS. 
WARREN, OHIO—Work has been commenced on the new Mid- 
dlefield-Sharon electric line. The first section to be opened will be 
between Middlefield and Bloomfield. 


ELKTON, MD.—At a recent meeting of the Chesapeake City 
Electric Railway Company the contract for the building of the road 


was let. The work is to be completed by October 31. 


SUNBURY, PA.—The Edgewood trolley line will be extended 
through Coal Township to Zerbe Township and Trevorton, and then 
on into Lower Augusta and to Sunbury, connecting with the line 


there. 


COLUMBUS, OHIO—The Marion & Findlay Electric Railway 
Company, with a capital of $10,000, has been incorporated by J. W. 
Scott, R. M. Shutt, Charles E. Watson, W. K. Stanley and R. B. 
Oliver. The line will connect Marion and Findlay, touching Mar- 


seilles and Forest. 


ATHBNS, GA.—lIt is stated that the proposed electric road 
from this city to Carnesville, in Franklin County, will be built. 
The new road will be the longest electric line in the state, the 
distance from Athens to Carnesville being about thirty-five miles 


by the route to be followed. 


KANSAS CITY, MO.—The Oklahoma Traction Company has 
been organized to build an electric line between Oklahoma City and 
Guthrie, a distance of thirty miles, and work will be commenced 
shortly. In addition, the company will operate street railway sys- 
tems in the two cities. Power-houses will be erected at both towns. 


VINCENNES, IND.—The preliminary contracts for the con- 
struction of the Southern Indiana Traction Company’s line have 
been let, and it is expected that work will begin some time during 
the summer or early fall. The line will be forty-three miles in 
length, and will start at Vincennes, passing through the towns of 
Monroe City, Petersburg, Algiers, Otwell, Ireland and Jasper. The 
road will be used to carry freight as well as passengers. 


HOUSTON, TEX.—It is said that the Electric Interurban Rail- 
way Company will build two lines between Galveston and Houston, 
and in all probability purchase the Galveston Street Railway Com- 
pany’s property. One of the lines between Houston and Galveston 
has been surveyed. This will be an air line running between 
the lines of the Galveston, Houston & Henderson and the Gulf, 


Colorado & Santa Fe railways. 


FORT WAYNE, IND.—The Fort Wayne & Springfield Railway 
Company, another interurban line which proposes to operate be- 
tween Fort Wayne, Middletown, Decatur, Monroe, Berne, Geneva, 
Portland and Pleasant Mills, has incorporated. The company has 
a capital of $300,000, and the directors are: William H. Fledder- 
johann, John H. Koenig, Benjamin A. Fledderjohann, Edwin J. 
Hoppel, Willis Armstrong, Edward Fledderjohann and Christian 


Vogt. 


FREELAND, PA.—A number of Freeland citizens have organ- 
ized a new company to be known as the Freeland Electric Coach 
Company, which is virtually a branch of the Trackless Trolley 
Company, of Scranton. 
ization effected with the following officers: President, Hugh Mal- 
loy; vice-president, Albert Goeppert; secretary, S. J. Neuberger; 
treasurer, M. Schwabe. A line will be run to Upper Lehigh, St. 
Johns, Eckley, Sandy Run and other towns. 


ALLENTOWN, PA.—The Easton & Belvidere Street Railway 
Company has awarded the contract for the building of its road, 
and work has been commenced. The road will be built from 
Siegfried, Pa., across the country to Belvidere, N. J., tapping sev- 
eral boroughs and villages. It will be forty-three miles in length. 
The directors of the company are: W. S. Read, Leominster, Mass.; 
Charles A. Shipper, Milford, Mass.; Michael J. McGawley, Boston; 
John McGawley, Lowell, Mass.; E. B. Fullen, Haverhill, Mass.; 
Charles A. Richardson, Boston; Howard Mutchler, of Easton. 


DECATUR, ILL.—The sale of the Decatur street car system 
has been effected, a syndicate of eastern capitalists represented 
by W. B. McKinley, of Champaign, purchasing the entire issue of 
$250,000 in capital stock for $200,000. The system has been bonded 
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for $212,000. The syndicate already owns street car and inter- 
urban systems, gas and electric lighting plants in several cities 
in Illinois and Indiana. It is now building interurban systems 
that will eventually be joined and make an electric railroad from 
Danville through Champaign and Decatur to Springfield, thence 


to St. Louis. 
ELECTRIC LIGHTING. 

FLORENCE, NEB.—At a meeting of the city council a proposi- 
tion was submitted by the Omaha Electric Light and Power Com- 
pany to install arc lights in the city for street lighting and a 
price made for lighting business places and dwellings—the city 
to enter into a ten-year contract with the company—the lights to 
be in operation within sixty days after the contract is signed. 


LOGAN, UTAH—Members of the electric light plant committee 
have visited Logan canon for the purpose of selecting a location 
for the city’s power-house. They state that work will begin on 
the structure in the near future. Lumber is being rapidly re- 
ceived from Oregon and the work of manufacturing the pipe is 
in progress. It will be placed in position as rapidly as completed. 


ALPENA, MICH.—The Alpena Light, Heat and Power Com- 
pany has been organized under the laws of Maine, with a capital 
stock of $500,000. The company is to develop the water power of 
the Thunder Bay River and generate power for manufacturing 
institutions of the city. The new corporation will also take over 
the waterworks system, the electric lighting plant and the gas 


plant, all separate companies. 


COLUMBUS, OHJO—Announcement has been made that the 
fund derived from the sale of bonds to provide for the construc- 
tion of a municipal electric lighting plant, $232,000, was about ex- 
hausted and that a deficit of considerable proportions was inevit- 
able. To complete the plant the pole line must yet be provided 
for, there will be needed a crane, steam pipe-fitting and some 
small pumps. The outside construction will be a heavy item un. 
less poles should be rented. That question is undecided. 


OMAHA, NEB.—The Omaha Electric Light and Power Com- 
pany, a recently organized corporation, has taken over the prop- 
erty of the Omaha Thomson-Houston Electric Light Company, to- 
gether with the two lighting companies of Council Bluffs. Float- 
ing indebtedness of $40,000 and bonded indebtedness of $298,000 
will be taken up and new bonds to the extent of $1,500,000 will 
be issued. The new company is organized under the laws of 
Maine and some of its heavy stockholders are residents of Bos- 
ton. There will be no change in the management of the concern. 


JACKSONVILLE, FLA.—The power-house of the West Palm 
Beach Electric Light and Power Company has been completed, and 
turned over to the company. Those who have charge of the work 
of installing the plant have promised to turn on the lights by 
the first of December, and it now looks possible to keep this 
promise. Two carloads of poles have arrived, and these will be 
placed in position immediately. The machinery for the power. 
house will not be shipped until the end of the month, but in the 
meantime a great deal of the outside wiring is to be done, and 
the work of completing the system carried forward with all possi- 


ble haste. f 


SEATTLE, WASH.—City Engineer Thomson has asked the 
city council to appropriate $26,200 for work on the municipal light 
plant during August. Now that the money for full construction 
of the system is assured, the city officers feel no hesitancy in ap- 
propriating money from the general fund, to be returned when 
the money from the sale of the bond issue is in the vaults. Mr. 
Thomson wants to get the timber crib down in position during ex- 
treme low water in Cedar River this fall, and he intends to rush 
things to ao this. The city has now 150 men at work on Cedar 
River and more men will be added during the low water season. 
In segregating his items of expense for August, Mr. Thomson 
fixes the sums as follows: Field party complete, $1,000; labor on 
flume, supplies, etc., $3,200; labor and material for timber-crib 
dam, $8,000; power-house station, $3,000; right-of-way clearing, 
$3,000; total, $26,200. The clearing of right-of-way, building of 
flume station, etc., will be done by the city. The contracts to be 
let cover mainly the electrical equipment. 
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INDUSTRIAL ITEMS. 


THE PNEUMATIC ENGINEERING COMPANY, 128 Broadway, 
New York city, has issued a new catalogue describing apparatus 
for pumping by compressed air. The book contains a great deal 
of information and the illustrations are well executed. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., is distributing an attractive souvenir in the form 
of a dice-box and dice. A celluloid strap which encircles the box 
bears the legend “Winners—Cutler-Hammer Field Rheostats.” 


F. B. BADT & COMPANY, Monadnock Block, Chicago, Ill., has 
taken the agency at Chicago for Field clay conduits, manufactured 
by C. J. Field, New York city. W. G. Nagel Electric Company, 
Toledo, Ohio, has taken the Field agency for Ohio, Indiana and 
Michigan. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, 
Pa., is distributing its catalogue of interlocking and signal devices. 
Section 3 shows the assembly and presents half-tone reproductions 
and diagram illustrations of all the parts of mechanical locking 
and operating devices. 


THE JANDUS ELECTRIC COMPANY, Cleveland, Ohio, an- 
nounces that owing to the rapid increase in its eastern business, 
it has been found necessary to move into larger quarters, and the 
company is now located in the Engineering Building, 114 Liberty 
street, New York city. 


THE STANDARD ELECTRICAL MANUFACTURING COM- 
PANY, Niles, Ohio, manufacturer of “Star” incandescent lamps, 
is meeting with large sales of its products. F. W. Stiliwagon is 
president, W. H. Pritchard, vice-president, and J. P. Gilbert, secre- 
tary and treasurer of the company. 


THE J. H. WHITE MANUFACTURING COMPANY, Brooklyn, 
N. Y., is distributing its new catalogue descriptive of electric gas 
and combination fittings, shells and trimmings, and lighting 
specialties. This covers an extensive line of brass goods, a careful 
alphabetical index makes reference to any particular apparatus 
easy. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 Wiliam 
street, New York city, calls attention to its “Anti-Sweat” pipe cov- 
ering. This prevents condensation on the surface of the pipes and 
stops all dripping from “sweat.” It also protects the pipes from 
rust and decay. Full information, samples and prices will be for- 
warded on request to the company. 


THE McGUIRE MANUFACTURING COMPANY, Chicago, Ill., 
has issued a handsome calendar for the six months beginning 
July, 1903. On each leaf is a fine half-tone reproduction of a 
piece of apparatus made by the company. These are, respectively, 
a pneumatic sprinkling car, a rotary snow sweeper, when not in 
use as a sweeper this can be used as an electric locomotive or 
freight car; a motor-car truck, a solid steel Columbian truck, a 
39-A double truck for interurban and high-speed city service, and 
a Maximum traction truck No. 3. 


THE STANDARD PAINT COMPANY, 100 William street, New 
York city, is distributing a “Ruberoid album” as a souvenir of the 
twelfth year of success of “Ruberoid” roofing. This is a weather- 
proof elastic and odorless material. The outer covers of the 
album are intended to show the appearance of “Ruberoid” roofing, 
which is a dark gray in color, presenting a smooth finish surface 
when laid. The illustrations show the great variety of structures 
to which this material has been applied with unvarying success. 


THE ALLIS-CCHALMERS COMPANY, Chicago, Ill., has issued 
an elaborate souvenir catalogue, descriptive and illustrative of 
ReynoldsCorliss engines, built exclusively by the AllisChalmers 
Company, at the Edward P. Allis Works, Milwaukee, Wis. Fol- 
lowing views of a number of the Allis-Chalmers works, are views 
in the several departments of the Edward P. Allis Works. These 
are followed by views of typical machines and installations of 
street railway engines, electric light engines, pumping engines, 
blowing engines, rolling mill engines, hoisting engines and air 
compressors. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, Ill., has recently been awarded a contract by the Pitts- 
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burg & Allegheny Telephone Company for a 3,000-line common 
battery, multiple switchboard for McKeesport, Pa. Present equip- 
ment, 1,000 lines. The company has also received an order from 
the National Telephone Company, of London, England, for an 
800-line common battery board for Lavender Hill, London. A 
contract has also been awarded it for the entire exchange equip- 
ment at Pasadena, Cal. This is a 7,200-line switchboard, with 1,500 
lines equipped. The contract includes the telephone instrumente, 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., is distributing a new catalogue entitled “Instructions 
for the Care of the Exide Battery in Electric Vehicles.” This de 
scribes and illustrates in detail all battery parts; gives directions 
for installing and assembling battery in a vehicle; describes switch- 
board and charging connections, the charging of batteries in 
vehicles, the charging of batteries when removed from vehicles, 
excessive and injurious overcharging, the treatment of batteries 
used but occasionally, and the putting of batteries out of com- 
mission. This is supplemented by the general rules for the proper 
care of a battery. 


THE EDISON ELECTRIC ILLUMINATING COMPANY, 
Boston, Mass., has been publishing some very attractive literature, 
beginning with the May issue of Edison Light. This little pub- 
lication illustrates the untiring efforts which the Edison company 
is making to give the population of Boston the very best quality 
of service, both for illumination and power. The company has 
recently issued a bulletin giving advance information regarding 
points where electric automobile batteries may be charged. This 
gives the charging stations on the line of the Edison company 
in Greater Boston, and also the places in Massachusetts not on the 
Edison lines, as well as places in Connecticut, Maine, New Hamp- 
shire and Rhode Island. 


THE LAGONDA MANUFACTURING COMPANY, Springfield, 
Ohio, has every reason to be satisfied with the rapid success made 
by its boiler-tube cleaners. So great has been the demand that 
the Lagonda company was recently forced to build a new and 
greatly enlarged factory, which has been thoroughly equipped 
with special tools and machinery. Even in the new quarters, how- 
ever, the company is forced to run overtime to keep up with 
orders. This prosperous condition has been arrived at by the 
efficient and careful management of Mr. Bradley and the practical 
engineering equipment of Mr. Weinland which has enabled him 
to produce a boiler cleaner which removes scale and which not 
only works rapidly but is strong and lasting. 


MESSRS. E. P. ROBERTS & COMPANY, Cleveland, Ohio, con- 
sulting engineers, have opened a department of cement engineer- 
ing and are now prepared to take entire charge of the designing 
and supervision of the construction and operation of cement 
plants. This firm has been in business for ten years and has 
large experience in electrical, mechanical and civil engineering, 
having had the consulting and supervising work for a great num- 
ber of electric railways, electric lighting and power plants, manu- 
facturing plants, etc. The cement department opens up & new 
field and the services of George S. Perkins, M. E., have been se 
cured to look after the work. Mr. Perkins is a graduate of 
Stevens Institute of Technology, class of 1891, in the course of 
mechanical engineering and has had an extensive experience in 
the designing and constructing of cement plants. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., has recently 
sold a two-position toll line board equipped with selective lock-out 
and toll line apparatus to the Citizens’ Telephone Company, of 
Mankato, Minn. A switchboard and entire exchange equipment 
have been sold to the Lewiston Telephone Exchange Company, of 
Lewiston, Minn. The Minot Light and Telephone Company, ° 
Minot, N. D., has purchased recently additional switchboard ap- 
paratus. The Madelia Telephone Company, of Madelia, Minn., has 
also bought an entire switchboard equipment. The Stromberg: 
Carlson company has also sold twenty selective lock-out equip- 
ments to the Independent Telephone Company, of Winthrop, Minn., 
and a quantity of telephones to the Farmers’ Mutual Telephone 
Company, of Volga, S. D. Bulletin No. 5, which has just been 
issued, describes and illustrates a fine line of central enersy tele: 
phones. This bulletin is handsomely printed, and will be sent 
on application to the company. 
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WHAT AN EMPLOYER MAY EXPECT OF 
THE YOUNG ENGINEER. 


When an employer is looking for a 
young engineer just out of college, one 
of two things must be expected— 
cither the employer must be satisfied with 
a young man who has a broad prepara- 
tion, but who has not made a thorough 
study of any branch of engineering, or 
he must be satisfied with a specialist who 
has had but a narrow preparation. This 
preparation, as time passes, will become 
narrower and narrower if the graduating 
student is to keep pace with the art. In 
each case active practice tends to correct 
the deficiencies of the school training; 
and although it would seem that in the 
end the first method would give the best 
results, it must not be forgotten that, as 
it is frequently stated, this is a day of 
specialists, and it seems but natural that 
this should be recognized in the technical 


schools. 


ELECTRICITY IN COAST FORTIFICA- 
TIONS. 


An interesting instance of the rapid 
extension of the use of electricity is fur- 
nished by the fortifications distributed 
along our coast. A few years ago the elec- 
tric light was introduced to add to the 
comfort of the garrisons and to provide 
better illumination of the works. Once 
a generating plant had been installed, 
there was at hand a supply of power in 
a convenient and easily controllable form, 
and this led to its use for purposes which 
were not contemplated at the time the 


plant was installed. 


Various Uses of Electricity in a Fortress. 

Electric fans have been put in to make 
the living quarters more comfortable in 
hot weather, and electric motors have been 


adopted for training the guns, a class of 


-work for which they are particularly well 


adapted. Motors are used to drive the 
ammunition hoists and to do other work 
Which before had either been done by 
hand or some less satisfactory power. 
Searchlights have been installed, enabling 
a fortification to sweep the sea at night. 
The various posts of the fortress are con- 
nected together by telephone, so that the 
commandant is in touch at all times with 
the entire garrison, and can instantly 
transmit orders to any point. 
ous fortifications along the coast are tied 
together by telephone and telegraph, so 
that on the appearance of the enemy at 
any point all the fortifications would be 


mines are 


The vari- 


informed of it. | Submarine 
controlled electrically, and even the guns 
may be fired by this means, by an ollicer 
at some distant point. By means of wire- 
less telegraphy, a fortification can be kept 
in touch with the scouting vessels, and 
would be informed of the approach of 
the enemy long before he is visible from 
The telautograph may be 
service for transmitting 


the coast. 
brought into 
orders, and electric signaling lights are 
replacing the older types. Electric lights 
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are used for range-finder crosshairs, for 
lighting the range-finder stations; and 
electric clock circuits furnish accurate 
time to all parts of the fortification. To 
ensure the continuity of these manifold 
service, accumulators are now installed, 
so that there will at all times be a con- 
stant and reliable supply of power. 


Importance of the Electrical Equipment of a Fortress. 
Thus, from being at first a small aux- 
iliary, the electrical equipment hag ex- 
tended until it is now probably the most 
important part of the entire equipment 
of the fortress. While, of course, the in- 
tention of the fortress is primarily to pro- 
vide a suitable place for the coast guns, 
the guns themselves would be useless un- 
less means were provided for handling and 
operating them. The electrical equip- 
ment has become the controlling factor, 
for it not only trains the guns and fires 
them, but transmits the order to fire. It 
is found in the fortress in nearly all of 
its applications, and for its proper man- 
agement men are required who are skilled 
in all branches of electrical application. 
It furnishes an instructive example of 
how quickly a new agent may be employed 
for an old work, and how its success in 
one application leads to its further use, 
until it drives from the field all rivals. 


ee ae 


THE TRACKLESS TROLLEY 

Although there have been but few in- 
stances where the trackless trolley, or the 
electrically operated omnibus, has been in- 
troduced, it would seem that the advan- 
tages of this method of transportation 
will be recognized before long. This sys- 
tem has been tried, with reported success, 
abroad, and we believe it will soon be in 
operation in several places in this country. 


Trackless Trolley Might Be Used where Traffic Is Light. 

There has been a remarkable growth of 
the trolley roads of late—a growth which 
hardly seems to have been justified by the 
needs of the country. Wherever there is 
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a demand for transportation facilities, a 
trolley road is projected and, in many 
cases, constructed, although the traffie 
conditions do not always warrant the nec- 
essarily heavy investment. Would it not 
be well, in many of these cases, to try 
first the trackless trolley? ‘The expense 
would be far less—probably not more than 
one-tenth that necessary for the trolley 
road. If it were found not to pay, the loss 
would not be great; and if the develop- 
ment was such as to make a railroad nec- 
essary, there would have been practically 
no loss. 

Of course, for the best conditions, there 


should be good roads, but the introduc- 
tion of the trackless trolley brings into 


the field a new ally for the good roads 
movement, while the trolley roads, how- 
ever well laid, can not but be some ob- 
struction on the highway. It would seem 
to be a wise thing for automobilists and 
horse owners who are interested in road 
improvement to favor the trackless trol- 
ley, rather than a trolley road, wherever 
such a system would satisfy the require- 
ments of the district where the road is 


contemplated. 


THE SCHENECTADY RAILWAY COM- 
PANY’S SYSTEM. 

On other pages of this issue is de- 
scribed the city and interurban system 
of the Schenectady Railway Company, 
Schenectady, N. Y. Situated as Schenec- 
tady is, as the natural hub from which 
radiate several lines traversing a territory 
famous for its picturesque environment, 
and tapping several cities of considerable 
commercial importance, the system is 
worthy of study. The excellent condition 
of the various divisions, and the splendid 
community of interest which exists be- 
tween the employés and the executive and 
operating departments, merit investiga- 
tion——that similar conditions might exist 
throughout the country. The convention 
of the American Street Railway Associa- 
tion, holding forth at Saratoga, Septem- 
ber 2, 3 and 4, will bring to this part of 
the country a host of men who are fa- 
miliar with every detail of railway oper- 
ation, and this system will no doubt do 
its part in presenting an opportunity for 
entertainment and investigation. 
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WHY HAS NOT THE TELAUTOGRAPH 
COME INTO GENERAL USE? 


It is often true that great inventions, 
involving in their development a vast 
amount of ingenuity, expense and persist- 
ent effort, are practically sidetracked 
upon the eve of complete reduction to 
practice by some change in the commer- 
cial conditions that originally called them 
forth from the brains of their inventors, 
or by some unforeseen adaptation of an- 
other device for filling the same public 
need in a different way. The application 
of this to that exceedingly ingenious in- 
vention, the writing telegraph or “tel- 
autograph,” is being witnessed to-day ; 
the usurping factor that inhibits or de- 
lays the use of this wonderful instrument 
Even the 


day of its extensive use in combination 


being the speaking telephone. 


with the telephone seems to be indefin- 
itely delayed. The telephone alone has 
so far completely filled the public need 
for quick and informal intercommunica- 
tion. One is reminded, by an interested 
contrast, of the back pages of some old 
numbers of Harper’s along about 1877 or 
1878, in which were shown some pictures 
of the then new “Bell telephone,” illus- 
trating a form of the old “double crown” 
magneto telephone arranged upon a sub- 
scriber’s desk, with a telegraph set, on a 
shelf at one side, as a reserve or auxiliary 
apparatus. A few numbers later the same 
magazine describes the Hughes micro- 
phone in its earliest stages. The influ- 
ence of this latter invention in convert- 
ing the telephone from a merely scien- 
tific apparatus into a commercial agent of 
vast utility, put a quietus upon any need 
of the telegraph as an attachment to the 
telephone. 


Ingenuity of Invention no Assurance of Commercial 
Success. 


On the other hand, also, the ingenuity 
displayed in a developed invention, or 
the pains and labor involved, are in them- 
selves no assurance that the invention is 
going to fill an extensive need. An in- 
stance of this is the proposed use of the 
phonograph as a labor-saving intermedi- 
ary in business correspondence. We have 
in mind also some almost superhumanly 
Ingenious machines designed to take the 
place of telephone operators, in examin- 
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ing which we were forced to the conclu- 
sion that the inventor’s time had been 
simply wasted on devices which were a 
monument of investment of brains and 
labor and were a success, mechanically 
sneaking, but which were underbid from 
the start, so to speak, by better methods of 
accomplishing the same object, in ways 
that recognized more closely all of the 
practical conditions of the problem. Thus 
it happens that the work of Gray, of 
Messrs. Pollak & Virag and of Gruhn, in 
attacking this problem in various inter- 
esting ways, is delayed in consummation 
by the agency of intercommunication 
mentioned actually in possession. More- 
over, the use of the telephone, during its 
quarter century of life, has impressed it- 
self upon the business world by effecting 
a decline in the amount of written com- 
munication, which it replaces so handily. 
The convenience of quick delivery of 
messages, of comparison of information 
between individuals widely separated, and 
the possibility of getting through a vast 
deal of business by modifying ite conduct 
so as to make it, so to speak, “telephon- 
able,’ have had such an effect that to- 
day business men would not submit to 
making use either of the army of messen- 
gers or the multiplicity of written me- 
sages that the elimination of the telephone 
would involve. 


Writing Telegraph Valuable in Combination with the 
Telephone. 


The proposition of the consolidation of 
the writing telegraph with the telephone, 
that has been brought up from time to 
time, to fill a supposed need, seems to 
us to have value that will prevail sooner! 
or later, the question of its adoption þe- 
ing dependent probably upon the history 
of telephone management within the next 
few years. To our view, a writing tele- 
graph attachment to the telephone, tT 
duced to as practical a form a8 the pres- 


ent telephone substation, would have & 
marked and beneficial effect upon the 
telephone service itself, as well as proving 
to be a great addition to the public con- 
venience. There are a large number of 
operating delays and “bad calls,” repre 
senting a vast aggregate of friction and 
delay in the handling of the telephone 
service, that would be eliminated, OT 3 
any rate much reduced, by such a consoli- 
dation of these two inyentions. 
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THE RELATION OF SCIENCE TO COM- 
MON LIFE.: 


BY J. M. MACFARLANE. 


My theme is “The Relation of Science 
to Common Life,” the life of the mass of 
individuals, of the nation, if you will. A 
very unacademic subject, you will say, as 
measured by the older standards. I chose 
it on that account. In not a few univer- 
sity centres, the time has not long gone 
when such a subject would have been 
curtly dismissed with the remark, “We 
have nothing to do with common life; we 
follow our own high educational aims.” 
Too often the universities have stood aside 
in cold and unsympathetic isolation—shal] 
I not also say in helpless disfavor—while 
the busy thinking world outside has car- 
ried forward the beacon lights of truth 
and progress. Listen to Whewell when, as 
master of Trinity College (Cambridge), 
he went up to London fifty years ago to 


deliver his notable address before the 


Royal Institution. Speaking on “The In- 
fluence of the History of Science upon In- 
tellectual Education,” he said: “I venture 
to address you, relying upon an indulgence 
which I have more than once experienced. 
Of such indulgence I strongly feel the 
need, on various accounts, but especially 
that, being so unfrequently in this me- 
tropolis, I do not know what trains of 
thought are passing in the minds of the 
greater part of my audience who live in 
the midst of a stimulation produced by 
the lively interchange of opinion and dis- 
cussion on the prominent questions of the 
day.” Uttered soon after the exhibition 
of 1851, and when the scientific world 
was entering on new conquests, such an 
apology may seem unaccountable. Hap- 
pily, our university presidents of to-day 
are more in touch with the throbbing, vi- 
brating life of humanity, even though they 
may not claim the profundity of thought 
that lived in the master of “Trinity.” 

If there be one characteristic more than 
another of our age and day, it is the 
steady welding and cooperative develop- 
ment proceeding among the leading races 
of the world. Nowhere is this seen on so 
phenomenal a scale as in our country, 
where with the Anglo-Celt, Jew and Greek, 
Frank and German, Italian and Norse- 
man together ply the arts of peace. And 
why such a commingling of human lives ? 
The answer may be given, and so far well, 
that here liberty is assured to all, that 
equal rights and equal opportunities come 
to all. Back of this, however, is the basic 
fact that in this country scientific progress 


1 Abstract of Si i 
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has been comparatively unhampered by 
costly patent laws, by hereditary vested 
rights, by lands being held in the hands 
of a few. But perhaps above all, and per- 
meating all, though often silently work- 
ing, there exists a keen and rapid method 
of inductive reasoning that carries for- 
ward the individual and the community 
On progressive and yet safe lines. It is 
this method, applied to all branches of 
science with increasing exactness, as 
human freedom increasingly asserted it- 
self during the bygone century, which 
has culminated in the marvelous scientific 
position occupied by the country to-day. 
What relation then has science, and 
should it have, to our universities on the 
one hand, and to common life—to the 
mass of free earnest thinking people, on 
the other? In attempting to answer we 
must constantly keep in view tradition 


and history—our relation to our ancestors, . 


real or imaginary. We all, like the Chi- 
nese, worship these ancestors—at least in 
their relations—and they worship them 
most powerfully who are furthest removed 
from the land that gave them birth. So 
it is that we fear to break with the past, 
and inherit incongruous combinations. 
Says Whewell: “You will not be sur- 
prised to be told that our modern educa- 
tion has derived something from the 
ancient Greek education, because you 
know that our modern science has derived 
much from the ancient Greek science. 
You know that our science—in the ordi- 
nary sense of the term—has derived little 
from the ancicnt Romans. . . . But 
if we take the term science in a somewhat 
‘wide’ acceptation, we shall derive from 
the Roman history not a negative but a 
positive exemplification of our proposi- 
tion. For in that wider sense there is a 
science of which Rome was the mother, 
as Greece was of geometry and mathe- 
matics. The term science may be extend- 
ed so widely as to allow us to speak of 
the science of Jaw—meaning the doctrine 
of rights and obligations, in its most defi- 
nite and yet most comprehensive form; 
in short the science of jurisprudence. 

And thus two of the great ele- 
ments of a thorough intellectual culture 
—mathematics and jurisprudence—are 
an inheritance which we derive from ages 
long gone by; from the two great nations 
of antiquity.” 

So far Whewell, who in attempting to 
elevate Roman law to the dignity of a sci- 
ence forgot that much of it was unscien- 
tific to the last degree, and tended to pro- 
duce, not organic national equilibrium, 
but to set the patricians against the ple- 
beians, and both against the bondmen, 


who often showed finer qualities than 
either. Little wonder is it that Rome 
fell, unsaved by her laws. 

Let us sce whether a different viewpoint | 
and source of origin for the science of law 
and equally for all scientific relations 
might not be obtained. Huxley thus puts 
it: “It is a very plain and elementary 
truth that the life, the fortune and the 
happiness of every one of us and, more or 
less, of those who are connected with us, 
do depend upon our knowing something 
of the rules of a game infinitely more diffi- 
cult and complicated than chess. It 1s 
a game which has been played for untold 
ages, every man and woman of us being 
one of the two players in a game of his 
or her own. The chess board is the world, 
the pieces are the phenomena of the uni- 
verse, the rules of the game are what we 
call the laws of nature. . Educa- 
tion is learning the rules of this mighty 
game. In other words, education is the 
instruction of the intellect in the laws 
of nature, under which name I include 
not merely things and their forces, but 
men and their ways; and the fashioning 
of the affections and of the will into an 
carnest and loving desire to move in har- 
mony with those laws. The ob- 
ject of what we commonly call education 
—that education in which man intervencs 
and which I shall distinguish as artificial 
education—is to make good defects in na- 
ture’s methods, to prepare the child to re- 
ceive nature’s education. In 
short all artificial education ought to be 
an anticipation of natural education. And 
a liberal education is an artificial educa- 
tion which has not only prepared a man 
to escape the great evils of disobedience to 
natural Jaws, but has trained him to ap- 
preciate and to seize upon the rewards 
which nature scatters with as free a hand 
as her penalties.” To pursue Huxley’s 
reasoning to its ultimate limit, advanced 
teaching of all the laws of nature is the 
highest function of the university in re- 
lation to our common life. In other words, 
to make each man who leaves its portals 
most highly qualified for useful, intellec- 
tual, manly life. But, as I hope to show 
later, this qualification is to enable him to 
use wisely—not meanly—the forces 
around him, so as to build society into an 
organism. 

Therefore, every upright pursuit in life 
which man enters on should have the | 
highest principles and practice governing 
it represented and taught in our univer- 
sities, by the best men in the most per- 
fectly equipped manner. This may be an 
ideal at present. Granted, it is neverthe- 
less one toward which, I am persuaded, 
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every university must move. In this man- 
ner science will confer the dignity that is 
deserved on the physician’s scalpel, the 
bricklayer’s trowel, the chemist’s test-tube, 
the engineer’s lathe, the biologist’s mi- 
croscope, the agriculturist’s spade or 
ploughshare. 

It is a property of most scientific ques- 
tions that they project themselves into the 
future. Whether we accept the teach- 
ings of Kidd's suggestive couple of vol- 
umes or not, his prophetic outlook into 
the future is inspiring, and despite de- 
structive criticisms his principle of “pro- 
jected efficiency” is one that every true 
scientist tacitly believes in and works 
up to. 

While it will gladly be conceded that 
few if any countries foster scientific ad- 
vance more than America, it will as read- 
ily be conceded that this thas been 
mainly on the applied side, and that 
much remains for accomplishment in 
non-remunerative educational equipment. 
Here I place in front rank the need for 
spacious and splendidly furnished mu- 
seums for all the sciences. Those of us 
who have walked, time and again, through 
the mechanical, -the chemical, the 
zoological, the mineralogical and other 
sections of the South Kensington 
Muscum, or corresponding ones of 
the Continent—not to speak of 
many local museums of lesser repute— 
know that we have nothing to compare 
with them. Suppose we make observa- 
tion for a time in the mechanical sec- 
tion, where accurate models may be even 
seen at work. ‘There the schoolboy lingers 
enquiringly before them, and he thus 
forms great conceptions of man’s inven- 
tive relation to the world forces around 
him. The factory worker learns how his 
machines have grown, have been evolved. 
and how he may possibly perfect them 
further. For the college and university 
teacher these collections furnish com- 
parative and concrete illustrations by 
which a lasting picture is fixed in the 
inind. Such institutions are costly to 
erect, to furnish, to man, and to support 
annually. Their high educational worth 
must be gauged not by the fruits of years, 
hut of decades and centuries, for the 
mental stimulus they afford is often hid- 
den away and silent. The question of cost 
should be a minor consideration in plan- 
ning such undertakings, amid the cor- 
porate and individual wealth that char- 
acterizes such centres as our own. Civic 
pride and loyalty, material pride and 
loyalty, pride in and loyalty to our highest 
human development should be sufficient 
impelling force. Here let me say, with all 
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caution and reserve, but yet with perfect 
conviction of purpose, that when we read 
or learn of lavish individual expenditures, 
for individual gratification alone, it 
should arouse in every one of us the de- 
sire to so mould public opinion that such 
superfluous ostentations shall cease. If 
the owner of the wealth thus diverted can 
be shown that his wealth can most 
patriotically be expended in building up 
the country’s institutions, then we have 
successfully done battle for the right. 

A note of warning is sounded against 
the dangers of specialization. I trust 
that every one directly or indirectly con- 
nected with our institutions realizes its 
dangers. Though Darwin pathetically 
confessed as to its effects, no one has put 
it more forcefully than Stuart Mill, who 
says: “The increasing specialization of 
all employments; the division of man- 


‘kind into innumerable small fractions, 


each engrossed by an extremely minute 
fragment of the business of society, is not 
without inconveniences, as well moral as 
intellectual, which if they could not be 
remedied, would be a serious abatement 
from the benefits of advanced civiliza- 
tion. ‘The interests of the whole—the 
bearings of things on the ends of the so- 
cial union—are less and less present to 
the minds of men who have so contracted 
a sphere of activity. This lower- 
ing effect of the extreme division of labor 
tells most of all on those who are set up 
as the lights and teachers of the rest. A 
man’s mind is as fatally narrowed and 
his feelings toward the great ends of hu- 
manity as miserably stunted, by giving 
all his thoughts to the classification of a 
few insects, or the resolution of a few 
equations, as to sharpening the points or 
putting on the heads of pins. The “dis- 
persive specialty’ of the present race of 
scientific men, who, unlike their prede- 
cessors, have a positive aversion to en- 
larged views, and seldom either know 
or care for any of the interests of man- 
kind beyond the narrow limits of their 
pursuits, is dwelt on by M. Comte as one 
of the great and growing evils of the 
time, and the one which most retards 
moral and intellectual regeneration. 

He demands a moral and intel- 
lectual authority charged with the duty 
of guiding men’s opinions and enlighten- 
ing and warning their consciences: a 
spiritual power whose judgments on all 
matters of high moment should deserve 
and receive the same universal respect 
and deference which is paid to the united 
judgment of astronomers in matters 
astronomical.” We must acknowledge 
to a large degree, the saneness of Mill’s 
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position, but if we all cease specializing 
one day in the seven at least, the spiritual 
power desiderated will have opportunity 
to dwell in our midst. The Jewish Sab- 
bath is by no means the worn-out insti- 
tution that some would have us believe. 

Another rock ahead in the channel cf 
progress demands most careful considera- 
tion and steady action. Our present-day 
political and economic systems often 
foster methods by which science and 
scientific discovery are degraded or robbed 
of their true value, while the scientific 
worker is often defrauded of that re 
ward that should come from sturdy effort 
of mind and hand. It has truly been said 
that “crafty men contemn studies, simple 
men admire them, wise men use them.” 
The founding by Besant of what might 
be called “the authors’ mutual protection 
socicty” marked an epoch in the history 
of English literature. No such organi- 
zation has yet been evolved to foster and 
protect scientific discovery. But to put 
the whole question on a much higher 
plane than that of mere financial well- 
being, I venture to say that since science 
stands for accuracy, probity, clear state- 
ment of fact, unveiling of error of every 
kind—whether intentional or uninten. 
tional—it can have no sympathy with the 
deceit and chicanery that are so rampant 
around us, and that threaten at times 
even to swamp the high ideals of our 
universities. 

Are the laws of science then, as we ordi- 
narily understand these, to be our sole 
guide and rule in life? This enquiry 
causes me to recur to Huxley’s picture of 
life already quoted. Are all the moves 
on the human chess board to be dictated 
only by thoughts of self-interest and self- 
preservation, or even by thoughts on be- 
half of our friends and offsprings, 48 
Huxley, in his later days, attempted to 
prove. Some of the “moves” operated re- 
peatedly in the world’s past have given 
us an environmental human outcome, 
products that we call “strong lives,” 
“strenuous lives,” ‘unscrupulous lives,” 
“useful lives,” “instructive lives.” But the 
greatest type, and the one that we almost 
unconsciously worship is “the beautiful 
life.” 

Every organism from ameeba t : 
lives by a process that we may call “or- 
ganie molecular equilibrium.” When the 
supplies of life energy and food integra- 
tion exceed the dissipations and disinteg- 
ration, growth and development proceed. 
When both are balanced maturity has been 
attained. When the converse to the first 
holds true, decay sets in. Applying this 
fundamental. principlé to our~ common 
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human life, the highest human scientific 
aspiration might be expressed in the 
aphorism “society an organism.” Such a 
condition society is far from having at- 
tained to. But like all organic bodies, if 
it is rightly to perform its functions, and 
to perpetuate its like, such it should be- 
come. At present, even in its hightest ex- 
pression, it consists of human molecules 
that often exhibit abundant energy, that 
undergo permutations and combinations, 
that show affinities and repulsions, but 
that lack some form of energy neces- 
sary to link them into an organie whole, 
to give them social equilibrium and sta- 
bility. Society has been struggling through 
millennia to become an organism, has been 
searching for that energy and that source 
of energy that will give it life equilibrium. 
At times and in places the result seemed 
to have been achieved, only again to be 
impaired, or lost amid a chaos of discords, 
by the disrupting agency of one or of a 
few unscrupulous souls, who have acted 
like a disorganizing ferment on the or- 
ganizing mass. 

Though unfashionable with many to- 
day, and not least with the followers of 
science, the only motive form of human 
energy that has stood the test, and that 
is stronger to-day than ever before, is the 
power, the force of love, of compassion, 
of sympathy, as communicated by the 
greatest social Jawgiver the world has seen. 
The early founders of Christianity were 
charged with it, and for three centuries 
they shook and finally subdued the Roman 
empire. We have it in our midst and it 
lives through all the upheavals consequent 
on human competition, on commercial 
war. In our hospitals, in our college set- 
tlements, in our church and public bene- 
ficences, in our increased regard for 
human life, we feel the effects of this 
energy, though we see it not. The social 
settlements of Owen and others were truly 
preliminary nineteenth century scientific 
experiments to test the strength of the 
law of love, and the amount of this en- 
ergy needed to vivify and unify the social 
organism. Like thousands of scientific 
experiments before and since they par- 
tially failed, but their failures and suc- 
cesses have been recorded, so that succeed- 
Ing experimenters might carry the enquiry 
to a successful issue. 

The fetish of unbridled commercial 
competition which has too long lorded over 
us, 18 IN many ways inimical to our high- 
est interests. It can be a helpful servant 
if kept in subjection, it becomes a harsh 
tyrant if worshipped as a god.. It can not 
retain supremacy alongside the gospel of 
peace and love. If so, the latter suffers 
or becomes effaced; and mankind becomes 
the loser. ; 
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Tangential Water-Wheel Efficiencies. 

At a recent meeting of the Pacific Coast 
Electric Transmission Association, George 
J. Henry, Jr., read a paper on “Tangen- 
tial Water-Wheel Efficiencies.” The con- 
clusions which he has reached are the re- 
sult of an elaborate series of experiments 
carried out in a special laboratory since 
1899, with a view to determining scien- 
tifically and practically the relative ad- 
vantages of different bucket shapes. To 
obtain the best efficiencies, it is necessary 
to have the proper pipe line, gate valves, 
nozzles, water-wheels and buckets, wheel 
gates, wheel pit and trail-race, and all of 
these must be properly designed for the 
particular conditions under which they 
are to operate; and all will vary with the 
head or pressure, the quantity of water, 
and the revolutions which the wheel is tu 
make. Many a water-wheel bucket has 
been overworked for years and then 
charged with losses that occur because of 
its being improperly worn, due to this 
overwork. Again, buckets are frequently 
charged up with all kinds of losses, which 
are really due to something for which the 
bucket is not responsible. Pressure or 
wheel diameter, or speed on a given wheel 
can not be varied radically without ma- 
terially altering the efficiency. The vari- 
ous losses occurring at the bucket are 
due to the discharge velocity with which 
the water leaves the bucket, air and sur- 
face friction inside the bucket, imprison- 
ed water in the bucket, variation in the 
stream form, producing erratic condi- 
tions of impact, the loss occasioned by the 
stream being displaced by the entering 
bucket, and eddy currents in the buckets. 

To correct these losses, the following 
methods are suggested: The water should 
move in a curved path on the bucket sur- 
face and turn through an angle of as 
nearly 180 degrees as possible. If the 
water moves in a smooth curved path and 
the stream form is retained, spreading 
out gradually with a fine fan-like dis- 
charge, and the least number of buckets 
used, then the air and surface friction 
will be a minimum. The imprisoned water 
will cause little loss if the bucket sur- 
faces are smooth and so shaped that the 
water will leave the wheel freely. Dis- 
placement of the stream can be avoided 
by a proper shape of the cutting edge and 
dividing knife. 

The above losses and considerations for 
their prevention are all of such a nature 
—so entirely interdependent—that their 
quantitative value can not be predeter- 
mined, except in a general way. In de- 
signing a water-wheel, it is certain that 
the exercise of the most careful judg- 
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ment is necessary in laying out the sur- 
faces. | 

The author then describes results of 
tests on a large number of different 
shapes and styles of buckets, and photo- 
graphs were shown, illustrating the be- 
havior of the stream of water when it 
impinged upon the buckets. 


The First Standard-Gauge Electric 
Railway in Prussia. 

A consular report states that Berlin 
has entered upon the employment of elec- 
trical traction for suburban service on the 
state railways of standard gauge. Since 
the middle of May, experiments have been 
in progress on the lines of the Potsdamer 
Station in Berlin—the focal point of sub- 
urban traffic within the city limits—to 
Gross Lichterfelde, a distance of five and 
one-half miles. These experiments have 
been entirely successful, and the regular 
traffic was begun on July 15, with trains 
of three cars each, with a ten-minute 
schedule in each direction. Current is 
supplied from the southwestern power sta- 
tion of the already existing belt line rail- 
way, and is transmitted over an insulated 
third rail laid beside the track. Each 
train is made up of one second-class and 
two third-class cars, each sixty-three feet 
long by nine feet wide. The weight of 
the total train is 128 tons, and the ca- 
pacity is 200 passengers seated. The third- 
class cars are placed one at each end of 
the train, each being equipped with one 
motor. The second-class car is in the 
middle of the train, and carries no motor. 

The opening of this line may mark the 
beginning of a general change from steam 
to electricity for the important and 
rapidly growing suburban service of Ber- 
lin. A second line, which leads to Co- 
penick, several miles distant up the Spree. 
is already being converted to electricity 
and will be put in service during the 


su mmer . 


The Manufacture of Brick. 

The current volume of the transactions 
of the American Ceramic Society contains 
a paper by Samuel B. Peppel, entitled 
“Further Contributions to the Manufac- 
ture of Artificial Sand Stone or Sand 
Brick.” This is a new building material, 
formed by mixing sand and lime, which 
is then hardened by treating it, while 
under pressure, with live steam. The au- 
thor describes the raw material, its prepa- 
ration and the behavior of the mixture in 
the press, methods of hardening, testing 
and the mechanical equipment of the 
works. He then discusses the merits of 
the various systems of manufacture. 
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TWO SIMPLE METHODS FOR LOCATING 
FAULTS IN CABLES. 


BY EDWIN F. NORTHRUP, 


The most common fault occurring on 
telephone lines consists of a cross between 
two lines or a ground on one or more 
lines. 

If the fault occurs in a lead-covered 
cable and one or more wires can be found 
in the cable, which are not defective, or if 
there are outside wires, with terminals at 
the two ends of the cable, a cross or a 
ground can be located in a very simple 
manner and without any calculations 
more than a simple multiplication and 
division. The essential apparatus will 
consist of a straight piece of bare resist- 
ance wire, a scale, such as a meter stick 
and a millivoltmeter, or a detector gal- 
vanometer, which will indicate a fraction 
of a milliampere; and a number of cells 
of battery. We will describe two methods. 


I—TO LOCATE A CROSS WHEN AT LEAST 
ONE GOOD WIRE CAN BE FOUND 
IN THE CABLE. 


This first method to be described may 
be applied when there is at least one good 
wire in the cable having substantially the 
same length as the defective wires. 

In Fig. 1, the wires 1, 2, 3, 4 in the 
cable are assumed to be of the same 
length (this is not always true, but will 
be considered later) and the wires 1, 2 
and 3 are crossed, the wire 4 being free 
from a cross. The length 1 of the cable, 
in feet or miles, is assumed to be known. 
It is required to determine in the simplest 
possible way the distance from the sta- 
tion A to the cross C. Call this distance 
r, Let the tester at station A have the 
good wire joined to any of the crossed 
wires at station B, as indicated at S, Fig. 
1. Now choose on a straight rule 1,000 
arbitrary divisions, say millimetres, and 
fasten a binding-post at the beginning 
and end of this distance. Stretch a piece 
of about No. 24 German silver or iron 
wire between the posts so as to lie over 
the scale- and continue the wire beyond 
the right-hand post for a length exactly 
equal to that between the posts, and 
fasten the end to another binding-post 
placed at any convenient place. Calling 
the posts, counting from the zero of the 
scale, f, g, h, join the end of the good 
wire to h and the end of one of the crossed 
wires to f. Connect one end of the bat- 
tery to one of the other crossed wires and 
the millivoltmeter or detector galvanom- 
eter to the posts f and h. If the end of 
an insulated wire joined to the free pole 
of the battery be now touched upon the 
wire stretched over the scale, a point may 
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be found where the galvanometer will 
show no deflection. The distance to the 
fault will then be simply the scale read- 
ing from f multiplied by the length of 
the line and this product divided by 
1,000. Thus suppose a balance is ob- 
tained when the scale wire is touched 342 
divisions from the left-hand end of the 
scale and the line is 3.4 miles long. Then 
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r, or the distance to the cross is 342 x 
3.4 + 1,000 = 1.1628 miles. 

If the cross has a very high resist- 
ance the battery current will be small 
and several cells or even 110 volts may be 
needed to make the galvanometer suffi- 
ciently sensitive. If a high voltage is 
used, it is advisable to insert some re- 
sistance in series with the battery or 
source of current to avoid burning out 
the touch wire f to h, by accident in case 
the resistance of the fault suddenly drops 
when the high voltage is applied.. The 
algebraic theory of the above method is 
as follows: 

Referring to Fig. 1 for the meaning of 
mr ç _ a 
n+l b?’ 
if the wires in the cable have the same 

length. 


the letters, but r, = l — r, 


mE Gee i 
Hence aon and solving for r,, 
a Ral 
‘" bpa’ 


Since 6 + a has been made equal in 
length to 2,000 scale divisions r, = 
2al _ al 
2,000 — 1,000’ 

If the wires 1, 2, 3 are grounded at C 


---£---~---- 


a eee ne eS eva a hes oe 
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instead of crossed, then the side of the 
battery which was before joined to the 
crossed wire would now be connected to 
earth and the same subsequent procedure 
followed. 
II—TO LOCATE A CROSS WHEN TWO GOOD 
WIRES ARE AVAILABLE. 

Method I assumes that the several wires 

in the lead-covered cable are all of the 
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same length and that at least one good 
wire exists in the cable. Now it may 
often happen that one wire, as the good 
one, is a central wire in the cable, ana 
that the crossed wires are outside wires 
which on account of twisting around the 
inside wires are of a greater length. In 
this case r, does not equal / — r, (Fig. 1), 
and an error would be introduced. By 
the method to be described the distance 
to the fault (which may be a cross or a 
ground) can be determined as a certain 
fraction of the length of the lead pipe, 
and this distance will be independent of 
the length of the faulty wire in the pipe 
or of whatever twist it may have. The 
only assumption which has to be made 
when extreme accuracy is sought is that 
the faulty wire shall twist in the same 
uniform manner throughout the entire 
length of the lead-covered cable. If it 


starts as an inside wire or an outside 


wire, it must continue as such. The lo- 
cation of the fault is determined by taking 
two readings with the arrangement as de- 
scribed for using method I, but with the 
connections made first as shown in Fig. 
2 and second as shown in Fig. 3. 

In Figs. 2 and 3, W and b are two 
good wires, and these wires may be in 
the cable or outside the cable and have 
any resistance, and 1 is crossed with n, 
or 1 may be grounded. The wires are 
joined together at station B, and at sta- 
tion A connections are made to the slide 
wire apparatus, first as shown in Fig. 2. 
It is required to find the distance z from 
station A to the cross or ground at 7, this 
distance being measured along the lead- 
covered cable and having no reference to 
the actual length of the wire. Let the 
reading taken for a balance with the con- 
nections of Fig. 2 be called C. Now dis- 
connect wire w from the battery and con- 
nect the battery to one of the crossed 
wires or to ground, according as & Cros: 
or ground is to be located. The con- 
nections will now be as shown in Fig. 3. 
Let a second reading be taken for a 
balance and call this reading S. Then if 
1 is the total length of the lead-covered 
cable, the distance z to the fault from 
station A, measured along the cable 18 
24 E 

. cC- 

In order that a balance may be ob- 
tained in the first instance, the wire b 
must have a greater resistance than the 
wire 1, or part or all of the wire between 
the posts g and h must be short-circuited. 
If it is found that to obtain a balance m 
the first instance the toucher t would 
have to touch the wire f,_g, h to the right 
of the post g, then any arbitrary resist- 


ance may be added to the wire b until 
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reading c comes on the scale between f 
and g. This resistance, if used, must be 
left in during both readings. It is better to 
add resistance to b than to short-circuit 
the wire g to h as the scale readings will 
be longer and hence more accurate. As 
an illustration of the formula above, sup- 
pose the first reading c is 400 scale divi- 
sions and the second reading 200 scale di- 
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visions, and suppose the lead cable is 3,200 
feet long, then the distance from station 
A to the fault is simply z = 3,200 x 
200 
400 = 1,600 feet. 

As the above two methods require no 


knowledge of resistance formula, or in 


fact any electrical knowledge whatever, © 


they may ‘be readily applied by unskilled 
linemen and faults located, especially 
where the second method can be applied, 
with considerable accuracy. A special ad- 
vantage of the second method is that it 
is only necessary to know the length of 
the cable and not the length or resistance 
of the two extra wires used. The algebraic 
theory of the second method is as follows: 
Figs. 4 and 5 are diagrammatic represen- 
tations of Figs. 2 and 3, corresponding 
letters having like meanings. With the 
c 


conditions as shown in Fig. 4, a =a 


ord = £n 
T 
Since f g = g h in resistance, if 1 is 
greater than b in resistance, the balance 
can not be found on the scale. In this 
case, short-circuit g h or, preferably, add 


an arbitrary resistance to wire b. Chang- 
ing the connections to'be as shown in Fig. 


= 2- and substituting the 


value of ò from the first equation. 
ia Be Ss pk Pe eet as 
al ~r’ecl—cx+al~ 


A s 


8 
p= SEPP butasa +0 =r+ 


8, a constant z = / Ea 
c 


As b eliminates and w does not anter 
the equation, their resistance need not be 
known. 

It has been shown how the two meth- 
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ods described may be applied with simple 
apparatus which any lineman can rig up 
in a short time and still obtain accurate 
results. 
An apparatus called thé.lineman’s fault 
finder has, however, been recently placed 
upon the market for locating faults by the 
above methods with ease and accuracy. By 
going into certain refinements such as se- 
lecting a long wire of great uniformity 
for the slide or touch wire, anj by sub- 
stituting for the extra length of wire, g, h. 
a resistance coil having accurately the 
same resistance as a length of 1,000 scale 
divisions of the slide wire, and by using 
a sensitive galvanometer, etc., an appa- 


_ ratus may be made which, by method II 


at least, will locate faults with the high- 
est possible accuracy, and with the great- 
est simplicity and despatch. 

The writer is indebted to C. L. Good- 
rum, of the United Telephone and Tele- 
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graph Company, of Philadelphia, for the 
first suggestions of the usefulness of the 
above methods of fault logating. 
—-2- 
“* New Oil Engine. 

In a type of oil engine which has at- 
tracted much favorable notice the oil is 
vaporized and ignited without the use of 
any external source of heat. The main 
drawback has been that the engine would 
not run indefinitely with light loads, 
owing to the explosions not occurring 
with sufficient frequency to keep the 
igniting portion at a sufficiently high 
temperature. A modification of this type 
of motor just brought out by the Britan- 
nia Company, of Colchester, England, is 
claimed to be free from this drawback. 
The vaporizer is arranged, as usual, at 
the back of the cylinder. On the suction 
stroke a vapor valve is opened by the cam 
shaft, and through this valve air is drawn 
into the cylinder through the vaporizer, 
into which at the same time a little oil is 
sucked through an automatic valve. This 
mixture of air and oil is in itself too rich 
to be explosive and the main supply of 
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air is drawn through a separate air valve 
into the cylinder. Two passages connect 
the vapor valve with the cylinder. One 
of these is large and straight, while the 
other is narrow and U-shaped. The 
lower portion of the U contains the 
igniter—a piece of metal having ribs, 
which enable it to absorb heat readily 
when the explosion takes place. This 
piece therefore becomes and remains red 
hot, while the rest -of the vaporizer is 
only at a black heat. The vapor which 
is drawn through this igniter on the suc- 
tion stroke is far too rich tu burn, but on 
the compression stroke air is forced back 
into the igniting piece and provides the 
necessary oxygen for the vapor already 
there to ignite. None of the exhaust 
passes through the igniter, which is con- 
sequently not cooled down in the case of 
a missed explosion. The proportion of 
oil and gas used is regulated by throttling 
the air supply. As already stated, part of 
this air is drawn through the vaporizer 
and the rest through the air valve. If the 
admission to the latter is throttled a 
greater proportion of the air used will be 
taken through the vaporizer and will 
carry with it a proportionately greater 
amount of oil. The maker claims that, 
once started, the engine will run abso- 
lutely without attention for several hours. 


> 


German Telegraph and Telephone 
Statistics. 

Telegraphic and telephonic statistics 
for 1900 have just been printed in the 
Statistical Yearbook for the German Em- 
pire. * 

Telegraphs—In 1900 Germany had 
24,471 telegraph offices, with 36,000 in- 
struments in operation; Great Britain, 
11,512 offices and 38,000 instruments ; 
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and the United States, 22,954 offices and 
81,000 instruments. 

The number of telegraphic despatches 
transmitted in 1900 was: ; 


Great Britain........ ...-.ceees 92,000,000 
United Stntes...... ....... cece ,000, 

PONCC 4 es 28 eb E 50,000,000 
Germany: 4s-ose.4s ceekens ee s 46,000,000 


Telephones—In Germany there were 
2,411 cities or towns having public mu- 
nicipal telephone systems, with 305,795 
connections. France had 1,199 public tele- 
phone plants, with 72,480 connections. 
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The City and Interurban System of the Schenectady Railway Company. 


HE city and interurban system of the 
Schenectady, N. Y., Railway Com- 
. pany offers an attractive proposi- 
tion for study from many points of view. 
A number of features of more than ordi- 
nary interest contribute to make the oper- 
ation, maintenance and utility of this sys- 
tem of electric traction remarkable. The 
convention of the American Street Rail- 
way Association, meeting at Saratoga, 
N. Y., September 2, 3 and 4, will centre 
interest to a greater or less extent in this 
section of the country, and at this time a 
survey of the Schenectady railway system 
is appropriate and highly interesting. 

The city of Schenectady is located 
about 160 miles north of New York city, 
on the line of the New York Central & 
Hudson River Railroad. Its topographic- 
al position makes it the natural centre 
of a system of interurban roads radiating 
in several directions to a number of fea- 
ture cities in New York state. Albany, 
the capital of New York state, is fifteen 
and one-half miles southeast of Schenec- 
tady, and a magnificent double-track road, 
stretching in an almost perfectly straight 
line, has been in operation for over two 
years. To the north, to Ballston Spa and 
Saratoga, whose numerous mineral springs 
make this latter city one of the most 
popular resorts in the country, a double- 
track road about twenty-two miles in 
length is about completed. Troy, a manu- 
facturing city of large proportions and of 
great commercial importance, is sixteen 
miles to the east, and a double-track road 
was completed between Schenectady and 
this city in March of the present year. 
To the south, a road is contemplated to 
South Schenectady and Altamont, a dis- 
tance of eleven miles; while to the west, 
a connection has been made with the 
Fonda, Johnstown & Gloversville Rail- 
road, making it possible to ride from Al- 
bany to Gloversville, a distance of fifty 
miles, without change of cars. 

In addition to this intercity service, 
which affords the pleasure-seeker the great- 
est variety of entertainment with regard 
to picturesque scenery and safe high- 
speed riding, the company has a city 
proposition to handle which approximates 
very closely to metropolitan conditions, in 
handling the rush-hour traffic which is 
imposed upon the system, due to the as- 
sembly and retirement of the employés 
of two of the largest manufacturing in- 
terests of the country, namely, the works 
of the General Electric Company and 
those of the American Locomotive Com- 


pany. 


To sum up, the Schenectady Railway 
Company is operating at present over 
seventy-five miles of track, and has in 
course of construction about thirty-six 
additional miles; while its equipment has 
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increased since 1894 to over 100 cars 
handling during ‘the year ended July 30, 
1903, over 7,000,000 passengers. It seems 
remarkable that in 1894 the system con- 
sisted of two miles of single track, with 
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an equipment of four closed cars, and at 
this period the company seriously con- 
sidered the proposition of cutting down 
the service to three closed cars because of 
the lack of patronage. The extraordinary 
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growth of the system may be attributed 
to the rapid increase in the population 
of the city of Schenectady, due to the de- 
velopment of the two large industries 
noted above—the General, Electric Coms 


pany, 
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pany and the American Locomotive Com- 
pany. 

A fair idea of the increase in the popu- 
lation of the city may be gained from 
the following figures which have been 
taken from authoritative statistics: In 
1880 there was a population of 13,655. 
In 1882 this was increased to 22,730; in 
1890, to 31,682; and in 1902, to 53,000. 
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up into first-class residential districts. 
The Schenectady Railway Company 
operates six lines in the city, under the 
following headway: State Street-Scotia 


Line, ten minutes; Bellevue-Aqueduct, 
seven and one-half minutes; Union Ave- 
nue Line, seven and one-half minutes; 
“A” Belt Line, five minutes; “B” Belt 
Line, five minutes; State Street Stub, 


sCHENECTADY RAILWAY COMPANY. 


IPAP INNA 


The average number of em- 
ployés of the General Elec- 
trie Company and the 
American Locomotive Com- 
pany in the first quarter of 
1903 was 15,408, with a 
total annual pay-roll of 
nearly $2,000,000. 

Union College, one of the 
ołdest institutions of learn- 
ing in the country, is situ- 
ated at Schenectady. 

Improvements in street construction are 
going on continually, and the city of 
Schenectady, while having passed through 
a boom which was in many ways similar 
to those witnessed in our western states, 
is still spreading, and a fine system of 
streets is being laid out and rapidly made 


THE FULLER STREET CAR BARNS— 


oF THE HicH-TENSION LINE— 


fifteen minutes. These lines cover 22.66 


miles within the city limits. 

The handling of the large number of 
employés of the General Electric Com- 
pany in the short space of time allowed 
before shop hours, and the inevitable haste 
with which the workers desire transpor- 
tation home after business ceases, brought 
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up a problem which presented many seri- 
ous phases. By building a loop at the en- 
trance of the works, with necessary stor- 
age tracks from which extra cars could 
be fed into the main line without inter- 
rupting the regular traffic, the company 
solved this problem successfully. In this 
manner 3,000 people are loaded and un- 
loaded from the cars in less than half an 
hour, and it is but fair to say that 
there is no discomfort in the traffic. 
In order to accommodate the large 
number of employés of the General 
Electric Company and the American 
Locomotive Company who live in 
neighboring towns, special cars are 
run directly to and from the works 


A TURN ON THE TROY Drvision, PRIVATE Rieut oF Way—A BIT 
WHERE Ilian SPEED Is Easy. 


over all interurban lines, both morning 
and evening. 

The accompanying map of the Schenec- 
tady Railway Company’s system will show 
the ramifications of the road and give a 
good idea of the city and interurban di- 
visions. . 

Both the Troy and Albany divisions are 
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operated on a fifteen-minute headway 
from 9 A. M. to 8 P. M., and on a thirty- 
minute headway at other hours of the 
day. On the hour a special service has 
been established between Schenectady and 
Albany, called the Schenectady-Albany 
Limited. The trip is made in forty-five 
minutes, without stops outside of the city 
limits. For this special accommodation 
no extra fare is charged. A similar serv- 
ive will soon be put into effect on the 
Troy division. Round-trip tickets to Troy 
and Albany are sold at forty cents, and 
are interchangeable. A single fare is 
twenty-five cents. Commutation books 
containing fifty-two tickets, and limited 
to one month, are sold for $7.50. 

As may be seen from the map, the 
line from Schenectady to Albany is prac- 
tically a straight line. The track con- 
struction on this line approximates very 
closely to heavy steam railroad practice, 
and the riding is of the most satisfactory 
nature. The elimination of curves and 
the easy roll of the country allow a very 
high speed to be maintained on this di- 
vision. = 

The road from Schenectađy to Troy 
abounds in picturesque views of the sur- 
rounding country and passes through the 
celebrated Mohawk Valley, bringing into 
view the Helderberg Range, the Catskill 
Mountains, the Adirondack and Green 
Mountains, and the famous Mount Mc- 
Gregor, N. Y. For some distance the 
cars on the Troy division parallel the 
Mohawk River, while the division run- 
ning from Schenectady to Aqueduct par- 
allels the Mohawk River and the Erie 
Canal for the greater part of its length. 


When the Ballston-Saratoga division 3 


has been completed, passengers will be 
taken from Albany and Troy, by means 


of a cutoff around the city of Schenec- > 


tadv, directly to Saratoga in about one 
hour. 

The company is erecting near the 
Aqueduct, and just outside of the north- 
erly limits of Schenectady, a double-track 
steel bridge having a total length of 
1,769.53. feet.- This.is being built by the 
American Bridge Company, and is of the 
riveted lattice truss type, pin connected, 
resting upon ten concrete and masonry 
piers. This bridge will be forty-five feet 
above low water. 

Plans have been made for a large ter- 
minal station in the centre of the city of 
Schenectady. The various executive offi- 
ces of the company will be located in this 
station, and also the offices of the entire 
operating departments. Suites of offices 
will be rented in this building, and a com- 
modious waiting-room will be established. 
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The interurban cars, as well as some of 
the city local cars, will loop around this 
office building, enabling the Albany, Troy, 
Saratoga, Amsterdam, Johnstown and 
Gloversville passengers to be conveniently 
transferred to any car desired. This ter- 
minal station will be on lines of such 
magnitude as will make it not only a 
model, but the first of its kind erected in 
any of the eastern cities. 

The rolling stock of the company is of 
the most modern type and is equipped 
throughout with apparatus manufactured 
by the General Electric Company. On 
the city system there are twenty-nine sin- 
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-THE TRANSMISSION [INE FROM THE POWER 


PLANT AT SPien’s Faure, N. Y 


gle-truck closed cars, equippd with two 
G. E.-6% motorsg” cight: singtetruck 
closed cars, equipped with:two G. E.-57 
motors; four double-truck closed duplex 
cars, equipped with G. E.-52 motors; six 
eight-bench and twelve nine-bench single- 
truck open cars, equipped with G. E.-67 
motors; twelve thirteen-bench double- 
truck open cars, equipped with G. E.-67 
motors. On the interurban lines there 
are twelve forty-foot double-truck closed 
cars, equipped with G. E.-57 motors; ten 
forty-seven-foot double-truck closed cars 
with smoking compartments, equipped 
with G. Ẹ.-57 motors and G. E.-73 mo- 


Vol. 43—No. 9 


tors; six fifty-one-foot double-truck semi- 
convertible cars, equipped with G. E.-73 
motors. In addition to this, there is a 
miscellaneous equipment of six motor flat 
cars, twenty-five dump cars, six express 
cars, three rotary snow plows, three small 
snow plows, one sprinkling car and one 
sand car. These cars were furnished by 
the St. Louis, Brill, Stephenson, Laconia 
and Jones car companies. The Brill semi- 
convertible cars are the most notable of 
the recent equipments. The interior of 
these cars is divided into two compart- 
ments separated by hardwood partitions 
having single sliding doors. The smok- 
ing compartment is eleven feet ten inches 
long, and the passenger compartment is 
twenty-seven feet ten inches long. Both 
compartments are finished in dull ma- 
hogany, handsomely carved, and with a 
ceiling of bird’s-eye maple witp-gold strip- 
ings. The seats are upholstered in leather. 
The windows slide into the roof when not 
in use, and the cars are airy and well 
suited for summer service. The plat- 
forms have enclosed round-end vestibules 
sheathed with steel. The trucks are 
equipped with four G. E.-73 motors, and 
the G. E. type M system of train control 
is used. The interurban csrs are all 
equipped with the Magann system of air 
brakes. A storage tank capable of hold- 
ing 250 pounds of air is suspended below 
the car, antat all car houses and substa- 
tions compressor outfits are arranged to 
supply a full charge of air in less than 
one minute. The Albany cars are fitted 
with the Flood system of emergency track 
shoe brakes, as this is, considered neces- 
sary for extra precaution, because of the 
ten-per-cent grade on State street, Al- 
bany, just below the Capitol. The shoe 
is pick-shaped, and the wheel runs up 0n 
it and becomes locked, traction going On 
to the lower side of the pick. 

A feature of the service on the Troy 
division is the placing of mail boxes on 
the front end of every car, 60 that any 


one along the route may stop the car to 


maiiva letter. l 

On the city lines seven-inch and nine- 
inch girder rails of the Lorain Steel 
Company’s section are used. The ties are 
firmly bedded in rock and concrete, with 
a concrete fill.ag up to the tie; and from 
the curb line to about eighteen inches 
from the outside of the tracks, asphalt 
paving is laid. Between the asphalt and 


the track, and between the tracks, vitri- 


fied brick filling is used. This affords à 
construction which it is easy to keep 
clean, which facilitates drainage, and pro- 
vides comfortable riding throughout the 
city limits. 
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The interurban tracks are laid with 
seventy-five-pound T-rails, thoroughly 
ballasted with either gravel or broken 
stone one foot under the ties, and filled 
up even with the rail. The tracks are 
well trenched, and careful attention has 
been paid to the drainage, several miles 
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numbers in consecutive order, and these 
are announced by the conductor. 

Span construction is used in the over- 
head work throughout the entire system, 
except on the Ballston division. For the 


city and interurban service thirty-five-foot 
and forty-foot chestnut poles, set 100 


ef 


cight spans of the pony truss type, the 
total length of the bridge being 773 feet, 
of which 396 feet are laid with single 
track and 372 fect with double track, 
there being a siding on the bridge. On the 
Troy division there is a steel trestle 203 
feet long, with an average height of six- 
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of six-inch tile having been laid alongside 
and between tracks. 

Section houses provided with hand cars 
and all necessary track tools are main- 
tained at several points on the interurban 
lines, and the tracks are carefully in- 
spected daily. Warning signals are pro- 
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feet apart, are used. On the Ballston 
division thirty-fivæfoot octagonal yellow 
pine poles, embedded in conercte, are used 
in connection with the centre-pole double- 
bracket construction. The tracks on the 
Ballston division are on thirteen-foot cen- 
tres, and the roadbed is graded twenty- 
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teen and one-half feet. On the Aqueduct 
line there is a pony lattice bridge 103 
feet long, with an average height of 
twenty-six and one-half feet. 

The car houses have been erected on 
Fuller street and on McClellan street, 
Schenectady, the latter having been but 
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vided at all danger points, and clusters 
of lights mark these spots at night. 

In order that the passenger may not 
become confused as to his or her where- 
abouts either by day or night, all sta- 
tions or stops along the lines are given 


PowER COMPANY. 


nine feet. On the interurban lines 0000 
grooved trolley wire is used, and on the 
citv lines, 000 grooved wire. 

A number of bridges have been neces- 
sary on this system. One at the Scotia 
crossing of the Mohawk River contains 


recently built. This building is 300 feet 
long by 116 feet wide, and is of brick 
with steel truss roof. Eight tracks are pro- 
vided, and each entrance is closed with a 
Kinnear rolling door. In the centre, four 
tracks have pits seventy-five feet long, and 
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at one side there are tracks having pits 
seventy-five feet long. One section of 
the building is partitioned off for a black- 
smith and machine shop seventeen feet 
wide by forty-two feet long, and one of 
the tracks extends through this shop. In- 
cluded in the equipment of this shop is 
a twenty-one-inch Barnes drill press, a 
Buffalo forge, a No. 3 Challenge tool 
grinder, and a four-ton Harrington hoist, 
together with all necessary equipment for 
handling light repairs. The building has 
a wing twenty-one feet long by sixteen 
feet wide. The front portion is used for 
the receiver’s room. The centre room is 
for employés and is provided with indi- 
vidual lockers extending entirely around 
the sides of the room, and opening from 
this is a large toilet room. 
is a stockroom and office for the store- 
keeper, with a separate room for the shop 
employés. One entire side of the Fuller 
` street building is utilized for freight and 
express business. This is equipped with 
double doors and has a track at the side 
of the house. The other side of the house 
is utilized for the main repair shop. The 
equipment includes a 100-ton forty-inch 
by nine-inch Niles wheel press, a thirty- 
six-inch by sixteen-inch Fitchburg wheel 
lathe, a thirty-six-inch Niles boring mill, 
an eighteen-inch by eight-inch Reed lathe, 
a twenty-one-inch Barnes drill press, a 
Yankee drill grinder, a four-foot by four- 
foot Buffalo forge, a No. 4 Challenge tool 
grinder, two Patten motor lifts, and a 
five-ton seventeen-foot-span Morris crane. 

Plans have been completed and work 
will shortly start on a very complete re- 
pair shop, and when this is completed the 
Fuller street shop will be used exclusively 
for a car house. The building will be in 
three sections, the outside measurements 
being 201 feet by 210 feet 4 inches. First 
section will include armature room, ma- 
chine and blacksmith shops. Adjoining 
it will be an erecting room which will 
have 300 feet of pits. The centre section 
will have two floors. The front is to be 
utilized for offices for the various depart- 
ments, and the balance of the section will 
be utilized for storerooms. The first floor 
has a steam road track running through 
it. In front there is a team entrance 
provided with a platform scale. In the 
rear will be a large storeyard for rails, 
ties, special work and other large ma- 
terial. The third portion of the building 
will have three tracks and will be divided 
in the centre, the front being for the paint 
shop ahd the rear for carpenter shop. In 
addition to the machinery already owned, 
which will be centralized here, the com- 
pany will purchase two fifteen-ton hand- 


In the rear 
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operated cranes, a power rail bender, a 
motor flat car equipped with an electric- 
ally driven crane of five tons capacity, 
shapers, planers, boring mills and other 
machine shop cquipment. The pits will 
be open, provided with concrete piers, and 
will have tracks provided with hydraulic 
jacks. 


A well-equipped emergency house is es- — 


tablished in Schenectady, near the centre 
of distribution of the system. This 
emergency department is equipped with 
tower wagons provided with hose cross- 
ings, tools and wire. The house is ar- 
ranged similar to a fire engine house, and 
is connected with the automatic fire-alarm 


system. The wagons respond to calls in . 


al] districts covered by the electric light- 
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ing and railway system, and a number of 
men are kept in constant attendance. 

An extensive freight and express busi- 
ness has been developed, and carries on 
practically all the through business be- 
twcen Albany and Schenectady. Arrange- 
ments will soon be made for a similar 
service on the Troy and other divisions. 
The freight and express business is con- 
ducted by the Electric Express Company, 
which maintains a distinct organization. 
Freight stations have been established in 
both Schenectady and Albany, the latter 
being in connection with the station of 
the United Traction Company. The busi- 
ness is divided into three classes. Class 
A provides wagon service at both ends, 
handled at thirty cents per hundred- 
weight; Class B, goads which are not 
handled at either end, ten cents; and 
Class C, goods which require wagon serv- 
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ice at one end only, at fifteen cents. The 
company maintains three single and three 
double teams in Schenectady, and one 
double team and two single teams in Al- 
bany. The express cars make four round 
trips per day, and have a running time 
between cities of one hour and fifteen 
minutes. These cars are equipped so that 
they may be run two or more together, 
with multiple unit 'control. The road 
handles no free baggage. The express 
company calls for trunks in either of the 
cities and delivers them in the other at 
forty cents each. A large amount of 
trucking was formerly done between the 
two cities, but the electric line has elimi- 
nated this entirely. About four-fifths of 
the business is made up of incoming goods 
purchased by the Schenectady merchants. 
The following figures show the average 
carrying service done by the company: 
In May there were 1,272,173 pounds in- 
coming and 366,587 pounds outgoing. In 
June there were 1,431,444 pounds in- 
coming, with 315,901 pounds outgoing. 

All the car-card advertising on the sys- 
tem is handled by the company, a charge 
of $7.50 per month being made. 

A large tract of land at the east end of 
Ballston Lake, on the new branch, has been 
purchased, and plans are under way for 
an elaborate summer park. There will 
be a large casino, dance hall, pavilion, 
toboggan slide, carousel, baseball park, 
trotting track and a number of other fea- 
tures. Brandwine Park, Schenectady, is 
operated by the company, and is let out 
for picnics. This park contains a pavilion, 
refreshment stands and other buildings. 

A feature of the trafficking department 
is the advertising of “Twilight Trolley 
Tours.” Special cars leave the city sta- 
tion each evening and run for twelve 
miles, returning over one of the interur- 
ban divisions. The cars are decorated 
with colored incandescent lights, and have 
a shield, star or crescent on the front 
dash. These ornaments are wired with a 
single terminal, and the cars are used 
in the regular service during the day. A 
charge of twenty-five cents is made for 
the ride, and the load is limited to the 
seating capacity of the thirteen-bench open 
cars. 

The power used for operating the 
Schenectady 1ailway is furnished mainly 
by the Hudson River Water Power Com- 
pany from its large water power plant at 
Mechanicsville, augmented at times by 
the steam plant of the General Electric 
Company. The power is transmitted 
from Mechanicsville at a voltage of 
10,000 and a frequency—of forty cycles 
over two entirely. different (routes. One 
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ol these transmission lines crosses the 
country about in a straight hne from 
Mechanicsville to the General Electric 
works aj Schenectady, touching Al- 
plaus and crossing the Mohawk River 
at the Scotia brid 
line and consists of three No. 000 B. & 


ge. This is the main 
S. bare copper wires mounted on double 
petticoat porcelain insulators. The 
power transmitted over this line is used 
to supply the wants of both the Gen- 
eral Electric Company and the Schen- 
ectad y Railway Company. The power 
used by the railway company in its 
Dock street substation is conducted by 
two No. 1 B. & S. three-conduetor ca- 
bles, one being used exclusively for the 
railway load and the other for light- 
ing the city, being transformed to 
*,300 volts for the lighting circuits. 
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The second transmission line 
starting from Mechanicsville 
passes along the Erie Canal 
through Watervliet, where it 
turns and following the line of 
the Schenectady Railway Com- 
pany’s Troy division tracks enters 
the Troy substation, located at 
Lathams Corners. From here 
three No. 2 B. & S. wires follow 
across country to the Albany 
substation, located at Karner 
on the line of the company’s 
Albany division. Duplicate lines 
then follow the tracks located 
on the Albany-Schenectady 
turnpike into Schenectady to 
the General Electrice works, 
thus making almost a circle 


THE INTERIOR AND EXTERIOR OF THE Troy SUBSTATION, AND ONE OF THE CARs, Thuy 
Divtston, SCHRNRCTADY RAILWAY. 
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from Mechanicsville around through 
the substations and the General Electric 
works back to Mechanicsville. When the 
new Dock street substation is completed 
these transmission lines will be changed 
somewhat. The lines from the Albany 
substation will be rebuilt to consist of 
duplicate aerial lines of No. 1 B. & S. 
bare copper from the Albany substation 
to the city limits. “The current will then 
pass underground through duplicate 
paper-insulated cables, each consisting of 
three No. 1 B. & S. stranded wires made 
into a cable, to the new Dock street sta- 
tion, insteaa of going direct to the General 
Electric works. The connection between 
the new Dock street station and the Gen- 
eral Electric power-house will be by three 
three-conductor. No. 000 B. & S. cables 
placed in duct in the street. The line 
from the General Electric works to Me- 
chanicsville will remain unchanged. 

The Hudson River Water Power Com- 
pany will furnish power from another 
source, t. e., Spier’s Falls, situated ap- 
proximately forty miles from Schenectady, 
over a transmission line direct to the 
power-house of the General Electric Com- 
pany. The voltage of this line will even- 
tually be 30,000. 

Another steam source for supplying 
power to the railway company besides the 
present power-house of the General Elec- 
tric Company will be the large steam 
turbine station now being built by the 
General Electric Company. This station 
will contain at present three 1,500-kilo- 
watt Curtis steam turbine sets and will 
use Stirling boilers and electric auxili- 
aries. The station is designed, however, 
for a much larger capacity. 

The old steam power-house of the 
Schenectady Railway Company, on Dock 
street, ig a one-story building, having a 
frontage on Dock street of seventy-four 
feet and extending 119 feet toward the 
tracks of the New York Central & Haud- 
son River Railroad Company. The sta- 
tion is divided longitudinally by a party- 
wall into a boiler room on the south side 
and an engine and dynamo room on the 
north side. The use of steam has been 
discontinued, although the machinery 
has not been dismantled. The boiler 
room contains one Stirling and three 
Babcock & Wilcox boilers aggregating 
about 1,030 horse-power, while the engine 
equipment consists of one Erie simple 
and two vertical Westinghouse compound 
engines; one Ball & Wood engine having 
been sold recently. The railway ma- 
chinery at present operating in the sta- 
tion consists of three rotary converters 
made by the General Electric Company, 
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each of 300-kilowatt capacity at 760 revo- 
lutions per minute. There is also one 200- 
kilowatt, 800 revolutions per minute, 
compound-wound, General Electrice ro- 
tary converter. The 10,000-volt, forty- 
cycle, three-phase current from Mechanics- 
ville is fed into the three 300-kilowatt 
rotary converters through nine static 
transformers of the air-blast type, each of 
110-kilowatt capacity and which trans- 
forms the voltage from 10,000 to 372. 

The 200-kilowatt rotary converter ts 
fed through a 225-kilowatt, three-phase, 
air-blast transformer. All of these trans- 
formers are provided with additional 
leads connected to the middle points of 
the secondary windings, in order that the 
rotary converters may be started from the 
alternating-current side at half voltage, 
thus cutting down the starting current. 

The railway switchboards are of the 
standard General Electrie type for such 
installations, and are of black enameled 
slate, provided with the usual circuit- 
breakers, ammeters, knife blade switches, 
ete. One of the panels is provided with 
a total Thomson recording wattmeter. 
The 10,000-volt operating switchboard js 
placed in a gallery above the low-tension 
boards, and is equipped with oil switches, 
ammeters, ete. 

The Troy substation of the railway 
company 1s located at the intersection of 
the Loudonville road and the Troy- 
Schenectady turnpike. The lot covers an 
area of 3.22 acres. ‘The building is one 
story and cellar, twenty-six feet by seventy 


feet. The station is built of brick and is 
thoroughly fireproof in construction. 


The floor is of concrete with a granolithie 
top. The apparatus consists of three 300- 
kilowatt rotary converters operating at 
760 revolutions per minute. The trans- 
formers are of the three-phase, air-blast 
type and are two in number, each of 330- 
kilowatt capacity. Each converter is also 
provided with a reactive coil in the alter- 
nating-current side for the purpose of 
regulating the voltage. Part of the cel- 
lar is made into an air-blast chamber for 
the transformers, while in the other part 
of the cellar the cablework and wiring is 
carried on insulators fastened to the walls 
and converter foundations. The switch- 
board is of black enameled slate and is 
made up of three direct-current feeder 
panels, two direct-current rotary panela, 
two alternating-current rotary panels and 
three 10,000-volt panels. The low-tension 
panels are all of the General Electric 
standard pattern, provided with circuit- 
breakers, ammeters, ete. 

The 10,000-volt panels are provided 
with single-pole,  oil-break switches, 
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mounted in separate brick cells, about ten 
fect back of the panels themselves. The 
switches are provided with overload re- 
lays, and in the panels themselves aie 
mounted horizontal, edgewise, black oxi- 
dized ammeters, voltmeters, power-factor 
indicators, and one round pattern, induc- 
tion, recording wattmeter. The bus-bars 
back of the panels are heavily insulated 
and carried en an insulated iron frame- 
work. All of the 10,000-volt feeders 
enter the station overhead and are con- 
nected with a suitable number of light- 
ning arresters of the Wirt type. At this 
station there is also an air compressor for 
use in connection with the Magann air 
storage system. This air compressor is 
operated by a belted twenty-horse-power 
induction motor. 

The Albany substation is a one-story 
frame structure with cellar, is forty-five 
feet square. The lot on which it stands 
is To feet by 100 feet. The description 
of the Troy substation applies directly to 
that of the Albany substation. 

The Ballston substation is in process 
of construction and is intended to furnish 
current for the operation of the Ballston 
division of the railway company. The fol- 
lowing apparatus is in process of manu- 
facture by the General Electric Company: 
Three 300-kilowatt, forty-cycle, com- 
pound-wound rotary converters running 
at 800 revolutions per minute; three ait- 
blast, 220-kilowatt transformers provided 
with double secondary windings; ote 
blower set, consisting of a two-horse-powe?, 
three-phase, induction motor, direct- 
coupled to a thirty-five-inch Buffalo forge 
fan; two forty-five-kilovolt-ampere, air- 
blast, reactive coils; one twenty-horse- 
power, three-phase induction motor with 
two pulleys for operating a Magann com- 
pressor and the necessary switchboard 
panels for the above apparatus. 

The property on which the new Dock 
street substation is built has a frontage 
on Dock street of 180 feet, while the dis- 
tance on the rear next to the New York 
Central & Hudson River Railroad Com- 
pany’s tracks is 368 feet. The depth of 
the lot is 165 feet. . The new substation 
is 165 feet eight inches front by forty-five 
fect two inches deep, and is of brick ane 
steel construction, thoroughly fireproot 
throughout. The station 1s without a cel- 
lar for the reason that at times © 
freshets water from the Mohawk Kaver 
and Erie Canal overflows and would in all 
likclihood flood the cellar. The outside 
walls of the basement are faced hie 
brownstone and the basement itself is di- 
vided off by means of (brick partition W 


August 29, 


into ait-blas 
ments and i 
On the fi 
the transf! 
foor is of $ 
The railw 
this substat 
watt, 6UU-¥ 
tary conver 
kilovolt-am| 
ers. Two 
phase, fort’ 
two forty-t 
reactive coi 
000-volt, p 
transformer 
G00-xilowat 
All of the 
placed in ti 
concrete bai 
oughly inst 
primary lin 
formers ar 
switches, 
switches be: 
switchboard 
opposite sì 
switches an 
dued by n 
transformer 
panels it y 
volts. The 
al switches 
storage ba 
Storage Ba 


. phia, Pa., ; 


The 10,000 
that they ¢ 
of knife-di 
the switch 
enameled s 
the marine 
incoming | 
400 kilow 
panel cont; 
One hori 
horizontal, 
pull, overl 
cating the 
Ol switche 
Ol switche 
Current an 
statie disc} 
There a 
line panels 
Watts at 16 
tains one 
one poly ph 
Meter (raj] 
lays, con: 
lamps and 
dischargers 
Each of 
verter pan 


Vals. 


Separate brick tals sie 
” Provided wiy if 
2 the panels bie 
"zontal, edger 
ETS, voltmeters oe 
1d one round A 
g wattmeter hes 
panels are hear: í 
D an insulated me 
f the 10,000: 
ion overhead ar! x 
Suitable numer ¢ 
of the Wirt tre ș 
also an air mpre 
ion with the Yr 
This air aur 
belted twentrjess 


sulistation is aie 
with cellar, i fr. 
e lot on whic 1: 
0 feet. The isz 
ation applies te 
ny substation. 
ubstation js i+” 
d is intended vi.” 
eration of the Re- 
way Company, Tk 
1S 1D process ci = 
ral Evectri¢ Cox 
tt, forty-itte + 
y converters T= 
er minute; Le - 
transformer p7- 
dary Wins 
of a two-Dine!* 
ion mown, 
veeineh Baki 
cilovoltrampeė + 
one tral 
duction melt *- 
ing a Mages 
essary iN 
paratus. l 
ieh the Bem > 
ilt has a ET 
Feet, wike 1E + 
ro the Ja T 
or Railroud Le 
t The de 
je pew sire 
ont br fee 
J is of ons + 
aly Bree 
js withoute™ 
t at Oe 
Yohark $E 
pd woad => 
The a 
re fxe n 
pt iel E” 
parii a 


August 29, 1903 


into air-blast chambers, bus-bar compart- 
ments and oil-switch cells. 

On the first floor will be located all of 
the transforming apparatus, and this 
floor is of steel and concrete construction. 

The railway apparatus to be placed in 
this substation consists of two 600-kilo- 
watt, 600-volt, six-phase, forty-cycle ro- 
tary converters, together with two ninety- 
kilovolt-ampere air-blast, static transform- 
ers. Two 300-kilowatt, 600-volt, three- 
phase, forty-cycle rotary converters, and 
two forty-five-kilovolt-ampere, air-blast, 
reactive coils, and six 110-kilowatt, 10,- 
000-volt, primary, forty-cycle, air-blast 
transformers, space being left for a future 
600-kilowatt rotary converter. 

All of the 10,000-volt bus-bars, ete., are 
placed in the basement between brick and 
concrete barriers, and each phase is thor- 
oughly insulated. The transmission and 
primary lines leading to the various trans- 
formers are operated by means of oil 
switches, electrically , operated, these 
switches being placed in brick cells. The 
switchboard panels are placed on the 
opposite side of the station from the 
switches and the operating voltage is re- 
duced by means of potential and current 
transformers so that at the switchboard 
panels it will not be greater than 150 
volts. The current for operating the 
oil switches is furnished by means of a 
storage battery, built by the Electric 
Storage Battery Company, of Philadel- 
phia, Pa., and consists of fifty-five cell:. 
The 10,000-volt bus-bars are arranged so 
that they can be sectionalized by means 
of knife-disconnecting switches. . All of 
the switchboard panels are of black 
enameled slate and the instruments have 
the marine finish. Each of the three-phase 
incoming line panels has a capacity of 
4,000 kilowatts at 10,000 volts, and each 
panel contains the following apparatus: 

One horizontal, edgewise ammeter; one 
horizontal, edgewise voltmeter ; one double- 
pull, overload relay with lamp for indi- 
cating the open and closed position of the 
oil switches; one controlling switch for 
oil switches, together with the necessary 
current and potential transformers and 
static dischargers. 

There are two three-phase, outgoing 
line panels with a capacity of 1,500 kilo- 
watts at 10,000 volts, and each panel con- 
tains one horizontal edgewise ammeter, 
one polyphase, induction, recording watt- 
meter (railway pattern), together with re- 
lavs, controlling switches, indicating 
lamps and current transformers and static 
dischargers. 

Each of the three-phase, rotary con- 
verter panels is equipped with a power- 
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factor indicator and horizontal, edgewise 
ammeter and a three-phase induction re- 
cording wattmeter, together with over- 
load relay, controlling switches for the 
oil switch, indicating lamps and secondary 
transformers. 

The lighting of the Dock street power- 
house has been worked out with a view 
of providing against any possible failure 
of current. The ordinary lighting will 
consist of twenty-four are lamps, placed 
on brackets fastened to the sides of the 
wall and lighted by means of current from 
the ordinary lighting circuits of the com- 
pany. As an emergency lighting a num- 
her of incandescent lamps will be mounted 
on the roof girders and will be fed from 
the railway circuit. Should both the rail- 
way and lighting fail, arrangements have 
been made for placing a number of lights 
on the storage battery. The station will 
be provided with a traveling crane having 
a capacity of fifteen tons and will be ar- 
ranged in such a manner that the track 
for this crane extends outside of the build- 
ing under an archway so that teams driv- 


ing under this archway may be unloaded 


directly by the crane. 

The Schenectady Railway Company, in 
addition to the express company, also 
operates the lighting and gas companies. 
The installed load of the lighting com- 
pany amounts to an equivalent of 84,000 
sixteen-candle-power lamps, while the 
motors for three-phase current number 
4,556. A great deal of this lighting is 
used for stores and signs, but over fifty 
per cent of the light is used for domestic 
purposes, This fact, and the great num- 
ber of meters installed in proportion to 
the population, is one of the features of 
the lighting system. The lighting com- 
pany also furnishes current for lighting 
the street lamps of the city, the series 
alternating tub transformer system with 
enclosed are lamps being used. Current 
is obtained from Spier’s - Falls, Me- 
chanicsville and the General Electric 
Company, similar to the arrangement for 
the railway current, and is supplied to 
the Dock street substation at Schenec- 
tady. The apparatus at present consists 
of motor-generator sets and static trans- 
formers. Owing to the lack of capacity, 
three feeders are run on forty cycles, but 
the intention is ultimately, when the new 
Dock street station is completed, to fur- 
nish sixty cycles throughout. The new 
Dock street station will contain three 500 
and three 250-kilowatt motor-generator 
sets, and will be a model in every respect, 
using the most up-to-date switching and 
other apparatus. The distribution 
system in the centre of the city will be 
mostly underground, ducts being made 
for this purpose, and the cable now being 
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in process of construction. The system 
consists of sixty-cycle, single-phase, 
2,300-volt primaries with manholes and 
subway transformers and a system of 
three-wire secondary mains. The under- 
ground cables will be run through the 
business portions of the city, and the 
outlving portions will be supplied by 
overhead feeders. The system of three 
wire secondaries and banked trans- 
formers is used wherever convenient, in- 
dividual transformers being used only 
in isolated cases. 

A contract has just been obtained from 
the city of Schenectady for furnishing 
apparatus, pumps. motors, ete. and 
tower for pumping water used for public 
purposes. This plant will consist of ver- 
tical high-head turbine centrifugal 
pumps, and will have a eapacity of 
12,000,000 gallons daily. The pumps 
will be direet-connected to 800-horse- 
power, fortv-eycle induction motors. 
This will be one of the first in- 
stallations of its kind in the world, and 
will be unique in type; and it is proposed 
to make a model in design and construc- 
tion. By a recent purchase of the Mo- 
hawk Gas Company’s plant, the railway 
company has added another division to its 
properties. Extensive plans have been 
laid to rebuild and add to the local plant, 
and seme of the work is already completed. 
The maximum capacity of the generating 
plant will be 1,750,000 cubic feet. The 
company is now serving 3,500 customers, 
sixty per cent of these using prepayment 
meters. Both coal and water gas is 
manufactured. 

The company maintains a very com- 
plete svstem of records and accounts. 
The general manager has before him at 
all times tabulated statements of the 
equipment and general condition of the 
system, and these are brought up to date 
at frequent intervals. All operating ex- 
penses and receipts are figured on a basis 
of eighteen-hour cars per day, and each 
item of expense is charged to its proper 
account. A detailed statement for each 
month, together with some statements 
obtained from well-known roads employ- 
ing the same system, is posted for com- 
parative purposes in the office of the gen- 
eral manager. An examination of the 
operating expense sheet for the month of 
May, 1903, gives the receipts per 
eighteen-hour car as $51.62. This is 
claimed to be higher than the receipts of 
any other similar proposition in the 
country. The operating expenses are 
given as 60.9 per cent of the gross re- 
ccipts. These figures do not include the 
lighting business or the express business, 
as these are operated as distinct organiza- 
tions. 

The discipline and spirit of the em- 
ployés are excellent, and the extremely 
hberal treatment of the employés by 
the company has brought about a con- 
dition of affairs which is a high 
tribute to the executive and operating de- 
partments. Promotion is by order of 
seniority, the men starting extra on the 
city cars and moving up to regular cars; 
then extra on local interurban cars, and 
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finally to regular service on a limited in- 
terurban car. All employés are allowed 
ten days’ vacation with full pay, after one 
vear’s service. The superintendent kceps 
a card index system, and a record of cach 
man is placed in a filing case, together 
with application, medical examination 
and reports relative to his work. There 
are three ways of action in case of infrac- 
tion of rules—first, by inspector; second, 
hv letter; third, a call before the superin- 
tendent. The latter action is seldom 
taken. The first failure to report on time 
calls for a suspension of two days; if re- 
peated again within six months, a sus- 
pension of five days. For the third time 
within six months the employé is ealle.! 
before the inspector for trial. 

At the Fuller street car house an en- 
tire floor has recently been added and 
fitted up with a remarkably complete 
Club room for the emplovés. The four 
front rooms are utilized for the office of 
the master mechanic, the company’s 
physician, the express manager, and the 
ollice of the benefit association. The club 
rooms include a billiard and pool room, a 
locker room, washroom with bathtubs and 
shower baths, two bowling alleys with 
platform for spectators, and a reading 
room, as well as an assembly room with 
platform and stage. The partitions be- 
tween the reading room and the assembly 
room are vertical sliding doors, so that 
the rooms can be thrown together for 
large gatherings. The dues of the asso- 
ciation are fifty cents a month, which is 
deducted from the pav of the men each 


month, The constitution provides that if 
the fund is not sufficient to meet the obli- 
g tions, the board of trustees shall 
have the right to assess each mem- 
her not to exceed an additional fifty 
cents per month. Disability bv rea- 
son of accident or sickness insures 


a member an income of $1 per day for 
a period not exceeding ninety days. The 
death of a member provides an insurance 
of $150. The management of the asso- 
ciation is vested in a chairman and six 
members. The chairman is alwavs an 
officer of the Sehencetady Railway Com- 
pany, who appoints three members of the 
hoard of trustees, the other three being 
eleetcd bv a majority vote. These club 
rooms are so arranged that they present 
at all times a most inviting prospect to 
the employé with time on his hands, and 
are well worthy of inspection and study 
hy any one interested in economic condi- 
tions. l 

The officers of the company are: Hins- 
dill Parsons, president; B. F. Peck, gen- 
eral manager: James O. Carr, secretary- 
treasurer; J. J. Magilton, auditor and 
assistant treasurer; C. C. Lewis, chief en- 
cineer: F. G. Svkes, electrical engineer ; 
C. F. Coffin, manager gas department: 
KE. J. Ryon, manager express department; 
Frederic Smith, superintendent; J. H. 
Aitkin, puvchasing agent. Directors: 
Hinsdill Parsons, F. F. Peck, E. W. Rice. 
Tr. G. E. Emmons, F. O. Blackwell, 
H. C. Wirt, J. R. Lovejoy, A. L. Rohrer, 
WLK. Emmett. 
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Refining Lead Bullion by Elec- 

trolysis. 

At a recent meeting of the American 
Institute of Mining Engineers, Anson G. 
Betts described a new method of refining 
lead by electrolysis. A solution of lead 
fluosilicate containing an excess of fluo- 
silicic acid has been found to work satis- 
factorily as an electrolyte for refining 
lead. It conducts current well, is easily 
handled and stirred, is non-volatile and 
stable under electrolysis. It may be made 
to contain a considerable amount of dis- 
solved lead, and is easily prepared from 
inexpensive materials. It possesses, how- 
ever, In common with other lead elec- 
trolytes, the effect of vielding a deposit 
of lead Jacking in solidity whieh grows in 
crystalline branches toward the anodes, 
causing short-circuits. But if a reducing 
action, practically accomplished by the 
addition of gelatine or glue, be given to 
the solution, a perfectly solid and dense 
deposit is obtained, having very nearly 
the same structure as electrolytically de- 
posited copper, and a specific gravity of 
about 11.36 that of cast lead. 

A neutral solution of lead fluosilicate is 
partially decomposed on heating, but this 
decomposition ends when the solution con- 
tains about two per cent of free acid.-The 
solutions desired for refining are not 
liable to this decomposition, since they 
contain much more than two per cent of 
free acid. The electrical conductivity de- 
pends mainly on the acidity of the so- 
lution. The first experiments were car- 
ned out without the addition of gelatine 
to the solution. The lead deposit consist- 
ed of more or less separate crystals. The 
cathodes, which were shect-iron plates, 
lead-plated and paraffined, had to be re- 
moved periodically from the tanks and 
passed through rolls to pack down the 
lead. When gelatine has been added in 
small quantities, the density of the lead 
is greater than can be produced by roll- 
ing the crystalline deposits, unless great 
pressure is used. 

As a starting material, hydrofluoric 
acid of thirty-five per cent is used. Thie 
is run by gravity through a series of 
tanks. In the top tank is a laver of quartz 
two feet thick, in passing through which 
the hydrofluoric acid dissolves the silica, 
forming fluorsilicie acid. White lead in 
the required quantity is added in the next 
tank, where it dissolves readily and com- 
pletely, with effervescence. All sulphuric 
acid and any hydrofluoric acid that may 
not have reacted with the silica precipi- 
tate out in combination with lead. The 
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lead solution is then filtered and run by 
gravity into the refining tanks. 

The anodes may contain any or all of 
the elements. Gold, silver, copper, anti- 
mony, arsenic and bismuth, being more 
clectro-negative than lead, should remain 
in the slime in a metallic state, with per- 
haps tin; while zine, nickel and cobalt 
should dissolve. Jron dissolves only 
slightly. This process completely removes 
bismuth and antimony, and the small 
amount of tin—from 0.02 to 0.03 per 
cent—is easily removed by poling. 

The electrolyte takes up no impurities, 
except posstbly a small part of iron and 
zinc, It may be purified in several ways. 
For example, the lead may be removed by 
precipitation with sulphuric acid, and the 
Huorsilicie acid precipitated with salt. By 
distillation of the sulphuric acid the fluo- 
silicie acid may be recovered. The only 
danger of lead poisoning to which the 
workmen are exposed occurs in melting 
the lead and casting it. : 

This process is being used by the 
Canadian Smelting Works, at Trail, 
British Columbia. There are twenty-eight 
refining tanks, each eighty-six inches long, 
thirty inches wide and forty-two inches 
deep, each receiving twenty-two anodes of 
lead bullion, with an area of twenty-six 
by thirty-two inches exposed to the elec- 
trolyte on each side. The total weight 
of anodes in each tank is three tons, and 
they dissolve in from eight to ten days. 
ach tank contains twenty-three cathodes 
of sheet lead, prepared by depositing 
lead on paraftined iron cathodes. 

Lach tank is capable of yielding, with 
a current of 4,000 amperes, 750 pounds 
of refined lead per day. In addition to 
the ohmie resistance, there is a counter- 
electromotive force of about 0.02 of a 
volt per tank to be overcome. The tanks 
are made of two-inch cedar, bolted to- 
gether and thoroughly painted with rub- 
her paint. 
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The Journal of the Franklin 
Institute. 

The August issue of the Journal of the 
Franklin Institute contains an article by 
C. E. Farrington, entitled “Defective Ma- 
chine Insulation.” This discusses the de- 
fects of various kinds of insulating ma- 
terials and their desirable qualities. There 
are, in addition, the following papers: 
“Safety Mining Lamps,” hy Rufus J. Fos- 
ter; “The Utilization of Blast Furnace 
Gases for Power Purposes,” by Charles 
Kirchhoff; “On Convergents and Arith- 
metical Series, the Ratio of Whose Terme 
Approximates Successively the Value o 
m, and on Their Application to the Con- 
struction of Computing Machines, by 
F. L. O. Wadsworth; “Fuel Oil,” by John 
F. Rowland, Jr.. and “The Census © 
Manufactures of 1900,” by Charles E. 
Munroe (concluded). , 
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Electrical Patents. 


The Thomson Electric Welding Com- 
pany, of Lynn, Mass., has recently been 
granted, as assignee, a patent on a clamp- 
ing device for electric metal-working ap- 
paratus, which is the invention of 
Adolph F. Rietzel, also of Lynn, Mass. 


ELECTRICAL REVIEW 


ble portion of the pieces to be welded or 
worked, so as to provide large areas 
through which current may be fed to the 
work, while at the same time giving ready 
access to the clamping devices and per- 
mitting the work to be readily inserted 
or withdrawn. Another object is to 
bring the line of clamping pressure upon 
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CLAMPING DEVICE FoR ELECTRIC METAL-WORKING APPARATUS. 


The invention is designed more par- 
ticularly to improve the construction and 
operation of the clamping devices em- 
ploved for electrice welding machines, al- 
though it may be also employed on ma- 
chines organized or adapted for use in 
carrying on other kinds of metal-working 
operations. The successful operation of 
electric welding machines depends almost 
wholly upon the construction of the clamp- 
ing devices which have to be adapted for 
various kinds of work and which must, 
moreover, be capable of holding the work 
tightly and be so constructed that the 
work may be quickly put in and taken 
from the clamps. They must also be strong 
enough to hold the work firmly in the 
Jaws without slipping when the pressure 
is applied to complete the weld or per- 
form other operations when the metal 
has been softened by the current to the 
required degree. One of the principal 
objects of this invention is to provide 
clamping devices especially suited for use 
with heavy work and readily adjustable 
for different classes or kinds of work. The 
invention may be employed, for clamping 
flat stock, straight pieces, angle work, 
round stock, or other material to be 
welded or otherwise worked when elec- 
trically heated. Another object of the in- 
vention is to provide for the application 
of a clamping pressure to a very considera- 


the work as near as possible to the line of 
heating or welding. In the preferred 
manner of carrying out the invention the 
two clamping jaws which hold the work 
are mounted at one side of the line of 
heating in such a manner that the press- 
ure shall be applied in a horizontal line 
or line substantially parallel to the bed 
of the machine, thus leaving the opening 
between the jaws free or clear from above. 
With one of the jaws is combined a suita- 
ble adjustable screw which is set or ad- 
justed for different sizes of work, and 
with the other jaw is combined a cam 
lever which is manipulated during the 
operation of the machine for carrying on 
a certain class of work or work of a cer- 
tain size with reference to which the op- 
posite jaw’is adjusted by means of a 
screw, the latter adjustment being prac- 
tically a slow or fixed adjustment and the 
former or that which is carried on by 
means of the cam being the temporary or 
quick adjustment used in clamping and 
unclamping the work. Another feature 
of the invention relates to means for set- 
ting or adjusting the jaw for different 
classes of work and for at the same time 
providing a means whereby the jaw may 
be secured to the jaw-carrying slide and 
may be readity removed to permit the sub- 
stitution of jaws adapted for different 
kinds or forms of work. 
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Frank A. Merrick, of Johnstown, Pa., 
has devised and patented means for con- 
trolling electric motors and the Westing- 
house Electric and Manufacturing Com- 
pany, of Pittsburg, Pa., has obtained 
control of this patent. The invention is 
designed to provide an improved method 
of changing a pair of motors from series 
to parallel relations without the use of 
wasteful external resistance and by a 
scries of steps which provides a nearly 
uniform acceleration in their speed, and 
which avoids undesirable circuit condi- 
tions. The invention more particularly 
relates to a system of motor control in 
which motors are changed from series to 
parallel relation by first connecting their 
fields only in parallel, then shifting them 
to a relation in which one of the motors 
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ELECTRIC Motor CONTROLLER. 


is shunted by the armature of the other 
motor whose field is in series with the 
first motor, and then finally connecting 
the two motors in parallel. In changing 
from the relation of parallel fields and 
series armatures to a relation in which one 
motor is shunted by the armature of the 
other motor it is of course necessary to 
change the armatures from series to 
parallel relation and the fields from 
parallel to series relation at a time when 
the motors are carrying considerable cur- 
rent and have attained considerable 
speed. The simplest and most obvious 
method of making this change is to open 
entirely the circuits through the motors 
and then recircuit them in the desired re- 
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lations. There is no objection to this 
provided that the period of open circuit 
is sufficiently brief not to affect the speed 
or counter-electromotive force of the 
motors. This, however, has not hereto- 
fore heen possible in practice for the rea- 
son that if the controller be moved rapidly 
across the open-circuit position the arcs 
which form between the controller con- 
tacts and fingers on leaving the preceding 
position are apt to be maintained across 
the open-circuit point until the succeed- 
ing position is reached. The effect of 
this, as will be readily seen, is in a meas- 
ure to superimpose one circuit condition 
upon another in a manner likely to re- 
sult in serious confusion of circuits and 
very probably give a short-circuit from 
trolley to ground. This is more apt to 
occur during the backward movement of 
the controller from the position of parallel 
armatures to a position of parallel fields, 
the ares in the controller tending to main- 
tain the series position of the fields up to 
the time that the proper contacts in the 
controller are engaged to effect a multi- 
ple connection of the fields, in which case 
there can result a direct short-circuit 
from trolley to ground. Consequently, in 
order to avoid results of this character it 
has been necessary to make the points 
of open circuit sufficiently wide on the 
controller drum to ensure the extinguish- 
ment of all arcs. in the controller while 
moving across this position. This, how- 
ever, leaves the circuit open for a period 
sufficiently long to affect the speed and 
especially under the condition of a heavy 
load, and the effect upon the car is notice- 
able. The present invention is more par- 
ticularly designed to provide a method of 
control in which the effect of opening the 
circuit in passing from the position of 
parallel fields to parallel armatures or the 
reverse is practically climinated in so far 
as any objectionable confusion of circuits 
or effect upon the car is concerned. With 
this and the previously stated objects in 
view, the .invention, broadly considered, 
consists in the method of carrying a 
pair of motors across an open-cirduit 
position on the controller by making the 
period of open circuit of brief duration 
and preceding and following such posi- 
tion in both directions of movement of 
the controller by circuit relations of the 
motors or motor elements of such char- 
acter as to avoid short-circuits and other 
undesirable circuit conditions which might 
otherwise ‘result by reason of the fact 
that arcs formed between the controller 
fingers and contacts might be maintained 
across the open-circuit position, and thus 
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tend to superimpose one set of circuit 
connections maintained through such 
arcs upon another set established by the 
controller contacts, such preceding and 
following circuit relations being, further- 
more, such that the conditions which may 
result from ‘such a superimposition of con- 
nections will by their nature and in view 
of the resistance of the maintained arcs 
be to a certain extent beneficial. More 
especially considered the invention con- 
sists in the employment of the above de- 
scribed method in changing a pair of mo- 
tors from a relation in which their fields 
are in parallel with each other and in 
series with their series-connected arma- 
tures to a relation in which the armature 
of one motor is in parallel with the other 
motor with its own field in series with 
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given voltage. It has been the usual prac- 
tice in the manufacture of glowers to 
form a rod or string of suitable length 
and of the desired diameter, then cut 
such rod or string into suitable sections or 


lengths, then fuse each end of each of the. 


blanks by means of an electric are to form 
a bead, and finally attach terminal wires 
to the beads by embedding the ends of 
the wires in the beads or otherwise. It 
is, of course, essential that all glowers in- 
tended for use in connection with a given 
voltage should be of substantially the same 
diameter and the same length. It has 
been the practice, therefore, after having 
formed a bead upon one end of the glow- 
er to hold the other end in the arc by 
means of suitable tweezers and to remove 
the glower from the arc for the purpose 
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METHOD oF MAKING ELECTRIC LAMP GLOWERS. 


that motor; and in doing this the open- 
circuit position is preferably preceded by 
a circuit condition in which both arma- 
tures and one field are in series, with the 
other field open circuited. In the reverse 
movement of the controller the open-cir- 
cuit position is preceded by a circuit re- 
lation in which one armature and both 
fields are in series and the other arma- 
ture is open circuited. 

A new method of and machine for mak- 
ing electric lamp glowers of the type in 
which the glowers are non-conductors 
when cold and become conductors when 
heated, has been invented by Marshall W. 
Hanks, of Pittsburg, Pa., the well-known 
expert in this line, and George West- 
inghouse has purchased the patent. The 
object of the invention is to provide an 
improvement in the art which will cheap- 
en the cost of production of glowers and 
render it feasible easily and expeditiously 
to make any number of glowers of any 
given length in order to adapt them to a 


of measuring it. It will be readily under- 
stood that several removals of the glower 
from the are may occur before the de- 
sired length has been reached. In order 
to avoid the loss of time incident to the 
operation above specified and at the same 
time ensure an exact uniformity in the 
length of the glowers, Mr. Hanks has de- 
vised the following machine and method: 
As illustrated in the accompanying il- 
lustration, 1 and 2 are carbon rods or pen- 


‘cils which are included in an electric 


circuit and between the adjacent ends of 
which is formed the are which is utilized 
in the process. The outer ends of the 
carbon rods 1 and 2 are seated in socket 
pieces 3 that are rotatably mounted in 


heads 4, having gear-wheels 5, 6 and 7 


that receive motion from a rod or shaft 
8, on which the gear-wheel 5 has a slid- 
ing non-rotatable fit. The rod or shaft 
8 is provided at one end with a handle 
9, and the hubs of the wheels 6 are 


mounted upon screw-rods_10, the inner 
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ends of which are supported by station- 
ary heads 11, which also support the in- 
ner ends of the carbon rods 1 and 2. All 
of the parts thus far described are sup- 
norted by a frame 12, that is pivoted at 
13 to a standard 14, so as to permit the 
operator to raise and lower the are by 
means of the handle 9. The standard 14 
is so mounted on a base plate 15 as to 
be turned on a vertical axis by means of 
the handle 9 to effect any desired lateral 
adjustment of the arc. Suitably mounted 
to rotate upon or with a shaft 16 is a 
table 17, having a suitable number of 
notches or slots 18, the width of each slot 
being slightly less than the diameter of 
the bead 19, on the end of a glower 20, 
so that a glower may be inserted in each 
slot and be suspended by means of a pre- 
viously formed bead on one end from the 
upper side of the table. The shaft 16 may 
be inclined to the vertical, as indicated, 
so that if all of the notches 18 are pro- 
vided with glowers those on the side op- 
posite the are will not engage with the 
carbon as the table is rotated. A suitable 
device 16a may be employed for adjust- 
ing the height of the table in accordance 
with the length of glower that is desired. 
The table will obviously be located at a 
definite height for any given length of 
glower, and so the lower end of the blank 
will project substantially into the middle 
of the are. At a suitable distance from 
the are is located a fixed screen 21, on 
which is placed a horizontal line 22, and 
at a suitable point between the screen 
and the are is placed a magnifying-lens 
23, the lens being placed in such position 
as to project upon the screen a magnified 
image of the are and the lower end of 


the glower. Since the employment of a` 


single lens will serve to project a reversed 
image upon the screen, the line 22 will 
be located at the height corresponding to 
the length of glower desired. Since the 
projecting image is several times the size 
of the object, the length may be very ac- 
curately measured. In performing the 
method, glower-blanks, which have been 
formed in the usual manner, each with a 
bead at one end, are placed in the slots 18, 
in the wheel 17, so that the previously 
formed beads rest upon the upper edges 
of the slots. The frame 12 will then be 
so adjusted, both vertically and horizon- 
tally, as properly to locate the are with 
reference to the lower end of the glower- 
blank at the inner side of the table. Any 
desired adjustment of the carbon rods 


with reference to cach other may also be 
effected by rotating the handle 9. It will 
he seen, therefore, that the operator has 
complete control of the position of the 
are. Inasmuch as the gauge line 22 and 
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the table slot 18, which is located above 
the arc, have a definite fixed relation to 
each other as regards elevation, a given 
length of glower may always be secured 
by giving the table a small rotative 
movement as soon as the inner side of the 


bead coincides with the gauge line. The 


glowers may thus be successively moved 
into position for treatment, and as the 
table is rotated the completed glowers 
may be removed and their places filled by 
blanks, thus making the operation sub- 
stantially continuous. 
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The Marconi System and the Yacht 
Races. 

Melville E. Stone, general manager of 
the Associated Press, contracted with the 
Marconi Wircless Telegraph Company to 
report the yacht races and this was car- 
ried out with great success. Mr. Stone 
chartered the fast and commodious steam 
yacht Chetolah, owned by A. J. Wise, the 
head of the well-known electrical house 
of J. H. Bunnell & Company, and from 
its deck the bulletins were sent every few 
moments to the Marconi station at 
Jamaica, L. I., forwarded from there to 
the headquarters of the Associated Press 
on Broadway, New York city, and in- 
stantly distributed throughout the country. 
As the first day was foggy at times, the 
races could not have been reported during 
these periods with any promptness in any 
other manner, and the results were of 
great satisfaction to the Associated Press 
and its newspapers, and was an undoubt- 
ed triumph for the Marconi service. 

The editor of this journal was a guest 
of the Associated Press on the occasion on 
board the Chetolah. The following mes- 
sage was received from him by wireless 
service at the Evectrican REVIEW office 
immediately after the first race was de- 
clared off. 

On board yacht Chetolah, 
By Marconi wireless telegraph: 

Race declared off at three forty-five, Re- 
liance having sailed one-half course sev- 
eral minutes ahead of Shamrock. 

The Associated Press was represented 
on board by a very able staff of experts, 
and the Marconi Wireless Telegraph Com- 
pany of America was represented by Will- 
iam H. Bently and George W. Fishback. 
The operator for the wireless service was F 
Newman, and notwithstanding that thers 
were other wireless systems in operation, 
the thirty odd bulletins sent out were re- 
ceived promptly and correctly. 

eee tO Pence! 
Index of the Technical Press. 

The July issue of the Index of the 
Technical Press contains about 2,900 ref- 
erences to technical articles appearing in 
the technical press within the last month 
or so. This index covers practically all 
the technical journals of the world, mak- 
ing it very valuable to students and en- 


gincers. 


291 


Street Railways of Leipzig. 

Mr. Brainard H. Warner, Jr., consul 
at Leipzig, Germany, has submitted the 
following interesting communication: 

In the spring of the year 1872, the first 
strect-car line in this city was opened to 
the publie. The cars were, of course, 
drawn by horses—as they were at that 
time in almost every other place. It con- 
tinued in operation until 1895. 

CONCESSIONS. 

In 1895 the Leipzig city council, the 
Minister of the Interior concurring, 
granted concessions to two companies to 
build electrical strect railways upon con- 
ditions almost identical, the principal fea- 
tures of which are: The concessions ex- 
tend forty vears from the date the lines 
were first put into operation (in 1895 and 
1896, respectively), at the end of which 
time all the lines and rolling stock which 
were then built, or which may thereafter 
have been built, are to revert to the city, 
with the exception of the grounds, build- 
Ings, machinery, and those motor cars 
Which shall have been built within the 
last preceding five years. 

Rights of City—The city has the right, 
however, to buy such grounds, buildings, 
machinery and cars at the price at whien 
they are assessed. In addition thereto, the 
city has the right to take over the lines 
after the expiration of twenty years upon 
the payment of the full assessed value of 
the grounds, buildings, machinery and 
those motor cars which shall have been 
built in the five years immediately pre- 
ceding, and the full assessed value of th: 
roadbeds and rolling stock; after twenty- 
live, thirty or thirty-five years, in addi- 
tion to paying the full price for the 
grounds, ete., seventy-five, fifty or twenty- 
five per cent of the assessed value of the 
roadbeds, ete., respectively. The city 
must also pay, should it take over the 
lines, or cither of them, at the end of 
twenty vears, thirteen times the amount 
the net profits have averaged during the 
five years just preceding; after twenty- 
five, thirty or thirty-five years, ten and 
three-fourths, eight or four times the aver- 
age net profits, respectively. From the re- 
ceipts, the running expenses, 4.5 per cent 
for dividends upon the capital stock, and 
a like sum for interest on the bonds are te 
be deducted in order to determine the net 
profits. 

Forfeiture of Rights—The right of 
either company, or both, may be forfeited 
should one or both of them discontinue 
running ears along all of the lines or any 
part or parts thereof without the sanc- 
tion of the local authorities; if they fail 
to comply with any ordinance within a 
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reasonable time after having been re- 
quested to do so in writing; if the funds 
for running expenses be attached or are 
otherwise made away with, or if the Royal 
Ministry should advise that such action 
he taken. 

Stockholders’ Rivhts—If, on account of 
any of the foregoing reasons, the city 
should take over the roads or either of 
them, it must pay to the stockholders of 
the company or companies an amount 
which a specially constituted board of ex- 
perts may determine the plants, equip- 
ments, grounds, buildings, ete., to be 
worth. 

Payments for Street Rights—After the 
first three full vears the lines are in operd- 
tion, they must pay the city for the use 
of the strects two per cent of the gross 
receipts, which amount will be increased 
one per cent after the lapse of every five 
vears, until it reaches five per cent. The 
lines must pay for paving and repairing 
the streets where new tracks are put down, 
in the one instance, and where the run- 
ning of the cars is responsible for the 
wear and tear thereof, in the other. 

CAPITAL. 

The Grosse Leipziger Strassenbahn 
Gesellschaft, the larger company, known 
as the “Blue Line,’ is capitalized at 
10,000,000 marks ($2,380,000), which ts 
divided into 10,000 shares of 1,000 marks 
($238) each. It has a bonded indebted- 
ness of 10,000,000 marks ($2,380,000), 
hearing four per cent interest per annum, 
which is divided into 6,500 bonds of 1,000 
marks ($238) each, and 7,000 bonds of 
500 marks ($119) each., The company 
has paid regular dividends to its stock- 
holders since 1896, when it began opera- 
tions, as follows: For the years 1896, 
1897, 1898, 1899, 1900, 1901 and 1902, 
six, eight, eight, eight, seven, five and one- 
half and five and one-half per cent, re- 
spectively. 

The Leipziger Klektrische  Strassen- 
bahn Gesellschaft, the other, known as the 
“Red Line,” is capitalized at 6,250,000 
marks ($1,487,500), which is divided inta 
6,500 shares of 1,000 marks ($238) cach. 
It has a bonded indebtedness of 4,000,000 
marks ($952,000), bearing four per cent 
interest per annum, which is divided into 
2.000 bonds of 1.000 marks ($238) each 
and 4,000 bonds of 500 marks ($119) 
each. Regular dividends have been paid 
the stockholders since its organization, as 
follows: 1895 to 1899, four per cent per 
annum: 1900, three per cent; 1901, two 
per cent, and 1902, two per cent. 

EQUIPMENT AND ROLLING STOCK, 

The overhead trolley system is used by 
both companies. The trolley wires are 
suspended in the air by wires fastened to 
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the houses on cither side of the streets. 
Where there are no houses, iron posts, lo- 
cated perhaps two feet in from the curb- 
stone, are used as supports. The tracks 
are laid with such exactness and precision 
that there is little delay or annoyance 
caused by the trolley arm becoming dis- 
placed. 

The lines have 211.57 kilometres 
(131.17 miles) of tracks, including those 
in the various car sheds, 124.51 kilometres 
(77.2 miles) of which belong to the 
larger company and 87.06 kilometres 
(53.97 miles) to the smaller. The former 
has had, for several years past, its own 
car shops. It has 275 motor cars and 112 
closed and thirty open trailers—in all, 
417 cars in use. The smaller company 
has 130 motor cars and twenty closed and 
thirty open trailers—in all, 180 cars in 
use. The smaller company’s cars are fitted 
with the ordinary hand brakes, while 
those of the other (the Blue Line) have 
the latest Westinghouse air brakes at- 
tached, in addition to the hand brakes. All 
cars are lighted by electricity, oil lamps 
heing sometimes placed in one corner at 
either end, but, strange to say, none of 
the cars is heated, even in the coldest days 
in winter. In winter the car floors are 
covered with straw, and strips of cheap 
eotton-plush cloth are hung before the 
windows to keep at least some of the cold 
air off the passengers’ backs. 

AUTOMATIC SIGNAL BOXES. 

An automatic signal box was first intro- 
duced by the smaller company last year. 
These boxes are placed at the crossings 
of electric street railways to warn motor- 
men of the approach of cars in another 
direction. They have been found to be 
very satisfactory by both companies, as 
they are no longer compelled to station 
flagmen at the crossings or to have the 
conductors run forward to see if the way 
is clear. 

TRAFFIC AND SERVICE, 

Cars are run from 5.17 in the morning 
until midnight, upon schedules varying 
from four to fifteen minutes apart. Munic- 
ipal ordinances preseribe that street cars 
shall not run at a higher rate of speed 
than nine miles an hour in the business 
sections; with trailers, 7.2 miles: and in 
the suburbs, fifteen miles, or twelve miles 
with trailers. Cars are not to be stopped 
at every corner to let passengers on or off, 
but at places perhaps 250 vards or less 
apart, marked for the guidance of the 
publie by iron signposts placed a foot or 
two in from the curbstone. 

To each motor car there is a motorman, 
who is forbidden to talk with passensers, 
and a conductor, whose duty it is to be 
on the back platform every time the car 
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stops to help passengers on or off. A mu- 
nicipal ordinance requires that when a 
trailer is attached another conductor must 
he carried to look after it. Trailers and 
motor cars are not connected by a passage 
way, and passengers are not allowal to 
go from one to the other without paying 
an additional fare. There are twenty seats 
in each car and when all are taken no 
more passengers are allowed inside, as 
the aisles must be kept clear. 

There are a certain number of stand- 
ing-room places on the front and rear 
platforms—perhaps fifteen on an average, 
When these are taken and the inside is 
full, the conductor hangs out at the rear 
end of the car by the entrance a sign 
“Occupied,” and no more stops are made 
to take on passengers until some are first 


let off. 
FARES. 


The fare for a single trip is ten pfen- 
nigs (2.38 cents), which entitles one to 
a free transfer. Passengers carrying large 
baskets, bundles, ete., must pay a full 
fare for such! 

The Red Line issues six tickets for 
fifty pfennigs (11.9 cents). Both lines 
issue commutation tickets good for three, 
six and twelve months, respectively. Post- 
men and telegraph and mesenger boys 
are carried by contract, the Imperial Gov- 
ernment paving a yearly sum therefor. 
More than seven at a time, however, may 
not ride on the same car. 

All employés of the city, as well as 
those connected with the police depart- 
ment, when in uniform, are entitled to 
ride upon the front platform free of 
charge, but never more than two at a 
time. In addition thereto, a large num- 
ber of the city officials—at the present 
time 560—are given “annual passes.” 

To school children under fifteen years 
of age are issued special cards, which are 
good only upon the lines running between 
their respective homes and the schools 
they attend and between certain hours of 
the day. Under no circumstances are 
these children allowed to get on or off 
the cars while they are in motion. 

In the year 1902 the cars of the Grosse 
Leipziger Strassenbahn Gesellschaft trav- 
cled 14,399,902 kilometres (8,927,939.24 
miles) and received 4,241,973.83 marks 
($1,009,589.77) for carrying 45,007,637 
passengers. The company’s receipts were 
9.4 pfennigs (2.24 cents) per passenger 
and 29.5 pfennigs (7.02 cents) per car 
kilometre (0.621 mile). 

The cars of the Leipzig Elektrische 


PA pernicious habit on the part of many. which miy 
be said to have almost become a local custom, IS Mente 
feeing conductors, This is practised by even those W p 
are in most moderate circumstances. _A(passenger Pike 
ing the regular tenipfennig fare will, at the ume five 
fare is paid. hand the conductor an additional 
pfennigs (1.19 cents), 
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Strassenbahn Gesellschaft during the 
same period traveled 565,004 kilometres 
(350,302.48 miles) and received 1,659, 
4107.95 marks ($395,062.86) for carrying 
18,160,928 passengers. The receipts of 
this company were 9.1 pfennigs (2.16 
cents) per passenger and 26.02 pfennigs 
(6.53 cents) per ear kilometre. 


WAGES. 
The wages of a conductor is eighty- 
four marks ($20) per month for the 
first vear’s service; the same amount 
is paid a motorman for the first six 
weeks he works. After their respec- 
tive apprentice terms have expired they 
are paid from ninety marks ($21.42) 
to 120 marks ($28.52) per month, 
the amount being fixed by the length of 
time they have been employed. The men 
are given one day off in every six, seven 
or eight, depending upon the number of 
hours each one is compelled to work daily. 
A working-lay is usually from ten to 
twelve hours. 
CLEANING AND REPAIRING STREETS. 


In the expenses are included the cost of 
new materials, repairs and cleaning and 
repairing the streets. As to this last 
mentioned, it should be said that the 
streets are cleaned and sprinkled by the 
city government, for which service the 
railway companies are charged as follows: 
lor sprinkling and cleaning streets paved 
with asphaltum, granite blocks, macadam 
and wool blocks, three pfennigs (0.7 
cent), two and one-third pfennigs (0.6 
cent), five-sixths of a pfennig, (0.2 
cent), and three pfennigs (0.7 cent) per 
square metre (10.7 square feet) per 
month, respectively, and, in addition 
thereto, five per cent for supervising the 
work. Last vear the Blue Line paid 76,- 
116.95 marks ($18,187.25) and the Red 
Line 48,663.76 marks ($11,581.97) for 
this purpose. Street paving and repair- 
ing is done by contract. The city, how- 
ever, superintends the work, to see that it 
is properly done, and for this service 
charges five per cent of the contract price. 
Last year the Blue Line paid 239,502.15 
marks ($57,001.51) for this purpose, and 
the Red Line 138,267.21 marks ($32,907.- 
60). 

In winter when the snow falls the 
street-car companies must keep their re- 
spective tracks clear, and for this purpose 
know plows are used. The Blue Line 
has fifteen such plows and the Red Line 


six. The snow is piled on either side of 


the tracks and carted away ‘by the city, 
which charges the street-car companies 
from 1.80 marks (43 cents) to 2.75 marks 
(65 cents) per wagon load containing 
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about two cubic metres (seventy-one cubic 
feet), the price depending upon the length 
of the haul. Last year the Blue Line paid 
9,723.85 marks ($2,314.28) for having 
snowed cleared away. 


INSURANCE OF EMPLOYES. 


For the benefit of those employés whose 
wages do not exceed 2,000 marks ($476) 
per annum, sick, accident, [fe insurance 
and assurity funds are established. These 
are also charged to the expense accounts, 
as is also the cost of the employés’ uni- 
forms, each man ‘being provided with at 
least one uniform, two caps, an overcoat, 
ete., per annum, except, however, those 
who are working for the first year, from 
whose wages ten pfennigs per day is de- 
ducted to pay for the uniforms. Under 
taxes are included the two per cent of 
the total receipts, which were mentioned 
in the paragraphs entitled “Concessions,” 
taxes upon real estate, revenue stamps, 
ete. 

FINANCIAL STATEMENT. 

The condition of the two railway com- 
panies at the end of the calendar year 
1902 is shown in the following statement: 


———— ! 


Debit. | Blue Line. | Red Line. 
as Shee pee E ~|- | 
Salaries... seess 2. cece cree RITR. BAR! S107. 71044 
Expenses.... 6. ceceeees | 200 S70, 18 136,566.67 
TANOS C aeaa een cee | BOUT 86 14.095, 58 
Interest account.... sesa... R175. 54 45,431.42 
319,391.05 ON 4.10 


Gross profits a.. 0 seeeeeee 


$300 558.11 


Total debit..........00. $1,018, 1900,23 
300,538 41 


Credit (total income ......-.. | 1 OTK 10.21 
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The Production of Copper in 1902. 

In his report to the United States 
Geological Survey on the production of 
copper in 1902, Mr. Charles Kirchhoff 
savs that the copper-mining industry of 
the United States suffered during 1902 
from the reaction which followed the un- 
successful attempt during 1901 to main- 
tain the value of the metal at an artifi- 
cial level. The collapse which came 
toward the close of 1901 left many pro- 
ducers committed to sales covering a long 
period, at low prices, with the menace of 
heavy accumulations of metal constantly 
over the market. Yet production was 
heavier during 1902 than it had been in 
1901, because some of the important 
mines were worked to full capacity and 
because some of the enlargements and im- 
provements previously begun became ef- 
fective during the year. Furthermore, a 
number of new enterprises first produced 
important quantities of metal. On the 
other hand, accidents and labor troubles 
cut down the outputs of some of the 
Unless unforeseen 


larger undertakings. 
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events cause widespread or prolonged 
stoppage of operations at the mines, Mr. 
Kirchhoff thinks that the production of 
copper in the United States will be con- 
siderably larger in 1903 than it has ever 
been. The Lake Superior district will 
vield considerably more copper; Arizona 
is expected to return a considerably larger 
product; Utah may reach a total of 35,- 
000,000 pounds; and Wyoming, Nevada, 
Colorado, New Mexico, and the southern 
states will report an increase. 

The consumption of copper in the 
United States was enormous in 1902. It 
was larger also in other leading industrial 
countries. 

As compared with 268,782 long tons in 
1901, the total production of copper in 
the United States in 1902 was 294,423 
long tons of which the Lake Superior 
district produced 76,165, or 25.9 per cent; 
Montana, 128,975 long tons, or 43.8 per 
cent, and Arizona, 53,547 long tons, or 
18.2 per cent. This is an increase in the 
total production of 25,641 long tons, or 
nearly ten per cent, as compared with 
1901, 

Utah is forging to the front as one of 
the most important copper states, and 
it is notably in the Bingham Cąmp that 
development has been most rapid. 

Only small quantities of copper ore 
have been shipped from Alaska to Puget 
Sound smelters, but it is known that large 
deposits of copper ore exist, whose devel- 
opment is being taken seriously in hand. 

The imports in copper ore in 1902 
were Valued at $7,921,641, as compared 
with $14,394,668 in 1901; and the im- 
ports of copper in bars, ingots, pigs and 
in manufactured forms were valued at 
$12,864,021, as compared with $11,820,- 
159 in 1901. The exports of domestic 
i in different forms were valued at 
$16,811,729 in 1902, as compared with 
ane in 1901. The exports from 
Baltimore, Md., increased from 54,3877,- 
355 pounds in 1901 to 103,607,256 pounds 
in 1902; and from New York the increase 
was from 133,540,150 pounds in 1901 to 
236,622,915 pounds in 1902. 

In the aggregate the reporting mines 
had a stock of 155,665,652 pounds of 
copper on January 1, 1903, as compared 
with 282,014,297 pounds on January 1, 
1902, a decline of over 126,000,000 
pounds during 1902. 

The estimated consumption in 1902 was 
551,688,191 pounds, as compared with 
382,761,014 pounds in 1901, and with 
356,891,121 pounds in 1900. The aver- 
age selling price of Lake copper during 
1902 was 11.86 cents per pound. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Electric Elevators. 
The accompanying illustrations show 
two of the types of electric elevators built 
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Fia. 1.—MAGNET CONTROLLER FOR ELECTRIC 
ELEVATORS. 


by the Otis Elevator Company, 71 Broad- 
way, New York city. Fig. 1 shows the 
apparatus used in connection with the 
electrical system of control. The con- 
tacts are of liberal proportions and every 
part is built in the most substantial man- 
ner. 

Fig. 2 shows the apparatus for me- 
chanical control. The main line or re- 
versing switch shown in the upper part 
of the illustration is operated mechan- 
ically, and the smaller switches below, 
which cut out the starting resistance, are 
operated by magnets, as shown in the 
large controller in Fig. 1. 

There are two systems of control for 
electric elevators—the electrical and the 
mechanical. In the former, the elevator 
is controlled by a small switch within 
the car, operating pilot circuits which 
open and close the main line and revers- 
ing switches. On starting, there is con- 
siderable resistance within the armature 
circuit, and as the armature accelerates, 
this resistance is automatically cut out 
step by step by electrically operated 
switches. By this means the current is 


absolutely prevented from increasing 
above the amount for which the motor is 
designed, and a gentle start proportionate 
to load is secured. 

The mechanical system of control 
differs from the electrical in that the line 
switch is opened, closed and reversed 
through the medium of a lever or a hand- 
wheel within the car by purely mechan- 
ical means. Closing the switch admits 
starting current only to the motor, and 
thereafter the control proceeds in the 
manner already described, in the respect 
that the starting resistance is cut out 
from the armature circuit by automatic 
switches step by step as the motor accel- 
erates, the same protection of the motor 
against heavy currents being thereby af- 
forded. 

Fig. 3 illustrates the Otis standard 
drum-type of the direct-connected ele- 
vator engine, placed immediately over the 
hatchway where ordinarily the overhead 
sheaves would be located. This method 
of installation has many desirable fea- 
tures, an important one being the entire 
freedom from elevator machinery in the 
basement space, which in many build- 
ings is very valuable. 

The double-worm 


machine 


electric 


thousands of buildings where basement 
space is particularly valuable or where 
this method is for other reasons favored 
by the architects or engineers. 

Fig. 4 shows an electric elevator with 
push-button control. This type of ele- 
vator is designed particularly for private 
residences. No attendant is required, the 
elevator is always ready for service, and 
it is equipped with every safeguard which 
human ingenuity can devise against dis- 
ability or accident. A passenger desir- 
ing to use the elevator presses a button 
placed near the elevator shaft, and the 
car, if not in use, immediately travels to 
that floor and stops automatically. When 
the car has come to rest at that floor, the 
door can be opened. The passenger then 
enters the car and closes the door. The 
car will not leave that floor unless the 
door is*tightly closed. Inside the car 
there is a series of push-buttons num- 
bered to correspond with the various 
floors. The passenger pushes the proper 
button and the car proceeds to the de- 
sired landing and stops automatically. Not 
until the passenger has left the car and 
closed the door can the elevator be con- 
trolled from any other floor. Should the 
passenger desire for any reason to stop 


Fic. 2.—Sem1-MAGNET CONTROLLER FOR ELECTRIC ELEVATORS. 


shown in Fig. 3 is recommended for high- 
speed passenger service, rather than the 
single-worm type. It is provided with 
electrical control only, the controlling ap- 
paratus being also located overhead ad- 
jacent to the engine. The double worm 
is equally adapted, of course, for installa- 
tion in the basement, and is so located in 


the car at any point in its travel, he can 
do so instantaneously by pushing the 
safety button with which the car is pro- 
vided. ie 

This type of elevator, although orig'- 
nally designed for private residences, has 
been installed with mogt~satisfactory Te 
sults in apartment houses hospy—yc> 
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other places where the service is inter- 
mittent and it is desired to do away with 
the expense of an attendant. 

The long and varied experience in ele- 
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and alternating currents; electric dumb- 
waiter engines; internal geared electric 
freight engines ; single-belt electric freight 
elevators; combination passenger and 
freight elevator engines; electric side- 
walk hoists; vertical-cylinder hydraulic 
elevators; horizontal-cylinder hydraulic 
elevators; high-pressure inverted plunger 
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New Artificial Gutta-Percha. 

A new concern has been started in 
England, with a branch in Germany, to 
manufacture artificial gutta-percha under 
the “Gentzsch” patents and rights. 

If the material should indeed realize 
the eminently satisfactory reports which 
have so far been obtained, there ought to 
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Fic. 3.—Drum TYPE ELEVATOR ENGINE 
PLACED OVER HATCHES. 


vator manufacturing has enabled this 
company to produce an electric elevator 
which in operation has been preeminently 
successful. The company has in actual 
operation at this time more than 10,000 
electric machines in the United States 
and foreign countries. 

The illustrations herewith only give an 
idea of the elevator apparatus manufac- 
tured by this company. The company also 
makes electric elevator engines with sin- 
gle and double-worm gear, for both direct 


be a very large market for this product, 
especially in view of the ever-increasing 
demand and the shrinking supply of the 
natural product. A well-known European 
expert is quoted as saying: 

“I have recently had an opportunity of 


Fig. 4.—ELECTRIC ENGINE witn PusH-BUTTON 
CoNTROL. 


hydraulic elevators; pulling plunger hy- 
draulic passenger elevators; direct steam 
passenger elevators; steam belt freight 
clevators; safety devices, steam hoists for 
marine work; electric dock hoists; hy- 
draulic ash hoists, and escalators. 


seeing some further results obtained by 
the German post office with submarine 
and land cables insulated with this new 
dielectric, and these results fully bear out 
the claims made by the inventor for the 
favorable qualities of his products.” 
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The Double Conical Cable Joint. 


The Electrice Cable Joint and Appli- 
ance Company, 13-21 Park Row, New 


York city, has placed on the market a 
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new form of cable joint which is meeting 
with ready acceptation in both repair and 
original work. The prominent feature 
of this cable joint is the great area of 
contact which is allowed, and another 
feature of probably equal importance is 
the great rigidity and strength which is 
given the joint by the nature of its con- 
struction. The drawing herewith pre- 
sents a sectional view of the cable joint. 
The joint in its entirety consists of five 
pieces, and the operation is as follows: 
The flanged nipple on the right-hand 
side is so arranged as to carry with it 
the enlarged sleeve, at the same time 
allowing the sleeve to have great freedom 
of movement, which is necessary when 
the joint is tightened up. The left-hand 
nipple carries two threads, the extreme 
left of the nipple having a slot cut dia- 
metrically for about half an inch of its 
length. A nut engages with a thread on 
the left end of this nipple, and when the 
cable is inserted the nut is screwed up on 
the nipple, which causes the nipple to grip 
the cable very securely. This operation 
is repeated with the right-hand nipple, 
and then with a punch or nail a small 
hole is made in each end of the cable to 
be joined. A soft commercial copper 
double conical plug is inserted one end 
in each end of the cable, and the thread 
on the outside sleeve is then engaged in 
the thread of the left-hand nipple, and 
the whole is brought up to a tight finish. 

The following figures have been given, 


ag 


showing the large area of contact which 
this joint affords, and proving that the 
area is very much in excess of that of the 
cable itself. At the same time, the ten- 
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sile strength of the joint, which is made 
of heavy brass casting, is greater than 
that of the cable in its best rart. In the 
present instance a cable of 1,000,000 cir- 
cular mils was measured. This cable 
had a diameter of 1.152 inches, giving an 
area of 1.042 square inches. The diam- 
eter of the cone is 0.5 inch, giving an 
area of 0.196 square inch. The area of 
the shell at a is 1.288, plus the cone area, 
0.196, making an area of 1.484. The 
contact area at b exceeds 1.031, plus 0.196, 
giving an area of 1.227 square inches. 
The outside diameter of the joint is two 
and three-eighths inches, the total length 
of the joint being four inches. A num- 
ber of tests have been made, which show 
no discrepancy in the drop across the 
joint with same length of the cable with 
which the joint is to be used. 
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Electric Car Heaters. 
The H. W. Johns-Manville Company, 
New York city, is manufacturing a new 


THREE-Pornt Cak HEATER REGULATING 
SWITCH. 


and desirable style of car heater for large 
interurban electrice cars. The construc- 
tion of this heater is similar to this com- 
pany’s well-known Class K heater, which 
has been on the market for several years 
and is used in cars having cross seats. 
Each heater is thirty inches 
in length and five inches 
in height, containing two 
three-quarter-inch double 
enameled angle irons held 
firmly in place by recon- 
structed granite heads or 
located end of the 
heater. These irons support the re- 
sistance coils and furnish superior in- 
sulation, thereby preventing short-cir- 


supports at each 
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cuits and the cutting out of resistance, 
due to contact formed by sagging coils, 
The casing is very strong and ornamental, 
and will stand a foot pressure without in- 
jury. 

In order to meet the increasing demand 
of large electric cars requiring a greater 
number of heaters to satisfactorily heat 
them, the H. W. Johns-Manville Com- 
pany is enlarging its three-point car 
heater regulating switch, increasing its 
capacity to sixty amperes and mounti 
in the insulating base block a Sachs 
“Noark” enclosed fuse. This complete 
controlling and protective device is now 
combined and enclosed in an iron box, 
requiring less room than heretofore and 
being absolutely safe and reliable under 
all conditions. Closing the quick-break 
knife blade automatically locks the switch, 
which is necessary before the cover of the 
box can be closed, and any movement of 
the regulator handles is prevented until 
the knife blade is released. 
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Combined Snap Switch and Cutout. 

The accompanying illustration shows 
a new specialty which the Hart & Hege- 
man Manufacturing Company is placing 
on the market. This is a combined snap 
switch and cutout and is something en- 
tirely new among electrical devices. This 
device consists of a standard Hart double- 
pole switch mounted on a suitable proce- 
lain base, in connection with two cart- 
ridge fuses, all encased under one cover. 
The terminal clips into which the supply 
wires are placed are outside of the cover. 
The switch is furnished either with or 
without the fuses. 

This specialty will be much appreciated 
hy clectrical contractors and wiremen. 
The new device will be found advanta- 
geous to control and protect motors, arc 
lamps and incandescent lamp circuits. 
It will also be found convenient for use 
as a service switch in small installations 
and for panel-board work. In factories 
and mills, and for general work where 
switches and cutouts can not be generally 
centralized, its use will be most eco- 
nomical, effecting a saving in wire and 


COMBINED SNAP SWITCH AND CUTOUT. 


cabinets. The manufacturer states that 
it is efficient, durable and safe, and has 
been approved by the Underwriters’ Na- 
tional Electrical “ Association: 
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Municipal Electric Lighting Plant 
at Jewett City, Ct. 

The municipal electric lighting plant 
at Jewett City, Ct., affords an interesting 
study of the application of a high-power 
internal-combustion engine for driving 
an electrical generator, to supply current 
for the lighting of a small town. Jewett 
City, Ct., is located on the Worcester di- 
vision of the New York, New Haven & 
Hartford Railroad, about ten miles from 
Norwich. The plant was started about a 
month ago, and is the first central sta- 
tion in the United States to adopt the 


Diese] oil-burning engine. The use of 
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is about twenty-six feet. A small brick 
chimney about eight feet high carries 
away the exhaust which is discharged 
from the engine cylinders. Before the 
exhaust enters the chimney, thá gases 
pass through a muffler. The interior of 
the station is all white, and good ven- 
tilation and light are provided by win- 
dows on every side. 

While, at the present time, the plant 
consists of a single room, space has been 
provided for a small office in the north- 
west corner. A double door, five feet 
wide, is built in the west wall, to permit 
of easily transporting machinery either 


ee 
som 


297 


stroke and ten inches in diameter, and 
the indicated horse-power of each engine 
is about 100. 

These engines are built for the 
American Diesel Engine Company, 11 


Broadway, New York city, by the 
International Power Company, Provi- 
dence, R. I. ‘The engines operate 


on the well-known Otto cycle of ad- 
mission, compression, combustion and 
exhaust. They differ radically, how- 
ever, from the ordinary gas and oil 
engines in the character of the combus- 
tion. This engine has three distinctive 
characteristics—first, the contents of the 
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THe MunicipaL PLant at Jewett Crry, Cr., Two 75-Horsk-PowkR AMERICAN DIESEL ENGINES, BELT DRIVING WESTINGHOUSE ALTERNATORS. 


this form of prime-mover does away with 
hoilers, coal repositories, stokers, econo- 
mizers or heaters. 

The lighting system at Jewett City, 
prior to the installation of the new plant, 
consisted of a sixty-kilowatt, Westing- 
house, 2,200-volt, sixty-cycle, single- 
phase alternator, driven by water power 
from the Aspenock ibleachery. Consider- 


ation was given to the claims made by 


the manufacturers of the Diesel engine, 
and the town authorities decided to erect 
a plant on the west bank of the Pachaug 
River. The plant is located in a brick 
building, one story high, and the length 
of the structure is thirty-seven feet eight 
inches, and its width, thirty feet eight 
inches. The height, from the top of the 
foundations to the monitor-cappcd roof, 


into or out of the ‘building. It is likely 
that in a short time one corner of the 
room will be fitted up as a repair room. 

Two storage tanks, set under ground 
near the station, with a combined capacity 
of 6,500 gallons, supply oil for the en- 
gines. The crude oil is brought to the 
plant in tank wagons holding 640 gal- 
lons, and costs 4.6 cents per gallon de- 
livered. The oil is pumped from the 
main tanks to a vertical tank holding 
forty gallons, and from this tank it is 
supplied to the engines. 

Two fifty-kilowatt, Westinghouse, sin- 
gle-phase, 2,200-volt, sixty-cycle alter- 
natons are belt-driven by two seventy-five 
brake-horse-power, triple-cylinder, Diesel 
oil engines of the vertical marine type. 
The engine cylinders are of fifteen-inch 


cylinder during the compression stroke 
is air only, and the temperature due to 
compression is considerably above that 
which is necessary to ignite the combus- 
tible charge; second, the clearance is only 
about seven per cent of the cylinder vol- 
ume, and in this space is confined, under 
great pressure, more than enough air to 
supply oxygen for the combustion of any 
amount of fuel the engine is designed to 
use; third, the combustion of the fuel is 
not an explosion, but it burns as fast as 
injected into the cylinder, without in- 
creasing the pressure produced by com- 
pression. 

The temperature due to compression 
ignites the combustible charge and does 
away entirely with the need of an electric 
spark or ignition tube apparatus. 
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The valve-operating cams are on the 
usual secondary shaft, driven by the main 
shaft through an intermediate gear. The 
admission and exhaust valves are driven 
by two of these cams. The movement of 
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valve rod and its corresponding arm de- 
pends the length of time the valves are 
oven and the consequent duration of oil 
supply for combustion purposes. 

After the fuel valve closes, the gases 
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ELEVATION AND ARRANGEMENT OF ENGINES, JEWETT CITY, CT., MUNICIPAL PLANT. 


the admission valve particularly is very 
slight. The oil is driven into the cylin- 
ders by compressed air through a series 
of perforated brass washers, and enters 
the cylinders in the form of a fine spray. 
An auxiliary air compressor, driven by 
belt from the engine, supplies the air for 
this purpose. The air which supports the 
combustion is drawn into the cylinder 
through an automatic mushroom valve, 
and is compressed on the up-stroke to 
between 450 and 525 pounds pressure per 
square inch, corresponding to a tempera- 
ture of about 1,000 degrees Fahrenheit. 
The fuel valve is open for about one- 
tenth of the working stroke, and the fuel 
is Jet in and consumed during the whole 
or a part of the period, as determined 
by the action of the governor. At the 
termination of the fuel supply, the re- 
sulting gases of combustion work ex- 
pansively during the remainder of the 
stroke. 

The fuel oil is delivered to the fuel ad- 
mission valve by a pump driven from the 
cam shaft. One pump cylinder is pro- 
vided for each of the main cylinders, and 
back of each is a by-pass valve which, 
when open, allows the oil to flow again 
to the suction side of the pump instead 
of to the valves. The length of time 
that these by-pass valves are open is COD- 
trolled by the governor. Upon the rela- 
tive distance between the top of each 


work expansively, and the atmospheric 
and terminal pressures differ but little. 
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ing the entire period that the valve is 
opened. 

The engine resembles, in outward ap- 
pearance, the ordinary marine type of 
steam engine. The connecting rod is car- 
ried directly to a pin inside the piston, 
and the reciprocating parts are all en- 
closed within an engine housing. Auto- 
matic lubrication is used, and a reservoir 
is provided at the lower part of the hous- 
ing which serves as a ‘bath into which the 
connecting rod crank end plunges at each 
revolution. The machines are providel 
with double flywheels, in addition to the 
driving wheel. 

The engines are started by compressed 
air from auxiliary reservoirs which are 
filled by an engine-driven compressor. A 
starting valve is opened, which admits 
compressed air to drive the piston for two 
or three revolutions, after which the com- 
pression in the cylinder is sufficient to 
ignite the charge. The starting cam is 
thrown out of action automatically as 
soon as the admission and exhaust valve 
mechanisms are thrown in. Enough air 
is always stored in these reservoirs to en- 
able the plant to start with ease. 

The accompanying drawings show the 
plan and elevation of the station. The 
auxiliary reservoirs are not shown lo- 
cated exactly as finally installed, but es- 
sentially no feature has been changed. 
On the east side of the building, just 
outside of the engine room wall, is lo- 
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PLAN View oF JEWETT City, CT., MUNICIPAL PLANT. 


The effect of the compressed air used to 
inject the fuel is imappreciable. The 
admission valve is open a constant length 
of time, but the fuel supply is controlled 
by the governor, so that. only at full 
load is it injected into the cylinder dur- 


cated a wooden water tank with a oe 
of 7,000 gallons. The water from B 
tank is circulated through the jackets = 
the engines, and is used over and Ho 
again. Each engine drives a small in 
beneath the floor, which —" 
tank when necessary. ( 
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The two alternators are mounted on 
timbers, and each is compound-wound, 
driving its exciter by belt. The exciters 
are each 1.5-kilowatt, 125-volt machines, 
and run at 1,300 revolutions per minute. 
These are also mounted on short tim- 
bers. The wiring from machines to the 
switchboard is carried below the floor 
level, and all 2,200-volt circuits are run 
in lead-covered cable. 

The switchboard is composed of two 
panels of marbleized slate supported by a 
steel tubing frame, and is located on the 
south side of the room. The board is eight 
feet long and five feet high. Each ma- 
chine is protected by an Klden circuit- 
breaker, which is modified so as to short- 
circuit the compounding winding at the 
rectifier after the exciter circuit has been 
opened automatically. Wach panel con- 
tains a voltmeter and ammeter in addi- 
tion to the circuit-breaker, and a double- 
throw, double-pole, interlocking switch for 
connecting the commercial circuits to 
either alternator. In addition, one panel 
carries two double-pole, single-throw ex- 
citer main switches and a double-pole, 
double-throw, horizontal station lighting 
switch, which throws the twelve and six- 
teen-candle-power incandescent lamps 
which illuminate the plant upon either 
exciter. 

One of the panels also contains a double- 
pole, double-throw, quick-break switch 
for connecting the series street light- 
ing incandescent circuit with either 
alternator. To provide against exces- 
sive voltage at the lamps in case if 
any one of the series lamps should burn 
out, and short-circuit through the 
base, six lamps have been installed on 
one of the panels in connection with a 
radial switch, which throws them in cir- 
cuit, one by one, as may become necessary 
to replace burned-out tights. The street 
lighting circuit is also provided with an 
indicating ammeter. Rheostats for the 
alternator fields are to occupy the lower 
central portion of one panel of the switch- 
board. 

At present there are two single-phase 
commercial circuits supplying house-to- 
house transformers, and one street series 
circuit made up of thirty-candle-power, 
5.9-ampere incandescent lamps. The total 
connected load is equivalent to about 2,000 
sixteen-candle-power lamps at present, 
and there are no direct-current circuits in 
the town. 

Some interesting figures are shown in 
the economy of operation bv the Diesci 
engine. The machines in this plant are 
guaranteed to operate on 0.47 pound of 
oil per brake-horse-power-hour at full 
load, and on 0.5 pound of oil per brake- 
horse-power from friction load to full 
load. With oil at 4.6 cents per gallon, 
this means about one cent per kilowatt- 
hour, including wages and supplies, the 
attendance being very small. The elec- 
trical apparatus was installed by H. B. 
Rust & Company, of Providence, R. I., 
and the engine and engine appurtenances 
were erected and furnished by the Ameri- 
can Diesel Engine Company. 
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THE CONVENTION OF THE AMERICAN 
STREET RAILWAY ASSOCIATION. 


THE TWENTY-SECOND ANNUAL MEETING, 
TO RE HELD AT SARATOGA SPRINGS, 
N. Y., SEPTEMBER 2, 3 AND 4. 


The twenty-second annual meeting of 
the American Strect Railway Association 
will he held at the Grand Union Hotel, 
Saratoga Springs, N. Y., Wednesday, 
Thursday and Friday, September 2, 3 
and 4. The secretary has requested the 
chief executive officers of the different 
companies to notify all delegates and 
heads of departments attending the con- 
vention that they are expected to be pres- 
ent at all sessions of the mecting and take 
part in the discussions, 

Saratoga is a very popular city for con- 
ventions, and the railroad men of this 
territory are anxious that a great show- 
ing may be made, and to this end clab- 
orate preparations have been under way 
for the proper entertainment and dis- 
position of all those present. A long 
programme has been arranged, and a 
number of papers will be presented for 
reading and discussion. The following 
subjects have been announced: 

“Electrice Welded Joints.” 

“The Evils of Maintenance and Cham- 
perty in Personal Injury Cases.” 

“Train Orders and Train Signals on 
Interurban Roads.” 

“Freight and Express on Electric Rail- 
ways.” 

“The Manufacture and Distribution of 
Alternating Currents for City Systems.” 

“Comparative Merits of Single and 
Double-Truck Cars for City Service.” 

“The Right of Way.” 

An exhibit of street railway supplies 
will be held at the Grand Union Hotel, 
which will be the headquarters of the 
convention. Other first-class hotels are 
the United States, the American-Adelphi, 
Congress Hall, Worden and Kensington. 

Among those who will occupy space in 
the exhibit parlors and have already made 
announcement will be the H. W. Johns- 
Manville Company, of New York city. 
This company’s exhibit will occupy space 
No. 67, and its exhibit will consist of the 
latest developed devices pertaining to the 
Sachs “Noark” enclosed fuse apparatus, 
there being a number of large capacity 
fuse and service boxes, as well as several 
new designs of fuses. A very complete 
line of the latest up-to-date overhead line 
material, ears, clips, trolley wheels, in- 
sulated and metallic crossings and sec- 
tion insulators will be on display, as 
well as a complete line of electric car 
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heaters. The souvenir this year will be 
a very attractive and useful keepsake. 
Those in attendance for the company will 
be J. W. Perry, manager electrical de- 
partment, New York; J. E. Meek, New 
York; H. M. Voorhis, of the Philadel- 
phia office, and James Humphreys, of the 
Boston office. The representatives of the 
Johns-Pratt Company, manufacturer of 
overhead line material, special insulating 
materia] and Sachs “Noark’ enclosed 
fuse devices, of which the H. W. Johns- 
Manville Company is the sole selling 
agent, who will attend the convention are 
Ii. B. Hatch, president; Joseph Sachs, 
electrical engineer; J. C. Howell, pur- 
chasing agent, and W. H. White, super- 
intendent. 

The oflicers of the American Street 
Railway Association are: 

President, Jere C. Hutchins, Detroit, 
Mich. 

First vice-president, W. Caryl Ely, 
Buffalo, Ny. 

Second vice-president, W. Kelsey 
Schoepf, Cincinnati, Ohio. 

Third vice-president, P. S. Arkwright, 
Atlanta, Ga. 

Secretary and treasurer, T. C. Pen- 
ington, Chicago, Ill. 

The executive committee, in addition 
to the officers named above, is composed 
of the following: 

Herbert H. Vreeland, New York city; 
Richard T. Lafin, Worcester, Mass. ; 
Andrew Radel, Bridgeport, Ct.; Walter 
P. Read, Salt Lake City, Utah; Willard 
J. Hield, Minneapolis, Minn. 
> 

The International Association of 
Municipal Electricians. 

The eighth annual convention of the 
International Association of Municipal 
Electricians will be held at Atlantic 
City, N. J., September 2, 3 and 4. The 
headquarters of the association will be 
at the Hotel Rudolf. Members and 
friends who desire to go via New York 
city should communicate with F. C. 
Mason, chairman of the committee on 
transportation, 16 Smith street, Brook- 
Ivn, N. Y. The train will leave foot of 
Liberty street, via Central Railroad of 
New Jersey, at 3.40 P. M., Tuesday, Sep- 
tember 1. An interesting programme has 
been outlined. In addition to the social 
and entertainment features there will be 
given a lecture on wireless telegraphy by 
A. Frederick Collins, of New York, illus- 
trated by apparatus and lantern slides. 
There will also be a demonstration of the 
Cooper Hewitt mercury vapor lamp and 
static converter, by Dr. Max von Reck- 
linghausen ‘and Perey H. Thomas. The 
associate members of the association will 
make an exhibit of apparatus at the 
Hotel Rudolf during the convention. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


A $2,000,000 CONSOLIDATION—The Worcester & Southbridge 
Street Railway Company, the Worcester, Rochdale & Charlton Depvt 
Street Railway Company, the Southbridge & Sturbridge Street Rail- 
way Company, and the Worcester & Southbridge Development Conn- 
pany, with the Pinehurst Park and Hotel Overlook properties, are 
to be consolidated. The capitalization of the new corporation will 
be over $2,000,000, and it will be known as the Worcester & South 
bridge Railway Company. The consolidation of these three Massa 
chusetts street railways with the Worcester & Southbridge Develop- 
ment Company was decided on after a meeting of the directors of 
the roads last week. 


EXTENSIVE MEXICAN ELECTRICAL SYSTEM—Announce- 
ment has been made of a project to build a 60,000-horse-power plant 
in the state of Jalisco, Mexico. The scheme includes the supplying 
of the city of Guadalajara with light and power and the building 
of electrical lines within a radius of some 100 miles of that city. 
The American syndicate, in which it is said W. A. Rogers, vice- 
president of the West Coast Land and Lumber Company, New York, 
is the leading spirit, has secured a concession to develop water 
power along the Santiago River, state of Jalisco, for a distance of 
about seventeen miles. San Cristobal, a town located about four 
miles from Guadalajara, will be the site of the principal station. 
It is expected to have 10,000 horse-power available in about one 
year. 


CAPITAL RAISED FOR THE SUSQUEHANNA POWER DE- 
VELOPMENT—The statement has been made that the Susque- 
hanna Power Company, which was recently incorporated for the 
purpose of utilizing the water power of the Susquehanna River 
and conveying electric energy for use in Baltimore, Md.. has se- 
cured subscriptions to nearly $10,000,000 of its capital. It is now 
announced that the company is about to sign a contract with it 
large electrical manufacturer for machinery involving an expendi- 
ture of from $2,500,000 to $3,000.000. The engineers and others 
identified with this project have been busy for the past six months 
making exhaustive investigations for northern and New England 
capitalists. Three developments of 50,000 horse-power each are 
planned, and it is said that the details of construction have been 
completed. The power company will furnish current to the 
United Railways and to the United Electric Light and Power Com- 


pany. 


THE PIKE'S PEAK, COL, DEVELOPMENT—Three miles of 
twenty-one-inch piping have been delivered on the ground of the 
Pike's Peak power plant being built on the east slope of Pike's 
Peak at a reported cost of $1,000,000. General Manager Taft is 
in Manitou overseeing the arrival of the first consignment at that 
point, and as fast as the piping is received it will be conveyed to 
the Half-way house and laid in the trenches already prepared for 
its reception. The pipe will be used to convey the city water 
from a point above the Half-way house through three miles of 
steel conduits to the power-house where the water will be dropped 
2,240 feet. The water will pass through turbine wheels, generat- 
ing 3,000 horse-power which will be used to operate the mills 
and industrial plants in Colorado Springs and adjacent cities. 
Work on making the excavations for the foundations of the new 
power-house is progressing rapidly, and by the middle of the 
month the first course of stonework will be put in. 


WALES (ENGLAND) POWER COMPANY ORGANIZED—An 
important power plant has been projected by the Nor Wales (Eng- 
land) Power and Traction Company, which has just been organized 
in London with a capital of $1,350,000. It is proposed to generate 
electricity by means of water power from the lake in Snowden and 
in the neighborhood of Conway. The current will be supplied to 
a short railway and to certain towns in the district of Snowden 


to local quarry owners, and in bulk to more distant consumers. Jt 
is the intention of the company to tap Lake Llydaw, which lies on 
the eastern slope of Snowden, at an elevation of 1,416 feet above 
sea level. This lake is just over a mile in length, and averages 
about a sixth of a mile in width. This is equal to an area of about 
5,500,000 square feet. It collects rain-fall from an area of about 
47,000,000 cubic feet, and the average rain-fall in this territory is 
estimated at 170 inches per annum. A dam 150 feet long is to be 
built across a portion of the lake, raising the water twenty feet. 
The lake can be tapped thirty feet below its present level or fifty 
feet below the proposed level, which is estimated to be equivalent 
to a storage of at least 250,000,000 cubic feet of water. The location 
of the generating plant will be at a point 1,200 feet below the lake. 
with which it will be connected by steel pipes. It is estimated that 
6,000 horse-power will be developed for ninety days, independent 
of any rainfall and permanent streams during that time. 


THE RESERVOIR AT SPIER’S FALLS, N. Y., FILLED—The 
large reservoir formed by the dam at Spier's Falls, on the Hudson 
River, ten miles north of Glens Falls, has been successfully filled. 
The flow of the Hudson River was effectually stopped for about 
twenty-four hours. A fortunate coincidence in closing down at 
this period was the fact that heavy rains had been falling in the 
upper Hudson valley, and the opening of the Indiana River state 
dam. Below Spier’s Falls for a considerable distance the bed of 
the river ran dry, and at Glen’s Falls, Sandy Hill and Fort Edward 
all the mills were compelled to shut down. This was taken ad- 
vantage of. however, by the different mill owners to effect a num- 
ber of repairs to the masonry and sluiceways. The dam at Spier’s 
Falls is of white granite, 157 feet deep, 115 feet broad at the base. 
twenty-two feet thick at a point eight feet below the top, and 1,570 
feet in length from shore to shore. The reservoir created by the 
dam i's some five miles long and a third of a mile wide. The in- 
take canal for the power-house is on the east end of the dam.’ It 
extends 120 feet to the power-house below the dam and at right 
angles with it. At the entrance it is 130 feet wide in the clear. 
with a current of water twenty feet deep. The dimensions of the 
power-house are 392 feet by seventy feet, with a height of thirty- 
eight feet to the eaves. There will be ten head-gates regulating 
the water, each ten feet wide. Through the wall of the canal back 
of the power-house are the openings for the penstocks, each twelve 
fect in diameter, through which the flow is delivered to the tur- 
bine wheels below. The power-house is divided into three sec- 
tions—the wheel room, the generator room and the transformer 
room. The wheel room is located on the east side, and extends al- 
most the entire length of the building. The ten pairs of water- 
wheels are located here, each pair capable of generating 5,000 horse- 
power under an eighty-foot head. These wheels are controlled by 
various types of governors, so that they will run at practically 
constant speed for all changes of load. The wheels are set twelve 
feet above the water in the tail-race, and are connected with the 
tail-race by means of air-tight draft tubes. The generator room 
is directly west of the wheel room and is divided from the wheel 
room by a brick partition. This will be equipped with eight 2,500- 
kilowatt and two 2,000-kilowatt, three-phase, 2,000-volt, forty-cycle 
generators, each direct-connected to a pair of water-wheels. In 
the same room are two 150-kilowatt and one 300-kilowatt, 125-volt 
exciters, each direct-connected to an individual water-wheel. The 
transformer room is at the south end of the building and is forty 
feet by seventy feet. In this room are located thirty 833-kilowatt 
and six 770-kilowatt, air-blast, step-up transformers, with the neces- 
sary motors and blowers for furnishing air. Current will be gen 
erated at 2,000 volts and carried through cables laid in“ducts under 
the floor of the power-house to the step-up transformers, where 
the voltage will be raised to 30,000 volts, and the current will then 
be transmitted through feeders to various centres of distribution. 
located within a radius of forty-five miles from Spier’s Falls 
Troy, Albany, Schenectady and intervening towns-and cities. 
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PERSONAL MENTION. 


MR. JOSEPH P. DEVINE, president of the National Battery 
Company, Buffalo, N. Y., spent a few days last week in New York 
city. : 

MR. GEORGE A. McKINLOCK, president of the Central Elec- 
tric Company, Chicago, Ill., has been visiting New York city during 
the past week with his family. 


MR. W. J. PHELPS, manager of the Phelps Company, Detroit, 
Mich., manufacturer of the famous “Hylo” incandescent lamp, has 
been spending some time in Chicago. : 

SIR WILLIAM PREECE, whose serious illness was mentioned 
several weeks ago, is understood to be convalescing rapidly, and 
the latest news is of such a reassuring character that it is expected 
he will soon be able to resume his practice. 

MR. W. F. WEISS, 128 Broadway, New York, who is well known 
throughout the electrical industry as a public accountant, having 
acted in this capacity for a good many years with different electrical 
companies, has recently been appointed receiver for quite a large 
company. This is almost a precedence as the courts have seldom 
appointed an accountant as a receiver, and the appointment is 
considered a tribute to Mr. Weiss’s ability and integrity. 

MR. C. L. HIBBARD, who for the past few years has been Chi- 
cago representative of the Varley Duplex Magnet Company, has 
tendered his resignation, to take effect September 1. Mr. Hibbard 
will take charge of a new company which will manufacture and 
handle several electrical specialties. The name of the company 
will be announced later. The Chicago office of the Varley com- 
pany will temporarily be in charge of Mr. William Balke, who for 
the past five years has been chief inspector at the factory of the 
Varley company. 

MR. WILLIAM J. HAMMER, the well-known consulting engi- 
neer of New York city, with Dr. Amon Jenkins, of New York city, 
has undertaken a series of highly interesting experiments, using 
a combination of radium rays and Rentgen rays, to stimulate and 
bring about a normal action in the paralyzed optic nerve. Several 
experiments which were performed on an eleven-year-old child in 
New York city recently have been commented on with great inter- 
est. Concerning the latest developments of these experiments, 
neither Mr. Hammer nor Dr. Jenkins was willing to prophesy any 
permanent benefit as a result of their work. 


NEW INCORPORATIONS. 

CAMDEN, N. J.—The General Traction Company. $1,000,000. 

AUSTIN, TEX.—Pilot Point Light and Power Company. 
$30,000. 

DES MOINES, IOWA—The Butler County Telephone Com- 
pany. $10,000. 

SARATOGA SPRINGS, N. Y.—Comstock Telephone Company. 
Increased from $500 to $1,500. 

MERIDEN, CT.—The Connecticut Telephone and Electric Com- 
pany. Increased from $36,000 to $45,000. 

RALEIGH, N. C.—Troy Telephone Company. $100,000. 
porators: J. R. Blair, O. M. Wade, W. A. Cochran. 

JOHNSTOWN, OHIO—The Johnstown & Canton Telephone Com- 
pany. Increased from $30,000 to $50,000. 


SPRINGFIELD, ILL.—Alloway Electric Company. $2,500. In- 
corporators: Wilmore Alloway, Harry Alloway, Edward McMahon. 


MILWAUKEE, WIS.—Eau Claire County Telephone Company. 


Incor- 


$5,000. Incorporators: C. A. Silkworth, J. J. Osborne and M. 
Cousins. 
SCANDINAVIA, WIS.—Scandinavia Telephone Company. 


$1,500. Incorporators: George C. Willson, A. M. Peterson and O. H. 
Grenlie. 

CLYDE, OHIO—Farmers’ Telephone Company. $10,000. Incor- 
porators: F. S. Johnson, F. Hutchinson, S. Decker, F. Royce, D. H. 
Good, C. C. Wright. 

MARION, IND.—The Sims Cooperative Telephone Company. 
$7,500. Incorporators: Chauncey B. Knowlton, Edward Gillenwater, 
H. C. Haines and Isaac Rust. 

WESTVILLE, N. Y.—Westville Telephone Company. $1,000. 
Incorporators: F. Green, A. Baldwin, T. Gurney, E. B. Coats, M. A. 
Stilwell, J. M. Cady and K. H. Baldwin. 
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TELEPHONE AND TELEGRAPH. 


DAVEY, NEB.—The Nebraska Telephone Company will build 
a new line from Davey to Lincoln. 


AUSTIN, TEX.—The Austin Telephone Company has increased 
its capital stock from $18,000 to $60,000. 


WYOMING, ILL.—The Milo & Bradford Telephone Company has 
increased its capital stock from $5,000 to $20,000. 


WILLIAMSON, N. Y.—The Rochester Telepnone Company has 
established a local telephone system in Williamson. 


WATERLOO, IOWA—The Iowa Telephone Company has secured 
permission of the city to place its cables underground. 


PORTLAND, ME.—The selectmen of the town of Gorham have 
granted pole rights in that town to the Northeastern Telephone 


Company. 


BRUNSWICK, MD.—The Chesapeake & Potomac Telephone 
Company is considering the plan of installing a telephone exchange 
in this town. 


NORFOLK, NEB.—The Nebraska Telephone Company is pre- 
paring to rebuild its exchange in this city. Improvements will cost 
about $15,000. 


SPRINGFIELD, ILL.—The Chesterfield Telephone and Tele- 
graph Company, of Chesterfield, has been incorporated with a capi- 
tal of $15,000. 


CANAAN, CT.—The Farmington Valley Telephone Company, of 
New Britain, has filed a notice of an increase of capital stock from 
$10,500 to $27,000. 


WARWICK, N. Y.—The Warwick Valley Telephone Company’s 
lines are now connected by a metallic copper circuit, via Goshen, 
with the Orange County company at Middletown. 


OLD TOWN, ME.—The Riceville Telephone Company has com- 
pleted a line from Hancock Tannery to Greenfield and Cardville, 
connecting with the lines of the New England Telephone Com- 
pany at Costigan. 


INDIANAPOLIS, IND.—The Fisher Telephone Company, of 
Hamilton County, has been incorporated with a capital of $5,000. 
The directors are T. A. Fisher, T. A. Beaver, J. A. Noury, N. G. 
Manship and A. C. Harrison. {i 


NEW YORK, N. Y.—Police Commissioner Greene has contracted 
with the New York Telephone Company for 661 outside telephones 
in the Borough of Manhattan, and with them a complete system 
of reporting to precincts will be inaugurated. The cost will be 
$20,855.20 a year. 


CLEVELAND, OHIO—A telephone company has been organized 
in the eastern part of the county, with the following officers: R. A. 
Kerr, president; Dr. H. Davison, vice-president; J. N. Fraham, 
secretary; C. C. Kreps, treasurer. The company will confine its 
operations to Westminster, West Newton and vicinity. 


HIBBING, MINN.—A complete telephone system has been in- 
stalled by the Great Northern Railway Company on its line betweeu 
Superior and all range towns. Telephones have been installed at 
Brookston, Fox, Ellis, Buhl, Chisholm, Hibbing, Mahoning, Kelly 
Lake and Virginia. The company’s object is to relieve the tele- 
graph wires as much as possible. 


PATCHOGUE, L. I.—The Suffolk County Telephone Company 
has been incorporated to extend a telephone line along the south 
side of Long Island from Amityville to Montauk, and Patchogue 
has been asked to grant the company permission to erect its poles 
within the village limits. The directors of the company are H. Clav 
Losee, County Judge Walter H. Jaycox, Fremont Hammond, Joseph 
T. Losee, Moses F. Tiger, all of Patchogue, and Ralph C. Greene, 


of Sayville. 


ALBANY, N. Y.—At a recent meeting of the stockholders of the 
Hudson River Telephone Company, it was voted to increase the 
capital of the corporation from $4,000,000 to $5,000,000. The in- 
crease will be used for extensions and improvements. The Howell 
Telephone Company, whose lines connect Monroe and Blooming 
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Grove, has made arrangements to cooperate with the Hudson River 
company. This will give the latter company a direct line from 
Washingtonville to Monroe and an additional circuit from Middle- 
town to Newburgh. 


LITTLE ROCK, ARK.—The Little Rock exchange of the South- 
western Telegraph and Telephone Company is installing 500 ad- 
ditional wires to the present switchboard of 2,599 wires, which will 
give it a total of 3,099 wires. The company is gradually extending 
its system to all parts of the state and taking over the companies 
in the smaller towns through which the lines run. Recently it pur- 
chased the exchange at Forrest City, and is now putting it in first- 
class shape. A new line has been opened from Augusta to Bald 
Knob, from Walnut Ridge to Black Rock and Powhatan, and con- 
struction has been begun on a line from Walnut Ridge to Poca- 
hontas. 

ELECTRIC RAILWAYS. 


LITTLE FALLS, N. Y.—The Blue Ridge Traction Company 
has filed in the office of the recorder of deeds at Easton thirteen 
extensions of its route, aggregating about forty-nine miles. 


ALBANY, N. Y.—The United Traction Company’s line from 
Albany to Troy has been opened. Cars will-run every hour and 
will go direct to Saratoga, the trip consuming about three hours. 


DES MOINES, IOWA—The Council Bluffs, Tabor & Southwest- 
ern Electric Railway Company has been incorporated with $200,000 
capital stock, to build an electric railway from Council Bluffs to 
St. Joseph. 


PUEBLO, COL.—The Pueblo & Suburban Traction and Lighting 
Company is making many improvements to its system. Its power 
line from the mountains is now almost completed, and parts of its 
lines are now being practically rebuilt. 


NEWPORT NEWS, VA.—The Hampton Roads Railway and 
Electric Company has filed a mortgage on its plant for $300,000, 
to cover a bond issue of that amount. The bonds are issued for 
the purpose of making extensive improvements. 


ShHAMOKIN, PA.—The Shamokin Railway Extension Company 
has been organized by Shamokin and Philadelphia capitalists. They 
purpose building an electric railway from Sunbury to Shamokin. 
It will be an electric express company, chartered to haul passen- 
gers, baggage and freight. 


CARLISLE, PA.—It is stated to be certain that the trolley road 
to connect Carlisle with the battlefield of Gettysburg will be built. 
The line is already completed to Mount Holly, a distance of six 
miles, from which place the road will go to Zion Church, Binders- 
ville, Biglersville and Gettysburg. 


WORCESTER, MASS.—It is stated that a direct trolley line 
connecting Providence and Worcester is contemplated. Two routes 
between Worcester and the Rhode Island city are being surveyed, 
either of which will reduce the distance between the two cities 
thirty-eight miles. It is understood that the proposed route will be 
completed within a year. 


JACKSON, MISS.—A project is under way to construct an elec. 
tric railroad between Jackson and Vicksburg in the near future, by 
a company composed of New York, Chicago and local capitalists. 
The distance between the two cities is forty-five miles, and the 
engineers who have surveyed the route estimate that it will cost 
$15,000 per mile to build the line. 


RICHMOND, VA.—Active work has been begun on the rehabill- 
tation of the entire system of the Virginia Passenger and Power 
Company in this city and Manchester, which, when completed, will 
cost in the neighborhood of $500,000. The Seven Pines road is to 
be completely rebuilt, and the Lakeside, Forest Hill and Hull street 
lines to be thoroughly renovated. 


MUNCIE, IND.—It has been announced by an official of the 
Muncie & Portland electric line, a branch of the Indiana Union 
Traction Company’s system, that work will not be begun on the 
line before the end of the year. This delay is caused by the fact 
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that the lines between Indianapolis and Logansport, Indianapolis 
and New Castle, Alexandria and Muncie, and Anderson and Frank- 
lin, must all be completed by January 1, 1904, according to their 
franchises. 


GREENSBURG, IND.—It is reported that the capital for the 
construction of the Madison, Greensburg & Indianapolis traction 
line has all been subscribed, and that construction work will begin 
by June, 1904, and be completed within two years. The length 
of the line is forty-nine miles, and it will run from Madison, 
through Rexville, Versailles, Osgood, Napoleon and on to this:city, 
where it will connect with the Indianapolis, Shelbyville & South- 
eastern Company’s lines. 


BRISTOL, TENN.—The Cumberland Transportation, Light and 
Power Company has been organized for the purpose of operating 
a system of trolley car lines in the coal fields of southwest Vir- 
ginia. The main line proposed is to run from Coeburn to Toms 
Creek, thence to Wise, Norton, Esserville, Dudlick, Appalachia, 
Looney Creek and Big Stone Gap. The line will cover a distance 
of thirty miles of the most thickly settled portion of the mining 
districts of Wise County, Va. 


FRANKFORT, KY.—The Madisonville Traction Company, of 
Jefferson County, has filed articles of incorporation with the Secre- 
tary of State. The capital of the company is $100,000, and Joseph 
Huffaker, W. H. May, C. C. McCarty, J. O. Duncan and O. B. Bates 
are the incorporators. The company will construct an electric rail- 
way line from Madisonville to Earlington, in Hopkins County, a dis- 
tance of five miles; from Earlington to Nortonsville, six miles; from 
Nortonsville to White Plains, eight miles. 


EASTON, MD.—The Eastern Shore Transport Company is said 
to contemplate buiiding a trolley line from Cambridge Ferry to 
Wye Station on the Queen Anne’s Railroad. A ferryboat will run 
from Cambridge to Cambridge Ferry, connecting with the trolley 
road. The line, which will be twenty-four miles long, will pass 
through a thickly settled section of Talbot County. It will con- 
nect the towns of Cambridge, Easton, Trappe, Longwood, Skipton 
and Wye Mills, by way of the Queen Anne’s Railroad, with Balti- 
more and Philadelphia. 


MACON, GA.—The Secretary of State has granted a charter 
for the Atlanta Interurban Railroad Company, with a capital stock 
of $100,000, with the privilege of increasing the amount at any 
time to such a sum as may be deemed necessary by the board of 
directors. The purpose of the company, as set forth by the peti- 
tion, is to build an electric line from the Chattahoochee River, at a 
point near Collier’s Bridge, to Smyrna, and from there to Marietta. 
The petitioners named in the application for the charter are officers 
and employés of the Atlanta Railway and Power Company, and it 
is believed that the latter company is interested in the project. 


AUSTIN, TEX.—The charter of the Beaumont, Sour Lake & 
Port Arthur Traction Company has been filed by the Secretary of 
State. The principal offices are to be located at Beaumont, and 
the capital stock of the company is $300,000. The company Will 
construct an electric line from Port Arthur to Beaumont, and 
thence to Sour Lake, in the counties of Jefferson and Hardin. The 
incorporators are C. W. Meeks, Houston; W. A. Smith, H. E. Smith, 
Theodore Weyant, Columbus, Ohio; John B. Linn, Springfield, Ohio, 
George A. Hill, Austin; George M. Craig, Port Arthur; B. R. Nor 
vell, William Weiss, George W. Carroll, George W. O’Brien, W. C. 
Averhill, R. C. Duff, Beaumont. 


PITTSBURG, PA.—Charters have been granted to the Coraopolis 
& Aliquippa Electric Street Railway Company and to the Monaca 
& Aliquippa Electric Street Railway Company, which propose to 
build important links in the trolley system connecting Pittsburg 
with the Beaver Valley. The former company has a capital of 
$30,000, and will build five miles of road, beginning on the public 
highway in Shousetown, Crescent Township, Allegheny County, and 
extending through Shousetown, Stoops Ferry and Coraopolis. The 
latter company will build ten miles of road, beginning at Mone 
Beaver County, and extending through the townships of Moon u 
Hopewill to Aliquippa, and has a capital of $60,000. William a i 
wood Wright, of Philadelphia, is president of both companies. T 
construction work will begin early. in the fall. 
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ELECTRICAL SECURITIES. 


According to the sentiment of the commission houses, there has 
been a decided falling off in the attention which the speculative 
public has given to the stock market during the past week. This, 
however, is a normal condition, and was looked for to follow the 
rapid increase in speculative values which set in about a week ago. 
Several large interests made a determined stand for a lowering of 
values early in the week, and the success which was met with was 
all that could be expected. While this pressure materially reduced 
the standing of some strong securities, still there is a very decided 
bullish sentiment among professional traders at large. 

Railroad stocks have shown more than usual activity, and the 
trading in one or two strong securities has been remarkable for the 
extent of manipulation and the strength which developed under 
considerable pressure. This has been brought about probably by 
the continued good showing which railroad earnings are making. 

Trade reports covering all sections of the country have been 
uniformly good, and only where statistics show a reaction conse- 
quent upon the heavy volume of business which has been evidenced 
during the last twelve months has there been any failure to wit- 
ness a healthy condition. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING AUGUST 22. 


New York: Closing. 
Brooklyn Rapid Transit................ 441, 
Consolidated Gas............ ccc eee e eee 177 
General Electric............. 0.0... cee eee 162 
Kings County Electric................... 160 
Manhattan Elevated..................00. 133% 
Metropolitan Street Railway............. 113% 
New York & New Jersey Telephone...... 150 
Westinghouse Manufacturing Company.. 170 

Boston: Closing. 
American Telephone and Telegraph...... 134 
Edison Electric Illuminating............ 235 
Massachusetts Electric................... 79 
New England Telephone.................. 126 


Western Telephone & Telegraph preferred 80 


The American Telephone and Telegraph Company’s statement 
of output of instruments for July shows the total number of 
instruments outstanding to be 3,540,321, an increase of nearly 
400,000 since December, the close of the last fiscal year. The ex- 
penditures for construction so far this year, at about $60 per 
instrument, have been something like $25,000,000. This compares 
with $37,336,000 for the twelve months of the last fiscal year. 


Philadelphia : Closing. 
Electric Company of America............ 814 
Electric Storage Battery common.:...... 55 
Electric Storage Battery preferred....... 55 
Philadelphia Electric.............. PTER 6% 
Union Traction..................06. vine. 485% 
United Gas Improvement............... 83% 


It is stated that the surplus earnings of the Philadelphia Rapid 
Transit Company for the fiscal year ended June 30, 1903, after de- 
ducting $500,000 for improvements and fixed charges, including 
Union Traction 3 per cent guarantee, were about $400,000. The 
gross earnings were nearly $15,400,000, compared with. $14,118,158 
in 1902 and $10,381,015 in 1896. 


Chicago : Closing. 
Chicago Telephone...............ccceeces 120 
Chicago Edison Light.................... 140 
Metropolitan Elevated preferred......... 60 
National Carbon common................ 21% 
National Carbon preferred............... 90 
Union Traction common................. 6 
Union Traction preferred................ 82 


The stockholders of the Union Traction, West Chicago and 
North Chicago Traction companies have approved the receivers’ 
plan for reorganization. Seventy per cent of Chicago Union Trac- 
tion stock was voted at the meeting. 
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ELECTRIC LIGHTING. 


BROWNSVILLE, TEX.—John W. Maxcy, of Houston, has se- 
cured a franchise from this city for electric lights, waterworks 


and telephones. 


PRINCETON, N. J.—The ordinance granting the University 
Electric Power Company right of way through the borough streets 
has been passed by the council. 


WINONA LAKE, IND.—The city council of Warsaw has voted 
to the Winona Light, Heat and: Power Company a fifty-year fran- 
chise for heating, lighting and the furnishing of water to the city. 


SENECA, S. C.—A corps of engineers is at work surveying 
Hatton’s Ford, on the Seneca River, where a new power company 
is to be established for the city of Anderson. 


PEORIA, ILL.—The electric light company is installing new 
lamps throughout the city. These are of the latest type, and it is 
expected that the service will be greatly improved. 


JACKSONVILLE, FLA.—The city electric light plant is mak- 
ing arrangements to handle 8,000 more lights this winter. Two 
new turbo-generators of 200 kilowatts capacity each are being 
installed. 


BIG TIMBER, MONT.—The Cowles Mining Company will install 
a 500-horse-power electric plant to operate all the machinery in the 
camp, as well as to light it thoroughly. Work has been commenced 
on the power-house. 


TACOMA, WASH.—The contract for building the power-house 
of the Puget Sound Power Company, on the Puyallup River, has 
been let, and work begun. The contract calls for the completion 
of the plant by December 1 of this year. 


EL RENO, OKLA.—John A. Masters and others have purchased 
the El Reno Light and Power Company’s plant for $60,000. A new 
company will be organized shortly. The plant was built last fall 
and began to operate in December. It is thoroughly up to date in 
every respect. 


WASHINGTON, D. C.—Proposals will be received for the con- 
struction of the following improvements and until the dates given: 
Conduit and electric wiring in post office at Aberdeen, S. D., 
September 14; conduit and electric wiring in post office building 
at Cumberland, Md., September 15; conduit and electric wiring for 
post office building at Fergus Falls, Minn., September 10. 


ROCK HILL, S. C.—It is announced that work is progressing 
rapidly on the Catawba Power Company’s plant on the Catawba 
River, and that the company will be ready to furnish power in six 
months, though the entire work will not be completed for twelve 
months. When finished, the plant will be able to furnish 6,000 
horse-power for the entire year, and for about eight or nine months. 
10,000 horse-power. Up to date the work has cost more than $800,- 
000. It is stated that the company has under consideration the 
project of transmitting 3,000 borse-power to Charlotte for lighting 
purposes. 

l LEGAL NOTES. 


AUTHORITY TO CONDEMN THE RIGHT TO CONSTRUCT A 
TELEGRAPH LINE—Authority to condemn the right to construct 
a telegraph line along a railroad right of way is held in Fort Worth 
& R. G. R. Company vs. the Southwestern Telegraph and Telephone 
Company (Texas), 60 L. R. A. 145, to be conferred by a statute 
permitting the condemnation of any land, whether owned by pri- 
vate persons in fee or in any less estate or by any corporation, 
whether acquired by purchase or by virtue of any provision in the 
charter of such corporation. 


WESTERN UNION SECURES A RESTRAINING ORDER— 
In the United States Circuit Court, District of Wilmington, Del., 
on August 21, Judge Bradford issued an order temporarily restrain- 
ing the Philadelphia, Baltimore & Washington Railroad and the 
Delaware & Virginia Railroad Company from interfering with the 
property of the Western Union Telegraph Company on the right 
of way of these railroad companies. The order of Judge Bradford 
will remain in force until the question has been finally decided by 
the United States Supreme Court or until the local court makes a 


further order. 
& 
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INDUSTRIAL ITEMS. 


A NEW TELEPHONE CATALOGUE and up-to-date price list 
have just been issued and are now being sent out by the Electric 
Appliance Company, Chicago. Any one in the telephone business 
who has been missed in the distribution will receive a copy of 
this catalogue by writing to the Electric Appliance Company, 92 
West Van Buren street, Chicago, Il. 


THE SAWYER-MAN ELECTRIC COMPANY announces that to 
further facilitate the prompt handling of orders, it has recently 
established a distribution depot at the central stores of the com- 
pany’s terminal warehouse in West Twenty-eighth street, New York 
city. A million lamps are kept in stock, so that any order can be 
promptly filled. A similar depot is situated at Thirtieth and Mar- 
ket streets, Philadelphia, and others in Boston, Buffalo, Syracuse, 
Pittsburg, Charlotte, Chicago, Denver, St. Louis, Atlanta, New 
Orleans, San Francisco, Seattle and other centres of trade. 


THE JOHN M. KLEIN ELECTRICAL WORKS, San Francisco, 
Cal., will remove on October 1 to a four-story building at 107 Bat- 
tery street, one block from Market street, which is the centre of 
the wholesale district. The building is 40 feet by 125 feet and is 
well adapted for this business. The removal of this works to these 
large quarters is a consequence of its growth. Mr. Klein is a 
Utica, N. Y., man, and has the largest electrical establishment on 
the coast. He started twenty-five years ago in a small store, and 
now is president and general manager of one of the largest busi- 
ness interests west of Chicago. 


THE WALLACE BARNES COMPANY, Bristol, Ct., manufac- 
turer of small springs of every description, has ready for distri- 
bution its new catalogue and a new stock sheet. This describes 
and illustrates a line of fine springs of every variety. The com- 
pany has on hand a large stock of cold-rolled spring wire, from 
0.003 to 0.250 in thickness, and carries a large assortment of steel, 
brass, phosphor-bronze and music spring wire and also a large 
variety of flattened wire, both tempered and untempered. The 
catalogue is full of valuable information on motor spring tests, 
extension spring tests and other formule which it will be of ad- 
vantage for any one interested in this line to secure. 


THE BANNER ELECTRIC COMPANY, Youngstown, Ohio, an- 
nounces that its business is steadily increasing each month of this 
year, showing a decided expansion over the business of the cor- 
responding months of last year, the business for some months being 
more than double. The company has experienced no dull season 
during the summer, and has kept its plant in continuous operation. 
A new equipment has been added to its lamp department, increas- 
ing its facilities so that it is in a position to meet the increasing de- 
mand for Banner lamps. A study of the situation shows that the 
increase in business is due principally to the high quality of the 
company’s goods. Its record shows that it has invariably retained 
its customers, proving that Banner lamps are giving satisfactory 
results to consumers. Agencies have been established in all the 
principal cities, where orders can be filled direct from stock. 


THE THOMAS E. CLARK WIRELESS TELEGRAPH AND 
TELEPHONE COMPANY, Detroit, Mich., is placing on the market 
the “Clark Coil” for automobiles, gas engines, etc. The vibrators 
are made so as to remain in constant adjustment, and the contacts 
are of such low resistance that the sparks from the secondaries are 
nearer a flame than a spark. The condensers are treated with 
special prepared paper which the company states it is impossible 
to puncture. The primaries are separated from the secondaries 
by high-grade insulating material, and the core of the coil is so 
constructed as to reduce to a minimum eddy currents and core 
loss. The condensers are separated from the coil proper at the 
point where the secondaries leave the coil, and are insulated at this 
point with hard rubber. The binding-posts and metal parts are of 
the best mechanical and electrical construction. All exposed parts 
are nickel-plated and polished, obviating the danger of rust or cor- 


rosion. 
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THE ROBBINS & MYERS COMPANY. Springfield, Ohio, has 
published a new bulletin entitled “The Standard Motor Book.” 
The machines described in this motor book were the earliest types 
of what is now generally known as the protected type. The com- 
pany states that this type is now so commonly used that it has 
been suggested that a more distinctive name be used, and its 
machines will hereafter be known as the “Standard” motors and 
dynamos. A number of illustrations show the assembly and 
construction of these dynamos and motors, and tables are given 
showing “Standard” dynamo and motor specifications and tele- 
graphic code. There are diagram illustrations giving the frame 
sizes, a dimension table of “Standard” motors and dynamos, dia- 
grams showing the various connections for shunt, series and com- 
pound dynamos and motors, and a supplementary article on the 
selection, installation ana care of motors. This motor book will 
be sent to interested parties on request. 


THE ALLIS-CCHALMERS COMPANY, Chicago, Ill., reports the 
following partial list of engine sales for July, 1903: Chicago Beach 
Hotel, Chicago, one 16 by 36 inch, heavy-duty, direct-connected, 
Reynolds-Corliss engine; Knox Construction Company, Chicago, 
two 20 and 40 by 48 inch, heavy-duty, cross-compound, direct- 
connected, Reynolds-Corliss engines; Richmond City Works, Rich- 
mond, Va., one 24 and 36 by 48 inch, heavy-duty, cross-compound, 
ReynoldsCorliss engine; Barrett Manufacturing Company, Beloit, 
Wis., one 20 and 40 by 48 inch, heavy-duty, cross-c&mpound, Rey- 
nolds-Corliss engine; American Aristotype Company, Jamestown, 
N. Y., one 18 by 36 inch, girder frame, Reynolds-Corliss engine; Stil. 
well-Bierce & Smith-Vaille Company, Dayton, Ohio, one 16 by 42 inch, 
girder frame, Reynolds-Corliss engine; Fourche River Lumber 
Company, Chicago, one 24 by 48 inch, heavy-duty, ReynoldsCorliss 
engine; one 20 by 42 inch, heavy-duty, Reynolds-Corliss engine; 
J. I. Case Plow Works, Racine, Wis., one Reynolds air pump and 
jet condenser; Consumers’ Heat and Electric Company, Blooming- 
ton, 11l., one 20 and 32 by 36 inch, heavy-duty, cross-compound. 
Reynolds-Corliss engine; Union Sugar Company, San Francisco, 
Cal., one 18 by 36 inch, girder frame, ReynoldsCorliss engine; 
Canton Oil Mill Company, Canton, Miss., one 16 by 42 inch, girder 
frame, Reynolds-Corliss engine; Henry Du Pont, Wilmington, Del., 
one 20 by 42 inch, girder frame, Reynolds-Corliss engine; Olds 
Motor Works, Lansing, Mich., one 16 by 42 inch, girder frame, Rey- 
nolds-Corliss engine; The Clayton Oil Mills, Clayton, N. C., one 
18 by 42 inch, girder frame, Reynolds-Corliss engine; The Home- 
stake Mining Company, Lead, S. Dak., one 15-32-34 by 42 inch, 
combined Hor-Vert, triple expansion engine, three 320-horse-power, 
Sederholm boilers; Lacey-Bukk Iron Company, Birmingham, Ala., 
one 44 and 84 by 60 inch, vertical, standard furnace, plowing en- 
gine; C. A. Macdonald, Chicago, one 16 by 36 inch, girder frame, 
Reynolds-Corliss engine, without crank, crank-shaft, wheel, etc., 
Arkansas City Milling Company, Arkansas City, Kan., one 22 by 
42 inch, heavy-duty,. ReynoldsCorliss engine; Manhattan Rubber 
Manufacturing Company, Passaic, N. J., one 24 and 40 by 42 inch, 
heavy-duty, tandem-compound, Reynolds-Corliss engine; Charles B 
Pride, Appleton, Wis., one 18 by 36 inch, heavy-duty, Reynolds-Cor- 
liss engine, substituted for 14 by 36 inch, sold May 25, 1903; Colum- 
bus, Buckeye Lake & Newark Traction Company, Columbus, Ohio, 
one 34 and 68 by 48 inch, vertical, cross-compound, condensing, 
heavy-duty, Reynolds-Corliss engine; Lock, Moore & Company, 
Limited, Westlake, La., one 24 by 48 inch, heavy-duty, Reynolds- 
Corliss engine; Georgia Cordage Mills, Decatur, Ga., one 16 by 
42 inch, heavy-duty, Reynoids-Corliss engine; Marquette Cement 
Manufacturing Company, La Salle, Il., one 20 by 42 inch, heavy: 
duty, Reynolds-Corliss engine; Coe Brass Manufacturing Company. 
Terrington, Ct., one 22-44 by 42 inch, and one 19-38 by 42 inch, 
combined Hor and Vert, compound Reynolds-Corliss €n- 
gines, two air pumps and two jet condensers; Charles Waite, 
South Dakota, one 12 by 30 inch, girder frame, Reynolds-Corliss 
engine; two 70-horse-power, 54 by 16 inch, tubular boilers, one No. 
5 feei-water heater; The Gauley Company, Camden-on-Gauley, 
W. Va., one 16 by 36 inch, heavy-duty, Reynolds-Corliss engine; 
Rock Hill Water, Light and Power Company, Scranton, Pa., one 
20 by 42 inch, girder frame, Reynolds-Corliss engine; Memphis 
Consolidated Gas and Electric Company, Memphis, Tenn., one 27-12 
by 48 inch, horizontal, cross-compound, heavy-duty, direct-coupled, 
ReynoldsCorliss engine. 
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COMMENCEMENT TIME. 
The present month will see a resump- 


tion of work at practically all of our in- 
While discussions 


stitutions of learning. 
have been going on during the vacation 
season among professional men of every 
class, there is no department of progress 
in which more discussion has been raised 
than in the allied departments of engi- 
neering. On the one hand, a set of men 
properly recognized for their astuteness, 
declares that only an education very broad 
in its nature can fit a young man for 
the battle of life. On the other hand, a 
set of men equally astute, is proclaiming 
for specialization along this or that line. 
Let us hope that the end of another school 
vear will see all of our institutions better 
equipped to fit the young man for his life 
work, whether it be as a specialist or as a 
practitioner on extremely broad lines. 


ECONOMICS IN ELECTRICAL ILLUMINA- 
TION. 


The inetliciency of electric lighting is 


too well known to need comment, as al- 
though clectrie lights are more efficient 
than other artificial illuminants, accord- 
ing to our present knowledge only about ten 
per cent of the electrical energy furnished 


This 


Inefliciency is particularly unfortunate in 


to the lamp is converted into light. 
electrie lighting, because it neeessitates 
large installations of costly apparatus, 
and as the large loss takes place at the 
lamp itself, it is necessary for all inter- 
mediate apparatus to be able to transmit 
all the lost energy, as well as that which 
is converted into light. The problem, 


then, of bringing about marked econo- 
mies in electrie lighting is perhaps second 
only in importance to that of the more 
eflicient conversion of the potential enerey 
of coal into a more useful form. 


New Types of Lamps. 

The importance of this problem has been 
recognized and much time and ingenuity 
have been expended in improving the vari- 
ous appliances made use of. The incandes- 
cent lamp using a carbon filament has 
been wonderfully improved in all respeets. 
Are lamps have not been neglected, and 
experimentation bas been carried out 
along other lines to test the possibility of 
other means for converting electrical 
energy into light. We have thus the 
lamps of the Nernst type, where the 
luminous portion is a conductor at high 
temperatures only; the mercury vapor 
lamp, and the vacuum tube lamp, which 
is yet in an experimental stage. 
Improvements in the Incandescent Lamp Attempted. 

The simplicity of the ineandescent 
lamp had led to attempts to combine with 
the advantage of this type of lamp the 
high eflicieney of the incandescent man- 
tles; and a few years ago an incandescent 
lamp which was said to have a filament 
consisting of a carbide of rare earths was 


deseribed in the technical press. This, it 
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was stated, had a high efficiency and a 
reasonable life, and was not unduly ex- 
pensive; but, for some reason or other, 


the lamp has not been put on the market. 
High-Efficiency Are Lamps. 

This same line of work has been ex- 
tended to the are lamp, and certain in- 
xredients added to the carbon which give 
it a higher luminous efficiency. A nota- 
ble type of this lamp is the Bremer are 
lamp, which has found considerable appli- 
cation abroad, but only to a restricted ex- 
tent in this country. Also a better dis- 
tribution of light has been obtained, giv- 
ing a better illumination for the same 
number of lights. 

Importance of Improved Efficiency in the Lamp. 

Improvements of this kind are, of 
course, important, although they only in- 
crease the total efficiency to a compara- 
To double the eff- 


ciency of a lamp would double the output 


tively small extent. 


of every lighting station, and would far 
more than double the number of lamps 
used. But an cfliciency of even twenty 
per cent is very far from what we should 


endeavor to reach. 


improvements in Other Apparatus. 

While work is going on in improving 
the lamp and in search for new and more 
efficient lamps, other departments of light- 
ing are not being neglected. There has 
heen a wonderful development in the 
prime mover. The gas engine has been 
developed from the small size of ten or 
twenty horse-power to units with a ca- 
pacity of several thousand horse-power. 
The steam turbine, after long and patient 
work, has been brought to a practical 
state, and there seems to be little hope for 
much change in prime movers, unless 
there should be a complete revolution in 
our methods of converting heat energy 


into mechanical energy. 
Economies in Other Lines. 


There have also been improvements iu 
the lamps, tending to decrease the cost of 
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maintenance and attendance. In this 
country the enclosed arc lamp, which will 
burn for a long time without attention, 
has been widely adopted. In Europe a 
long-burning open arc lamp has been de- 
veloped to compete with the enclosed arc 
lamp, the construction being such that 
much longer carbons are used. ‘There are 
lamps now burning forty and sixty hours, 
and it is stated that eighty-hour lamps 
may be forthcoming. 

These improvements, as well as others, 
have reduced the cost at the station, and 
in this way brought about a considerable 
reduction in the cost of electric lights ; 
but we are still far from the final 
solution. What is being sought and what 
will doubtless be found some day will be 
the cold light—that is, the lamp to which 
energy in some convenient form can be 
supplied, and which will convert a large 
percentage of this into luminous rays. 
It is possible that some of the recent dis- 
coveries connected with invisible rays 
may suggest lines of work which will be 
fruitful. Thus, the so-called N-rays dis- 
covered by Blondlot are known to increase 
the luminous intensity of a glowing body 
without increasing its temperature. This 
implies a higher efficiency, whether it be 
due to a more efficient transformation of 
the energy the body received before these 
rays were allowed to fall upon it, or 
whether it be due to the conversion of 
these invisible rays—which before were 


going to waste—into luminous rays. The 
problem is undoubtedly one of the most 
important which is facing the engineer 
and scientist to-day, and no line of in- 
vestigation which promises the least im- 
provement should be neglected. 


It is difficult to foresee the effect the 
steam turbine will have upon the power 
station of the future. That it will be an 
important factor can not be doubted, but 
it has a strong rival in the gas engine. 
It is probable that further knowledge of 
the capabilities of the two types of motor 
will result in consigning to each its own 
particular field of usefulness. Further 


than this the gas turbine is yet to demon- 
strate its usefulness and practicability. It 
is likely that it will bear the same relation 
to the gas engine that the steam turbine 


does to the steam engine. 
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THE CONVENTION OF THE AMERICAN 
STREET RAILWAY ASSOCIATION. 


The convention of the American Street 
Railway Association, holding forth at 
Saratoga, N. Y., this week, September 2, 
3 and 4, will go down in history as 
another of a long series of meetings which 
has brought about a better understand- 
ing of the ethics of street railway opera- 
tion. This is the fundamental and essen- 
tial condition which such gatherings as 
this are designed to bring about. 

The Papers Read. 

It is the duty, year after year, of the 
committee in charge of formulating plans 
for the convention to bring before the as- 
sembly such topics for presentation and 
discussion as will best serve to show the 
way to higher efficiency and point out 
past errors, that newcomers in the field 
may not fall by the way. The transac- 
tions of the American Street Railway As- 
sociation form a literature which is of 
inestimable value to street railway stu- 
dents, both in the direction of engineer- 
ing and economics. The programme for 
this year does not fall behind those which 
have gone before in point of variety and 
in value to the operating railway man. 
The Entertainment Provided. 

A notable feature of the conventions is 
the entertainment that is always pro- 
vided, which, while a side issue, is of 
great importance in making for harmony 
and in relieving the stress of what would 
otherwise be a monotonous attention to 
detail. 

Exhibits of Apparatus. 

Another important function which 
these gatherings have to deal with is the 
exploiting by manufacturers of all that is 
new and all that is good in the street 
railway and kindred lines, for the man- 
ager to become acquainted with. ‘The 
convention brings to a central point the 
developments of years, and gives a close- 


range view of a broad line of manufac- 
ture. 

While the programme committee is to 
be congratulated upon the presentation 
of a fine list of topics for serious discus- 
sion, the local committees and exhibitors 
are entitled to a great deal of praise for 
the efforts they have made to provide an 
attractive quality of entertainment and 
a noteworthy exhibit of appliances. 
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SURFACE CONTACT SYSTEMS IN PARIS. 

In this issue our special correspondent 
at Paris contributes a noteworthy article 
dealing with two of the surface contact 
systems of electric traction which have 
been in successful operation for some 
time in Paris, France. These are the 
Diatto system and the Clairet-Vuilleumier 
system. The Diatto system uses direct 
current at 550 volts. A number of cir- 
cular contact blocks are laid between the 
rails, and a long contact bar, carried 
under the car, passes over the blocks and 
brings the current to the motors. The 
mechanism for distributing the current 
from the underground feeder to each 
block as the car passes is contained withia 
the block itself. This consists essentially 
of an iron plunger which is raised by 4 
magnetized bar carried on the car, and 
thus completes the circuit for the block. 
A separate battery is carried on the caz, 
and is used to magnetize the bar which is 
suspended from the car and which makes 
contact with the surface blocks. This 
battery is small, consisting of but eight 
cells giving eight amperes at sixteen volts. 


Distributor System from Station Points. 

The Clairet-Vuilleumier system oper 
ates also with direct current at 550 volte. 
Current is sent from an underground 
feeder to a series of distributors or auto- 
matic relays which are placed along He 
track 100 metres apart. From the dis- 
tributors a series of small wires is con- 
nected and supplies current to each of me 
contact blocks placed between the rails. 
These contacts are formed of a small me- 
tallic block embedded in the pavement, 
and are slightly raised above the surface, 
so that the contact rail which the car car- 
ries underneath it can rub over the upper 
surface. The succession of blocks, each of 
which receives the current only at the 10- 
stant when the car passes over it, serves 
to distribute the current for the motors. 
As the car continues on its course, its oF 
tact rail touches a block which is immedi- 
ately in front, without having left me 
preceding one. As the forward contact 13 
connected to the distributor by one of bbe 
wires a small portion of current 18 
shunted into the distributor and serves to 
operate a fine-wire electromagnet of high 
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resistance, which forms part of the dis- 
tributor. The latter acts as a relay and 
sends the main current into the new 
block, cutting it off from the receding one. 
This cycle is repeated as the car proceeds. 


The Faults of the Surface Contact System. 

A great deal has been said, from time 
to time, for and against surface contact 
systems of any description. With the 
great simplicity of the overhead trolley, 
where this will be allowed, and the en- 
tirely satisfactory service which the third 
rail gives when properly installed, it is 
hard to see wherein the surface contact 
system has any advantage, except from 
an æsthetic point of view. It certainly is 
expensive to install, and while there is 
really nothing in the construction detail 
of the line and its auxiliary apparatus 
which is not doing eminently satisfactory 
work in segregated installations, the com- 
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THE GAS ENGINE AND THE GAS TUR- 
BINE. 


BY GEORGE E. WALSH. 


The merits of the steam turbine have 
been thoroughly tested and demonstrated, 
and the gas engine of both small and 
large units has been developed to the 
point of great practical efficiency; but 
the gas turbine is still an unknown aud 
uncertain factor in power production. 
Nevertheless, engineers are turning theii 
attention with renewed interest to the gas 
turbine, and it is confidently believed that 
within a short time satisfactory gas tur- 
bines will be in operation for running 
electrical stations. If the gas turbine is 
an ultimate success it will be the nearest 
approach of any invention yet made to 
convert directly the energy of coal into 
electrical energy. 

The gas turbine can be used only when 
the problem has been solved of producing 
a continuous combustion of gas under 
pressure and complete control. At pres- 
ent the gas engine is operated by a series 
of explosions, one for each two revolu- 
tions. It is generally a single-acting, re- 
ciprocating machine, and not double-act- 
ing as the steam engine; but it possesses 
other features which more than compen- 
sate for this loss. The working press- 
ure in the gas engine is much higher 
than in the steam engine, and its actual 
performance is oftentimes greater. The 
high temperatures under which the gas 
engine works necessitate the employment 
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bination of the working parts necessary to 
produce a highly insulated, workable sur- 
face contact system is a proposition which 
calls for an apparatus as dclicate in its 
movement as the works of a watch, and 
as enduring in its operation as the motor 
on the car. 


Troubles from “‘ Sticking” of Contacts. 

In all surface contact systems which 
make use of electromagnetic devices there 
is the ever-present tendencv to “sticking” 
of contacts, which is liable to send current 
to almost any point other than where it 
ig wanted. This may render the system 
dangerous, or it may simply mean a waste 
of energy. A great deal of study and 
mechanical ingenuity have been given up 
to the elimination of this unacceptable 
feature, and the systems above noted 
present working ideas which are well 


worthy of close investigation. 
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INTERFERENCE IN WIRELESS 
TELEGRAPHY,. 

There seems to have entered the electric- 
al field, along with wireless transmission, 
a new element—that of unnecessary, and 
perhaps vicious, interference with a com- 
petitor’s service. The ease with which 
electric waves can be sent off into air 
space and neutralize or render unintelligi- 
ble legitimate messages sent out by a 
rival in the same vicinity, apparently has 
been a temptation too great to be with- 
stood, and during the recent yacht races, 
on one or two days, wireless trans- 
mission to land from boats was a failure. 
On other occasions, particularly the first 
and last days, the news was promptly 
sent out and received. We hope that for 
the proper advancement of the art, as 
well as for the honor of the profession, 
the wireless telegraph companies will 
reach a better understanding, and that 
if there have really been any of these dog- 
in-the-manger tactics, they will instantty 
cease. They are not at all creditable. 
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of a water-cooling jacket, which causes 
a loss of one-fifth of the heat delivered to 
the engine. 

The gas turbine should avoid many of 
the drawbacks of the gas engine, and en- 
gineers seem to expect soon to be able ta 
burn gas in such a continuous stream that 
it will be useful in the turbine form nf 
engine. Already gas has been burned un- 
der mechanical conditions in laboratories 
which would indicate success in this di- 
rection. The question of reducing the 
high temperature in the cylinder chamber 
produced by the combustion of the gas is 
not so easily answered. The cooling 
water-jacket could not be used so readily 
in a gas turbine as in the gas engine. 
This loss, however, could be met if the 
turbine worked successfully otherwise. 
Until some new method of reducing the 
high temperature of the cylinder cham- 
ber can be invented, the circulation of 
cooling water will have to be resorted to. 

The future of the gas engine itself is 
far more promising to-day than any other 
form of power producer; but as a formid- 
able rival of the steam engine it enjoys 
the unique distinction of being so new in 
the field that tests have been only partly 
demonstrated. Both forms of engines 
have under test given one horse-power for 
about one pound of coal. Furthermore, 
the efficiency of both the gas engine anl 
the best types of steam engines has been, 
between the coal pile and the point of de- 
livery, nearly or quite twenty per cent. 
The steam engine has accomplished these 


results for some time past, and the gas 
engine only comparatively recently. The 
steam engine has been developed and im- 
proved until it would seem as if it had 
reached the ultimate goal of its efficiency. 
On the other hand the gas engine has 
proved its claim to instant recognition 
at a period in its development when it 
might be said that it is in its infancy. 

Under commercial conditions the gas 
engine appears to be susceptible to in- 
finite improvements and developments. 
The adaptability of the gas engine to 
different kinds of work has been not the 
least of its good points. Probably the 
most important field is that of utilizing 
blast furnace gas. The simplicity of the 
engines adapted to this use makes it of 
special value. The pig iron produced in 
this country is enormous, and the cost 
in fuel far beyond what it should be. 
The waste of the gas represents unhar- 
nessed power that for generations has 
been wasted. The employment of this to 
operate gas engines of small and large 
units will shortly revolutionize the busi- 
ness. Not only in this country, but in 
England and Germany, the waste gas of 
the blast furnaces has not until recently 
been harnessed. In Germany alone it is 
estimated that some 600,000 horse- 
power is wasted annually in making the 
8,000,000 tons of pig iron, while in this 
country the loss in this way is much 
greater. 

The prediction is freely made by ex- 
perts that in a comparatively short time 


production of pig iron will be of sec- 

dary importance to the generation of 

s by the blast furnaces for operating 

s engines. In other words, the gas 

Il be of more value than the pig iron. 

l this gas has been wasted in the past, 

cept such little as was recovered for 

rning in an uncertain sort of a way 

r operating blowers and furnace blasts. 

, burning the gas direct to run gas en- 

nes the waste can be reduced to a mini- 

am, Which enables operators to sell 
wer for an infinite variety of manu- 
ctures. 

There is a wide range of temperature 

which the gas engine can be used. This 

ables the manufacturers to use the 
achines in mills and factories under 
nditions not found possible with steam. 
ecently the application of highly super- 
ated steam has enabled mill men to use 
eam under new conditions, but it is 
yssible that the limit of possible heat 
ficiency has been reached in this di- 
tion. 
There are several types of blast-fur- 
ace engines which fully illustrate the 
ractical development of this form of 
ower production. More of these engines 
f large units are used in Germany for 
riving electrical generators than in this 
vuntry. They have been found to pos- 
ss economy and efficiency for this work 
ot equaled by any other engine. In this 
yuntry many of these different types of 
as engines are being installed for elec- 
rical generating, and within a few years 
heir appearance will be quite common 
n all parts of the country. They are 
uilt to burn both blast-furnace gas and 
rdinary illuminating, producer and 
atural gas. In the Pennsylvania iron 
egion dozens of the largest gas engines 
ave been installed during the current 
ear, and others are being erected as rapid- 
y as possible. In the natural gas belt they 
re also being constructed to operate the 
lectrical and steam pumps used for 
umping of the gas from great depths. 
fhe gradual decline in the pressure of 
he natural gas has compelled owners to 
‘sort: to pumping and sometimes the 
rressure required to foree the gas to a 
‘considerable distance for consumers 18 so 
reat that the mammoth pumps repre- 
ent unusual power. In the cities gas 
engines of smaller type are mostly used, 
for their work is generally lighter, and 
they burn for the most part ordinary il- 
luminating gas. 

There is such a wide selection of gas 
engines to-day that the engineer can find 
in some of them almost. all of the latest 
improvements. On the other hand, with 
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the multiplication of systems of gas en- 
gines there comes more difficulty in de- 
ciding about the relative merits of each. 
This will become more difficult in the 
nar future, for with the rapidly in- 
creasing demand for this form of power 
producer there is a wide attempt to 
manufacture them to meet the needs. of 
manufacturers. The question of which 
tvpe or system of gas engine is the most 
satisfactory can not easily be answered 
to-day, and probably no one is most 
satisfactory for all work. The tendency 
will be to specialize the engines more and 
more to adapt them to different kinds of 
work. This has already proceeded to 
some considerable extent owing to the 
nature of the gas used. We have en- 
vines peculiarly adaptable to the natural 
gas region where the combustion of the 
gas differs materially from that from the 
blast furnace. Engines adapted to the 
blast-furnace gas consumption are more 
numerous than any other, and they will 
probably increase in numbers and im- 
provements faster than those used in 
other industries. | 

Engines run by producer gas, where 
the fuel is burnt directly to make the gas 
for the engines, must show the largest 
amount of efficiency for a given con- 
sumption of gas, Where the outlay for 
fuel is direct there must be economy in 
its use, and all waste in the combustion 
must be eliminated. Probably in this 
field builders of gas engines will show 
their greatest skill and ingenuity in re- 
ducing the cost of operation. The quality 
of producer gas differs materially, and 
the engines will have to be made to util- 
ize gas that shows a difference in calorific 
power of from ten to fifty per cent. 
The cost of the coal or other fuel for 
generating the gas must always enter 
largely into this question. 

The size of the engine and the purpose 
to which it is put are questions which 
also obtrude very prominently in the 
whole matter, and figures submitted by 
experimenters in the past have hardly 
sufficient verification to apply in all in- 
dividual cases. The gas engine is still 
too much in its infancy as a practical 
working machine to establish inflexible 
rules about its actual work under widely 
different conditions. In the large en- 
gines the rate of consumption of both 
gas and oil has been greatly reduced by 
the modern improvements, and the 
economy effected in this way shows 
definite results in the course of a year’s 
operation. The tendency is probably 
toward the adoption of the open double- 
acting four-cycle engines for plants that 
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require only small engines of 300 to 400 
horse-power, and for very large power of 
1,000 horse-power and upward the two- 
cycle engines. This selection of course 
is modified by conditions that pertain to 
different industries. 
aS ema 
Central Electric Power Stations for 
Gold Mines. 


In the use of electric power, says the 
London Electrical Review, in discussing 
a paper read by J. W. Kirkland, on “Cen- 
tral Electric Power Stations for Gold 
Mines,” it was not claimed that it was 
universally applicable. The author ex- 
cepted surface hoisting and rock 
drills. He does not think electric 
drills can compete with air drills, for 
although the electric drill is far 
more cfficient than the best com- 
pressed-air drill, the essential features of 
a drill are that hard blows shall be given 
and the apparatus producing the blows 
shall be light. For these points, the air 
drills excel. Contrary to the usual opinion 
the power required for the stamp mill 
does not constitute the bulk of that used 
at a mine. Figures are given which indi- 
cate that the stamps take only about half 
the power used in the mill itself and but 
about one-quarter of that required in the 
mill and mine together. As regards the 
methods of transmitting power, the author 
does not think that rope or compressed air 
can compare with electricity. For driving 
the stamps the steam engine system lacks 
flexibility, and as it for a considerable 
part of the time is loaded to only a frac- 
tion of its maximum, it is ineflicient. With 
a motor drive the motor may be subdi- 
vided and efficiency of operation kept 
high. The essential requirements for the 
mill are that it shall be close to the 
shafts, have ample water supply and be 
erected on sloping ground if possible. On 
the other hand, the power-house should 
be near the railway to permit of eco- 
nomical handling of coal. . These condi- 
tions are easily met with in an electrical 
plant, but rather hard to mect if another 
system 1s adopted. The mill as a whole 
provides a fairly steady load, so that fairly 
large generators with a high efficiency 
may be usel. The steam turbine was 
favored fet driving the generators as 
compared with the condensing Corliss en- 
gine, as the former has a flat efficiency 
curve. In estimating the efficiency of such 
a system the efficiency of a generator was 
taken at ninety-four per cent and assum- 
ing 5,000 volts as the pressure, that of 
the transmission line, ninety-five per cent. 
The transformers, ninety-eight per cent; 
low-voltage distribution, ninety-eight per 
cent; motors, eighty-eight per cent; mak- 
ing a total efficiency of seventy-seven and 
one-half per cent. The efficiency of a 


line shaft drive should be from eighty to 
eighty-five per cent. 
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Electric Power in Modern German and English Iron and Steel Plants. 


ANY of the largest iron and steel 
M plants in America, as well as in 
Englana and in Germany, are 
now using electric power to a great ex- 
tent in all parts of the works. Centra! 
power plants have been constructed oper- 
ating electric generators by steam engines 
as well as gas engines. 


By Frank C. Perkins. 


ment of the Differdingen plant owned by 
the Deutsch-Luxemburgischen Berg- 
werks-und  Hiitten-Aktien-Gesellschaft. 
This rolling mill was equipped by the 
Duisburger Maschinenbau-Aktien-Gesell- 
schaft, formerly Bechem & Keetman, of 
Duisburg. The main blooming mill has 
rolls 1,100 millimetres (43.3 inches) in 


The live rollers for the cogging mill 
are also operated by a double reversible 
steam engine. This engine has cylinders 
280 millimetres (11.02 inches) in diame- 
ter and a stroke of 450 millimetres (17.7 
inches). ‘When the blooms have been 
rolled to a length of twenty-five metres 
(eighty-two feet) a sct of transfer rolls 


ELECTRIC TRANSFER CAR FOR Brooms OF 3,000 KTLOGRAMMES, AT DIFFERDINGEN, GERMANY. 


A 600-horse-power, tandem gas engine, 
using blast-furnace gases, is located at 
the plant of Gebr. Rochling Hiittenwerk 
at Volklingen in Saargebiet. It drives a 
polyphase alternating-current generator 
at a speed of 120 revolutions per minute, 
which delivers a three-phase current at 
450 volts pressure. This current is con- 
ducted about the plant by overhead and 
underground cables for supplying current 
to the numerous motors in use. 

It may be of interest to consider some 
of the details of construction and arrange- 


diameter and 2,750 millimetres (nine 
fect) in length with hydraulic power for 
operating the screwing gear. 

The blooming mill is operated by a 
double reversing steam engine with cylin- 
ders 1,200 millimetres (47.25 inches) in 
diameter and a stroke of 1,400 milli- 
metres (fifty-five inches). This engine 
was built by the Elsissischen Maschinen- 
fabrik, of Mülhausen i.Els. It operates 
at any speed up to 150 revolutions per 
minute and has a capacity of 5,000 horse- 
power. 


a 


conveys the iron to the hydraulic shears. 
Directly back of these shears there is a 
set of transfer rolls, eight metres in 
length, which is electrically operated. 
About fifty-five metres (180 fect) from 
the blooming mill there are two Toehr 
mills between which is mounted a double 
tandem reversing engine with high-press- 
ure and low-pressure cylinders, 860 milli- 
metres (33.9 inches) and 1,350 milli- 
metres (fifty-three inches) in diameter, 
respectively. This engine has a stroke of 
1,250 millimetres (forty-nine inches) and 
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built by the Maschinenfabrik Sach & 
fselbach, of Rath. On one side it is 
ctly connected to a billet mill and on 
other side a mill with rolls 700 milli- 
res (twenty-eight inches) in diame- 
The billet mill can handle 400 tons. 
Wwenty-four hours, rolling the material 
fifty millimetres (two inches) cross- 
ìon. On both sides of this mill there 
two sets of electrically driven live 
s. The set of rolls in front of the 
l is twenty-two metres (seventy feet) 
length and behind the mill twenty-four 
tres (seventy-seven feet) in length. 
e set of transfer rolls is 108 
tres (346 feet) in length. The live 
ls as well as the billet shears are oper- 
d by electric motors. The pendulum 
‘ars are also electrically driven and an 
ctric bloom transfer car is employed 
carrying the material from the bloom 
ars which are operated by hydraulic 
wer, 
The Siemens gas reheating furnace is 
ved by a Welman charging machine of 
nerican make and it is stated that one 
in can charge the furnace with 600 
ms in twelve hours. The electric 
om transport car has a capacity for 
oms Weighing 3,000 kilogrammes. The 
st modern equipped iron and steel 
ants, both in this country and in 
rope, are now using electricity exten- 
ely throughout the various buildings. 
The electric cranes at Differdingen are 
thirty-five and forty tons capacity and 
e driven by several electric motors of 
rying capacity, lifting, transverse and 
her motions required in the regular 
ork. All recently constructed plants are 
uipped with electric ladle cranes, ad- 
sting cranes, loading cranes and trans- 
r cranes, while the latest ingot charg- 
g cranes, as well as those for the re 
ating furnaces, are all electrically oper- 
ed. 
In many plants the boring machines, 
itting machines, punching presses, as 
ell as the straightening presses and cold 
ears, are driven by electric motors of 
ther direct or alternating-current types. 
‘here is little question that with the pres- 
nt electrical progress modern steel plants 
‘ill use electric power more and more. 
The power plant of the Port Talbot 
ron and Steel Company, Limited, of 
youth Wales, consists of a horizontal, 
ong-stroke, compound engine developing 
50 indicated horse-power, driving two 
50-kilowatt continuous-current dynamos 
y rope transmission. The main switch- 
yoard is provided with instruments and 
witches for controlling current for power 
ind lighting about the plant. 
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The overhead and other cables in the 
mill supply current to a twenty-five three- 
motor electric crane over casting pit, a 
twenty-five-ton three-motor electric crane 
over the rolling mill, and a ten-ton three- 
motor electric crane at the reheating fur- 
naces, while one five-ton three-motor 
electric crane was placed over the reheat- 
ing furnaces. 

The motor equipment includes one 
eighty-horse-power motor for hot saw, 
two fifty-horse-power motors for blowers, 
and twelve twenty to thirty-horse-power 
motors for live roll and pullover gear. 
There is also a twenty-horse-power motor 
for engineers’ shop, a twenty-horse-power 


motor for the dolomite mill, and a twenty- 
horse-power motor for tin-plate shears 
and stone-crushers. 
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power cylinder thirty inches, while the 
length of stroke measures forty inches. 
The engine operates at ninety revolutions 
per minute, and the steam pressure is 140 
pounds per square inch. 

The engine develops 550 indicated 
horse-power, and has a rope flywheel six- 
teen feet diameter, the number of ropes 
being fourteen, and the diameter of ropes 
one and one-half inches. The engine is 
fitted with Richardson & Rowland’s auto- 
matic trip expansion gear to both cylin- 
ders. 

The dynamo includes two six-pole, con- 
tinuous-current, compound-wound ma- 
chines, and each machine is constructed 
to give an output of 150 kilowatts. The 
current of each dynamo in amperes is 600 
and the potential is 250 volts. They 


RoLLING MILL AND REVERSIBLE ENGINE AT DIFFERDINGEN, GERMANY. 


A twenty-horse-power motor is used 
for one straightening machine and a 
three-horse-power motor for another, 
while one twenty-horse-power motor is 
employed for roll-turning lathes and two 
twenty-horse-power motors for the screw- 
down gear on rolls. 

In addition to the above a ten-horse- 
power motor drives the cold saw, 
and the scull-breaking winch is driven by 
a twelve-horse-power machine. These 
motors and generators were built by 
Ernest Scott & Mountain, Limited, of 
Newcastle-on-Tyne. The engine is of 
the horizontal long stroke, coupled com- 
pound type (non-condensing). 

The diameter of horse-power cylinder 
is nineteen inches and that of the light 


operate at 450 revolutions per minute 
and develop a total output of 300 kilo- 
watts. . 

The object in arranging the two dy- 
namos as installed is to enable the total 
capacity of the plant to be divided into 
two units, so that in the event of an ac- 
cident, one machine would be capable of 
doing the bulk of the work. The ma- 
chines are constructed so that either can 
be uncoupled in a few minutes, as the pul- 
ley shaft runs between the two centre bear- 
ings, and is made with a solid forged 
coupling at each end to attach to the two 
armature shafts. 

The dynamos are fitted with four bear- 
ings, of the self-oiling, self-aligning type, 
and with rope-driving pulley grooved to 
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receive fourteen driving ropes, each rope 
being one and one-half inches diameter. 
The dynamos are mounted on a cast-iron 
sliding bedplate, with tightening screws 
and brackets for taking up the slack of 
the ropes while the machines are running. 

An auxiliary lighting plant is pro- 
vided, although the lights in the mill can 
be run from the main generators, suitable 
provision being made for this on the 
switchboard. The auxiliary lighting 
plant consists of a Scott & Mountain 


ELECTRICAL REVIEW 


The lighting dynamo is a four-pole, 
compound-wound machine and develops 
twenty-five kilowatts. The voltage is 250 
and the current 100 amperes, while thə 
speed is 900 revolutions per minute. The 
dynamo has self-oiling bearings and slid- 
ing bedplate, with sliding bedplate with 
tightening screws and brackets for taking 
up the slack of the belt. 

The main switchboard, which is fitted 
in the power-house, is arranged to con- 
trol both the power and lighting circuits, 
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load and reverse current circuit-breaker, 
for 800 amperes, and an amperemeter to 
read to 800 amperes, as well as a volt- 
meter to read to 300 volts. 

On the power distribution panel there 
are mounted six double-pole, quick-break 
lever switches, each suitable for a current 
of 300 amperes, and six double-pole 
fuses at the back of the board. 

The lighting panel is equipped with a 
double-pole, quick-break lever switch for 
a current of 150 amperes, an automatic 
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single-cylinder, vertical engine, and a 
four-pole dynamo. The steam cylinder 
is ten inches in diameter and it has a 
length of stroke of nine inches. It oper- 
ates at 300 revolutions per minute, the 
steam pressure being 140 pounds per 
square inch and develops forty-five ef- 
fective horse-power. 

The engine is fitted with Pickering 
governor and equilibrium throttle valve, 
is complete with flywheel of suitable di- 
ameter, and drives, by means of a belt, the 
lighting dynamo. 


and is constructed so that the main gener- 
ators can be run in parallel or independ- 
ently, or the lighting can be worked from 
either the power generators or the auxil- 
iary lighting dynamo, as desired. The 
board consists of four white marble panels 
mounted in angle steel framing. 

On each of the main generator panels 
are mounted a double-pole, quick-break 
lever switch, suitable for a current of 800 
amperes, and a single-pole equalizing 
switch for running the dynamos in par- 
allel. There is also an automatic over- 


overload and reverse current circuit- 
breaker for 150 amperes, a voltmeter to 
read to 300 volts, and an amperemeter to 
read to 150 amperes. There is also the 
necessary distributing switches for the arc 
and incandescent lighting circuits. 

The main cables are provided for con- 
veying the current from the dynamo term- 
inals to the main switchboard; these are 
lead-covered, and consist of six lengths of 
cable, composed of thirty-seven wires, No. 
12 S. W. G. In addition there are the 
cables from the auxiliary dynamo to the 
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wilchboard. The whole of these cables 
re lead-covered and laid in brick cul- 
erts. ie 

From the main switchboard to the out- 
idle of the power-house the current is 
onveyed by lead-covered cables to a term- 
aal gantry, from which the overhead 
ables are run, and the installation is 
vided into six circuits. The overhead 
ables are of bare copper, run on insu- 
itors, and terminate in distributing 
witchboards placed at various parts of 
he mull. 

The whole of the cables in the mill are 
‘ad-covered, the lead-sheathing forming 
trong mechanical protection, as well as 
waking the cables perfectly water-tight; 
wy are run in earthenware pipes, or 
leated to the wall, and covered with gal- 
anized iron plates where found neces- 
wy. Separate circuits are run from the 
istributing boards to each motor and 
rane, so that there are no joints of any 
ind in the cables. The whole of the ten 
otors for the rolling mill are controlled 
‘om the two platforms, each platform 
aving its own distributing board. 

The casting pit crane of twenty-five 
ms capacity is of Scott & Mountain’s 
iree-motor type. Its span is forty-six 
et six inches, and its lifting speed, full 
ad, is six feet per minute. 

The lifting speed at half load is twelve 
et per minute, and the lifting speed at 
tht load is thirty feet. This crane has 
cross transverse speed at full load of 
yty feet, and at light load 100 feet. Tts 
ngitudinal travel speed at full load is 
0 feet, and at light load it is 180 feet. 
he erane is fitted with three motors, one 
r cach motion. The lifting motor is of 
rhteen horse-power, working up to 
enty-seven horse-power at 500 revolu- 
ms per minute; and the transverse 
otor develops eight horse-power, working 
» to twelve horse-power at 500 revolu- 
ms per minute; while the traveling 
otor is of twelve horse-power capacity. 
e main girders of the crane are of the 
h-belly type, the crabs are made with 
l sides with adjustable bearings, and 
e electric motors (which are of the to- 
ly enclosed type) are mounted two on 
e crab and one on the main girders. 
ie starting, stopping and reversing mo- 
ms of the crane are worked by liquid 
ntrollers. 

The rolling-mill crane of twenty-five 
ns capacity is an exact counterpart of 
e casting pit crane, all parts being inter- 
angeable; the span in this case, how- 
er, is about forty feet. The speeds of 
ft, transverse and travel and the power 

the motors are exactly the same as 
entioned above. 
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Of the two cranes over the reheating 
furnaces or soaking-pits, one crane has a 
lifting capacity of ten tons and the other 
five tons. The lifting speed of the cranes 
at full load is ten fect per minute, and 
at half load fifteen feet per minute, while 
at light lead it is twenty feet. The cross 
transverse speed at full load is fifty feet, 
and at light load 100 feet. These cranes 
have a longitudinal travel speed at full 
load of 150 feet, and at light load it is 
250 feet. 

The lifting motor has a capacity of 
cight ‘horse-power working up to twelve 
horse-power at 500: revolutions per min- 
ute, while the cross transverse motor is of 
five horse-power up to seven and one-half 
at 500 revolutions per minute, and the 
longitudinal travel motor eight horse- 
power up to twelve horse-power at 500 
revolutions per minute. The lifting 
speed of the five-ton crane at full 
Joad is eight feet per minute, and at half 
load twelve feet, while at Hight load it is 
eighteen feet. The cross transverse speed 
at full load is seventy-five feet, and at 
light load 150 feet, while the longitudinal 
travel speed at full load is 150 feet, and 
at hight load 250 to 300 feet. 

This crane is fitted with three enclosed 
type motors. The lifting motor has a ca- 
pacity of four horse-power to work up to 
six horse-power at 500 revolutions per 
minute, and the cross transverse motor 
four horse-power up to six horse-power 
at 500 revolutions per minute, while the 
longitudinal travel motor has a capacity 
of four horse-power working up to six 
horse-power at 500 revolutions per min- 
ute. 

The hot saw is driven by a Scott & 
Mountain six-pole motor. It has an ef- 
fective power at normal working of 100 
horse-power, and the maximum output is 
120 horse-power, while the speed is 470 
revolutions per minute. The motor is 
fitted with extended bedplate, the pulley 
shaft being supported by the two outer 
hearings, enabling the armature to be re- 
moved, if required, without disturbing 
the driving-belt. The armature is 
coupled to the pulley shaft by solid forged 
coupling and turned bolts. 

The two Thwaites blowers for supply- 
ing air to the three cupolas are driven by 
two continuous-current — shunt-wound 
motors. The effective power of each 
motor is fifty-two horse-power, and its 
speed is 700 revolutions per minute. One 
motor is capable of driving the two blow- 
ers, so that practically one of the motors 
is a standby in case of an accident. 

The engineers’ shop and the roll-turn- 
ing lathes are driven by two twenty-horse- 


power motors. ‘The motors run at a 
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speed of 880 revolutions per minute, and 
are each fitted with automatic starting 
switch and sliding bedplate. 

The shears, which were made by 
Messrs. Craig & Donald, are driven by a 
twenty-horse-power motor running at a 
speed of 800 revolutions per minute; this 
motor is mounted on the shears and 
drives by means of a machine-cut steel 
pinion and cast-iron, machine-cut spur- 
wheel, direct on to the main shaft. The 
whole is self-contained, and the motor is 
stopped and started by means of a liquid 
starting switch with screw and hand- 
wheel. The design of motor adopted on 
the shears is the same as is used for the 
roll lathes and engineers’ shop, and is of 
the totally enclosed type. 

The straightening machine, which was 
made by Messrs. Craig & Donald, is 
driven by a twenty-horse-power motor 
running at 650 revolutions per minute, 


‘and also by a three-horse-power motor 


running at 1,000 revolutions per minute; 
these motors driving the machine direct 
through machine-cut gear. 

The dolomite mill, which is of the pan 
type, together with the friction hoist for 
elevating the ground dolomite to the fur- 
nace floor, is driven by an electric motor 
of twenty effective horse-power running 
at 800 revolutions per minute. 

The cold saw is driven by an electric 
motor of ten effective horse-power run- 
ning at a speed of 1,000 revolutions per 
minute. 

For operating the live roller gear seven 
motors of twenty to thirty horse-power, 
at 500 revolutions per minute, are used, 
and five motors of the same power are 
also used for working the pullover gear, 
saw roller rack, and hot bank pullover 
vear—t. e., a total of twelve motors in 
all. These motors are all of the enclosed, 
series-wound type, and each motor has a 
reduction gear, so that the speed of the 
motor is reduced from 500 revolutions per 
minute on the motor shaft to fifty-five 
revolutions per minute on the line shaft 
of the various machines. 

The motor shaft is fitted with a half 
coupling, which drives on to a pinion 
shaft running in two self-oiling bearings. 
On this shaft a forged steel machine-cut 
pinion is keyed, driving into a machine- 
cut, cast-iron spur-wheel on the second 
motion shaft, which also runs in two bear- 
ings. On this shaft a forged steel ma- 
chine-cut pinion is fitted, driving into an 
idle-wheel, gun-metal bushel, which again 
drives into a forged steel machine-cut 
pinion on the line shaft. This gearing 
is arranged throughout for continuous lu- 
brication, and suitable wrought-iron 
covers are fitted, the machines themselves 
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being placed underneath the mill floor 
plates. 

The twelve motors are controlled from 
platforms in the mill in convenient 
positions. The controllers enable the 
motors to be stopped, started, reversed, 
and run at any desired speed; all metallic 


contacts are avoided, and consequent 
burning. 
Two twenty-horse-pawer, series- 


wound, totally enclosed motors are used 
for screwing down the rolls. These 
motors run at a speed of about 1,000 
revolutions per minute, and drive through 
machine-cut spur gearing on to a shaft 
across the two housings, the motors being 
mounted on the top of the housings. The 
horizontal shaft raises and lowers the 
screw by means of worms and worm- 
wheels. 

The motor on this machine is of the 
enclosed type of twelve horse-power ca- 
pacity, and drives the small drum through 
machine-cut spur gearing. The whole 
drum and motor are mounted upon a 
combination cast-iron frame fitted with 
brake and clutch. The gear is very com- 
pact, and will lift five tons direct from 
the barrel at a speed of ten feet per 
minute. 

The offices and engine rooms are 
lighted by 106 sixteen-candle-power in- 
candescent lamps. 


ELECTRICAL NOTES FROM 
GREAT BRITAIN. 
(By Our Special Correspondent.) 

The enquiry by the joint committee 
of the two houses of Parliament 
into the question of municipal trading 
has been a very unsatisfactory af- 
fair. To begin with, the appointment 
of the committee did not take place until 
somewhere about Whitsuntide, and in 
order to make a report before Parliament 
rose for the session, it had to curtail the 
evidence put before it to one item of this 
very complex question, viz., the methods 
of making up and auditing municipal ac- 
counts. This undoubtedly has an impor- 
tance of its own, but there are numerous 
other questions involving a far wider 
Sphere of influence upon municipal trad- 
ing, such as the repayment of loans and 
a host of others which many of the mu- 
nicipalities were expecting to give evi- 
dece upon which have been left in the 
same state as they have been for many 
years past. Thus no general law is pro- 
vided, and it is left to individual par- 
liamentary committees to decide what 
shall be in different cases. These com- 
mittees being of such a temporary nature 
as they are, often give directly opposite 
opinions upon precisely.the same matters 
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in different years, and thus no continuity 
of purpose or standardization of princi- 
ple is possible. Another matter upon 
which some definite expression of opinion 
is required, is as to the period of loans 
to municipalities, which at present vary 
considerably, and no one seems satisfied 
with. It is left to the Local Government 
Board to fix the period, but the basis upon 
which they are granted no one seems to 
know. An exhaustive enquiry into the 
problem bound up with the words mu- 
nicipal trading would take a considerable 
time, but the present piecemeal method of 
dealing with the matter will never lead 
to any result whatever. 


The parliamentary session just closed 
has not been remarkable either for the 
quality or quantity of its electrical legis- 
lation. It started off by causing the pro- 
moters-of all the tube railway bills in 
London to abandon their propositions, as 
the government appointed the Royal Com- 
mission on London traffic after the ses- 
sion began, and made it clearly under- 
stood that no such bills as tube bills would 
be passed until the commission reported, 
which will not be in the immediate future. 
Probably the main feature has been the 
comparative success of the gas companies 
in securing in a number of electric lighting 
and tramway bills a provision that if after 
the end of a certain period the revenue 
did not balance the expenditure upon the 
undertaking, the charges were to be in- 
creased to allow of this. This period was 
fixed in a few cases at one year and in 
others at three years. If this year’s pro- 
ceedings are acted upon as a precedent, 
it will deter a large number of local au- 
thorities going into the electric supply 
business; as it is admittedly almost im- 
possible to make a municipal undertaking 
of this character profitable during the first 
few years. The gas companies argued 
that they were ratepayers in the district, 
and that they ought not be made to help 
meet any deficiency upon an undertaking 
which was a competitor with itself. Be- 
yond this, nothing of exceptional impor- 
tance has happened. A system of trolley 
omnibuses was sanctioned to a company 
which purposes to construct tramways in 
Gloucestershire, but which wishes to make 
use of the cheaper mode for some thinly 
populated districts until they are more 
developed. A little excitement was also 
occasioned when a House of Lords com- 
mittee—which was afterward backed up 
by a House of Commons committee—re- 
fused to exclude certain large towns al- 
ready owning electricity works from the 
areas of two new large power distribution 
companies, thus placing the corporations, 
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for the first time, under competition. Cer- 
tain conditions are attached to this com- 
petition, and in my opinion the ratepay- 
ers will benefit, as the fear of such a com- 
petition will keep the municipal under- 
takings to the highest possible pitch of 
perfection. 


The Institution of Electrical Engineers 
has made an important step toward se- 
curing a home for its meetings. At pres- 
ent all its meetings are held in the build- 
ing of the Institution of Civil Engineers, 
and are likely to be so for some time. But 
the Institution has bought some property 
in Westminster, London, which is re- 
garded as a very valuable site for a build- 
ing, and the rents from this property are 
said to bring in as much, and possibly 
more, than the investments which have 
been realized for the purpose of the pur- 
chase. The Institution has a building 
fund of over $50,000, but this has not 
heen called upon at present, and some 
$80,000 worth of ordinary investments 
has been made use of. 


The scheme of higher technical educa- 
tion put forward by Lord Rosebery on be- 
half of some South African financiers as 
a means of more effectually dealing with 
German and other foreign competition has 
met with the approval of the London 
County Council, as the technical educa- 
tion authority for London. The idea is 
to found a college where higher research 
may be carried out by those without the 
means to pay for it, and for this purpose 
a large sum of money has been offered, 
It is estimated 
that the college will cost $100,000 per 
year for upkeep, and the London County 
Council is willing to contribute to this 
sum and to have two representatives on 
the board of control. Nothing further has 
yet been done in the matter. 


It is stated that the Treasurer of the 
Australian Commonwealth has been noti- 
fied to the effect that the partners in the 
Pacific cable will, in all probability, have 
to face a loss of over $1,000,000 by March, 
1904. The loss during 1902 to 1903 was 
$600,000. The actual expenditure on the 
cable to March 31, 1903, was over $450,- 
000; the share due from the contributing 
colonies being $625,500. A. W. 

London, August 15. 

——-— > 

Pure metallic zine will last indefinitely 
in the atmosphere. Soon after exposure 
it becomes coated with a film of zine 
oxide, which protects it from further oxi- 
dation. Its use has been suggested in 
the construction of monuments and other 
structures, for which purpose it would be 
more enduring than marble. 
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THE DIESEL ENGINE.' 


BY H. ADE CLARK. 


The author first discussed the theory 
of the Diesel engine and showed how the 
theoretical indicator card had been modi- 
fied to comply with practical require- 
ments (plate 1). 

The actual Diesel engine has the fol- 
lowing cycle of operations: 

First stroke takes in air alone at 
atmospheric pressure and temperature. 

Second stroke compresses this air to a 
high pressure (95 atmospheres = 500 
pounds per square inch) and to a tem- 
perature of about 1,000 degrees Fahren- 
heit. This compression is neither isother- 
mal nor adiabatic, since the operations 
are conducted in a water-jacketed conduct- 
ing cylinder. 

Third stroke is the working stroke, dur- 
ing the first part of which the combus- 
tion of the fuel is carried on at constant 
pressure for a period which is determined 
by the amount of oil to be sprayed in, 
which quantity is controlled by the gov- 
crnor. The second part of this stroke is 
approximately an adiabatic expansion. 

Fourth stroke exhausts the gases. 


EIGHTY-BRAKE-HORSE-POWER ENGINE. 


This size of engine is made by the 
Vereinigte Machinerffabrik, Augsburg, 
and Carels Frères, Ghent. On plate 2 
is illustrated a longitudinal section and a 
transverse section of the engine, with 
‘tandard arrangements of piping for 
vetroleum, lubricating oil, cooling water, 
ur-blast, starting air and exhaust, in 
act all the engine connections, except the 
vater-cooling tanks when such are used. 

Description—The engine is of the verti- 
al type, with a strong cast-iron A frame, 
he upper part of which forms the outer 
vall of the water-jacket; into this upper 
art is fitted a cylinder of special close- 
‘rained cast-iron. The cylinder cover is 
leep and hollow, being thoroughly water- 
acketed ; in the transverse section will be 
een two valves, the central one is the 
il-sprayer, the other is the starting-valve, 
vhich may be made to act as the suction- 
alve for the air-pump. In the_longi- 
udinal section three valves are seen in the 
overs; in the centre is the oil-sprayer, on 
he right is the air-inlet, and on the left is 
he exhaust-valve. The oil-spraying valve 
pens upward or outward, and the others 
pen downward or inward; all three are 
pring closed, the air and exhaust-valves 
eing kept closed by pressure inside the 
ylinder. All valves are open by the ac- 
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tion of the bent rocking-levers seen upon 
the right in the transverse section; the 
movements of the levers are determined 
by the cams placed upon the horizontal 
cam-shaft. The cam-shaft is driven at 
half the speed of the crank-shaft by 
means of the bevel gearing and the verti- 


cal shaft seen on the right in the longi- 


tudinal section. 

The governor is of the loaded centrif- 
ugal type, and is placed at the top of the 
vertical shaft; its action is explained in 
connection with the oil-pump. 

The piston is of the usual open trunk 
type, directly connected to a connecting- 
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Fig. 1.—Theoretical Cycle for Diesel Engine, drawn for 
the Cylinder of 80-B.H.P. Engine. 


a-b Isothermal Compression. 
be Adiabatic Compression. 
c-d Isothermal Combustion. 
d-e-a Adiabatic Expansion. 


Fig. 2.—Comparison of the Indicator Card d-e-h-a-c with 
the modified cycle. 


d-h-f Adiabatic Compression. 

f-fl-a Isothermal Combustion. 

a-b Adiabatic Expansion (broken line.) 
rod of the marine type. There are seven 
piston-rings of the Ramsbottom type, 
six near the top and one much lower, in 
order that it may pass the lubricating 
channels. 

The crank-shaft is solid, and has three 
bearings fitted with ring lubricators. The 
flywheel is built in halves, and on the 
inner edge of the rim is a toothed ring 
into which work two ratchet-pawls, act- 
uated by a rocking-lever; this device is 
for bringing the engine into the starting 
position, that is, with the crank just be- 
yond its top dead-centre. 

On the left of the longitudinal section, 
Fig. 3, plate 2, is the petroleum pump. 
This pump is connected by a pipe to the 
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petroleum-filtering tanks, and by a pipe 
of small bore to the oil-spraying valve. 
The plunger of this pump is driven by a 
crank-pin placed in a disc at the end of 
the cam-shaft, and also has a constant 
stroke. 

On the right of the transverse section, 
Fig. 4, is the air-pump; its cylinder is 
thoroughly water-jacketed, and the 
plunger is driven by connecting-rod, 
rocking-levers and connecting links from 
the small end of the connecting-rod. This 
pump takes its air from the engine cylin- 
der just before the end of the compression 
stroke, still further compresses this air, 
and delivers it to the air-blast reservoir. 
In the earlier designs the pump took its 
air direct from the atmosphere, and was 
then much more bulky and less efficient. 

The air-blast reservoir is the smaller 
one on the right of the cross-section, and 
is connected to the oil-spraying valve for 
injecting the petroleum into the cylinder 
against the high pressure of thirty-five 
atmospheres already existing there; for 
this purpose the pump maintains a steady 
pressure in the reservoir of five to fifteen 
atmospheres higher, that is from forty to 
fifty-five atmospheres. It is also con- 
nected by an overflow valve to the ait- 
starting reservoir, this valve allowing air 
to pass from the blast to the reservoir 
when the pressure in the former exceeds 
a predetermined value. There may be a 
similar overflow valve connecting the en- 
gine cylinder to the starting reservoir, in 
order that the maximum = compression 
pressure may be controlled. 

The cylinder lubrication is forced by 
means of the pumps seen on the left of the 
engine in the longitudinal section, the 
lubricant entering at five or six points in 
a horizontal plane, below which one pis- 
ton-ring passes. The crank is lubricated 
by the ring and oil ways seen in the longi- 
tudinal section. The lubricant is forced 
to the small end of the rod inside the pis- 
ton. | 

The water-jacket is very complete, as 
the sections show, entirely enveloping the 
engine cylinder walls and end, and also 
the air-pump. The water enters at the 
bottom of the engine jacket, and passes 
upward through this jacket and the air- 
pump jacket, from the top to the cylin- 
der cover, the outlet being close to the 
exhaust pipe. 

The oil-spraying or pulverizing valve is 
illustrated in Fig. 3, plate 2. The 
horizontal section shows the petro- 
leum and air-blast passages to the central 
valve, and the vertical section shows the 
body of cast iron, with the petroleum pas- 
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tral needle valve with its guiding sheath 
and at the base the pulverizing device, 
consisting of a set of four metal rings of 
special form perforated by small holes 
and separated by four metal bands; the 
terminating nose piece has narrow chan- 
nels cut in it, through which the pulver- 
ized oil passes to the expanding orifice, 
and is sprayed into the cylinder when the 
needle valve is raised. It will be seen that 
the petroleum pump delivers petroleum ts 
the nozzle by the narrow passage, and that 
the nozzle is in direct communication with 
the air-blast reservoir, the pressure in 
which is kept steadily about 150 pounds 


Fig. 3. 
ongiludinal Section. 
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PLATE 2.—LONGITUDINAL AND TRANSVERSE SECTION, 


nigher than the maximum pressure of 
corepression. ‘This device works well. 

The petroleum pump is shown in Fiz. 
3, plate 2. The plunger has a constant 
stroke, being driven from the end of the 
valve cam-shaft. Passing through the 
head of the plunger is a lever working 
upon an eccentric fulcrum; to this lever 
is attached the valve-rod which opens the 
inlet valve against the action of a spring. 
The fulcrum of the rocking-lever is eccen- 
tric to the shaft upon which it is placed, 
and this shaft is caused to rotate by the 
action of the governor, thus altering the 
stroke of the valve-rod and through it the 
opening of the inlet valve, thus control- 
ling the amount of oil passing to the pump 
chamber to be forced past the outlet valve 
to the injecting valve. 

There is a controlling device shown, by 
which the inlet valve can be held open, 
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thus allowing the plunger to pump back 
the oil to the pump reservoir tank instead 
of passing it on to the engine by way of 
the outlet valve. The tappet of this de- 
vice encircles the valve-rod foot tappet. 
Starting and Running of the Engine— 
The engine is started by compressed air, 
which is stored in the starting reservoir 
under a pressure of about fifty-five atmos- 
pheres or 800 pounds per square inch, by 
the air-pump during the previous run of 
the engine, or, in the case of a new engine, 
the makers send out these reservoirs 
ready charged; there is little or no dan- 
ger of these vessels losing a charge. An 


80-B.H.P. 
Diesel Engine. 
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engine of this type at the Sewerage Farm 
at Harrogate was started by air stored et 
Augsburg eight weeks previously, and in 
the case of an engine sent to India the 
vessels were charged four months before 
the engine was started from them. 

On Fig. 5 three pairs of curves are 
shown, one pair for each of the engines 
tested by the author, the lower curves 
(straight lines) show the oil-consumption 
of these engines as the load varied. These 
curves of total consumption show well the 
action of the governor in cutting down 
the oil-supply to the requirements of the 
engine, a result not so nearly approached 
by other types of oil engine; the curves 
show that the oil-supply is directly pro- 
portional to the horse-power, except at 
very low loads, that is, loads below twenty- 
five per cent of the normal. In the thirty- 
five-horse-power engine the total oil-con- 
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sumption is fairly well given by the 
equation : 
Total oil in pounds per hour = 4 + 


0.357 x brake-horse-power for powers 
over ten brake-horse-power. 


In the eighty-brake-horse-power engine 
the equation is : ; 
Total oil in pounds per hour = 7.5 + 
0.336 X brake-horse-power. 
In the case of the 160-brake-horse- 
power engine the equation becomes : 


Total oil per hour = 10 + 0.345 x brake- 


horse-power, for brake-horse-powers larger 
than fifty when both UDE: are at 
work. 

The upper three curves show the oil- 
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DIESEL ENGINE. 


consumption per brake-horse-power-hour ; 
it will be observed that those curves de- 
scend to nearly the same value at top 
loads, and that the rate of increase of 
consumption is not high, even down to 
half load; both facts which point to the 
economy of this engine when distributed 
in small units, making it unnecessary to 
concentrate the power in large units and 
then use expensive transmission to the 
points where the power is required. 

The performance of the 160-brake- 
horse-power engine under variation of 
load was as follows: 

Load on the dynamo 700 amperes at 
115 volts, that is, 108 horse-power, tach- 
ometer reading eighty-nine. 

The whole load thrown off at once, the 
tachometer ran up to 96.2 and settled 
back to 88.7 in about a minute. 

The engine running light, tachometer 


nety-one, a load of 700 amperes at 115 
lts was put on at once, when the lowest 
ading of the tachometer was 87.8 and 
e engine settled back to ninety in about 
1 f-a-minute. 

IE FOLLOWING TABLE GIVES THE RE- 
SULTS OF A TEST ON AN EIGHTY-BRAKE- 
HORSE-POWER DIESEL ENGINE MADE 
BY THE AUTHOR. 

Tests of single-cylinder Diesel engine 

Carels Fréres, Ghent, on February 7, 

03. 

This trial was run in response to the 

quest of A. J. Lawson, engineer to the 


600 


Diesel Engine 


300 


2 Cu. feet 3 
Volumes 
G. 6. — COMPARISON OF THE PRESSURES, 
POWERS, AND CLEARANCES OF STEAM, GAS 
AND OIL ENGINES. 


e indicator cards are drawn to the same scale and 
for the same total volume of cylinder. 
I.H.P. at 160 revolutions per minute. 
Diesel Engine = 105. Gas Engine = 66. 
Steam Engine 24 x 4 = 96. 
(Reduced d smaller than original diagram.) 


itish Electric Traction Company, H. 
Anderson, London, and the author, 
ien on a visit of inspection to Messrs. 
rels Frères’ works at Ghent. Prepara- 
ns for running this trial not having 
en made, it is not so complete as the 
NETS. 
The transmission to the dynamo con- 
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ances of the three types of engine, namely, 
the compound condensing engine using 
high-pressure steam with jacketed cylin- 
ders, the scavenging type of gas engine 


Total Oil per hour 
& 8 
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3.5 pounds per brake-horse-power for the 
lowest and highest powers; assuming an 
evaporation of eight pounds of water per 
pound of fuel. 


Oil Fuel per B.H.P.-hour. 


Brake Horse Power 
Fie. 5.—0OIL FUEL FOR DIESEL ENGINE. 


using gas of 600 British thermal unit 
per cubic foot, and the Diesel engine using 
crude petroleum. The indicator cards 
there shown are drawn to the same scales 
and for the same total volume of cylin- 
der. 

In the following table a comparative 
and fairly accurate statement of costs is 
drawn up for three sizes of engine, namely, 
35, 80 and 160 brake-horse-power. The 
estimate includes interest on plants and 


buildings, maintenance depreciation, fuel: 


and water. 

The gas engine taken for comparison is 
the Crossley using a Dowson gas-producer. 
The steam engine compared with is the 
high-speed compound condensing engine. 

The fuels are: For the Diesel, crude 
petroleum at 45s. per ton. For the gas- 
producer, anthracite cobbles at 24s. per 
ton. For the steam engine, coal at 12s. 
6d. per ton. In all cases delivered. 

The oil-consumption for the Diesel has 
been taken, in each case, as the mean be- 
tween the full and half-power rates of 
consumption. 


Summary of Results. 
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ted of a belt to a line shaft and a belt 
ym the shaft to the dynamo; there was 
30 belted to the shaft a motor which 
is running light. 

In Fig. 6 is shown a comparison 


the pressures, powers and clear- 


The fuel-consumption in the case of the 
gas-producer has been taken at 1.5 to 1.25 
pounds per brake-horse-power-hour plus 
an allowance for stand-by losses. 

The fuel-consumption for the steam 


engine has been taken at four pounds and 


The final result is as follows: 


Total Cost Per Brake-Horse-Power-Hour. 


Diesel.| Gas. 


—_——— 


Steam 

Engines. Penny.| Penny.| Penny. 
ES A Es ETO 0.59 | 0.69 | 0.89 
PAD SEAS Peek" cle NanS ia dmehicc acer. 0.39 0.52 0.63 
10 Be a A ES ped 0.82 | 0:40 | 049 


A result which is much in favor of the 


Diesel engine. 


Announcement by the American 
Electrochemical Society. 

The American Electrochemical Society 
announces that arrangements have been 
practically completed for supplying free 
to all members of the society the trans- 
actions of the London Faraday Society, 
the recently formed British electro- 
chemical society. This will be accom- 
plished by supplying the transactions of 
the American Electrochemical Society 
free to the members of the Faraday So- 
ciety. There will be no increase in the 
dues of the former society on account 
of this arrangement. 


Science Abstracts. 

The council of the British Institution 
of Electrical Engineers has, with the ap- 
proval of the Physical Society, under- 
taken the publication of Science Abstracts 
as an institution publication. Mr. Louis 
H. Walters has been appointed editorial 
assistant to the secretary and will take 
up his duties in the autumn. Science Ab- 
stracts is a monthly publication which 
gives abstracts of all scientific and tech- 
nical papers of importance appearing in 
the scientific technical press. It is pub- 
lished in two sections, one devoted to 
physical science and the other to applied 


science, or engineering. 
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THE ELECTRICAL DRIVING OF WIND- 
ING GEARS.! 


BY F. HIRD. 


The application of electricity to the 
driving of winding gears forms one of the 
most recent and important developments 
in electrical mining work. The improve- 
ments, which have made electrical wind- 
ing a serious' rival to steam, are of quite 
recent date; nevertheless, many electric- 
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al winding gears have already been in- 
stalled, and have been in satisfactory 
operation for several years. The earliest 
applications of electricity have, however, 
been confined to cases where fuel was 
costly and water power was available 
within a reasonable distance. The ad- 
vantages of electricity as a means of ef- 
ficiently transmitting power were suf- 
ficient in such cases to determine its 
adoption for driving the winding gears 
as well as the pumps and other 
machinery. 

It will readily be understood that the 
chief problem for the electrician lies in 
finding the most suitable method of con- 
trol. The motor itself is a well-tried 
machine, and presents no difficulty, but 
the controlling apparatus must be de- 
signed to meet the arduous conditions of 
frequent starting and stopping, must 
provide the greatest accuracy of control, 
and must permit of steady running at 
slow speeds for the purpose of repairs, 
inspection, etc., in the shaft. The usual 
method of starting an electric motor, by 
inserting a variable resistance in the cir- 
cuit of its armature or rotor and grad- 


-ually cutting it out as the speed rises, is 


objectionable in cases where the starts 
are numerous, on account of the heavy 
loss of energy in the resistance when 
starting. Messrs. Siemens & Halske, of 
Berlin, were, the writer believes, the 
first to devise an electric winding 
system which efficiently equalizes the 


1 Abstract of a paper read before the Institution of 
Mining Engineers, London. 
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ELECTRICAL REVIEW 


power demanded by means of power 
storage. A winding engine built 
by the Bergwerksverein Friedrichs-Wil- 
helmshiitte at Miilheim-on-the-Ruhr, and 
electrically equipped by Messrs. Siemens 
& Halske, of Berlin, on this system was 
shown at the Diisseldorf Exhibition of 
1902. In this plant two motors are used 
which are directly coupled to the winding 
drum without use of intermediate gear- 
ing. A battery of electric accumulators 
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furnishes the means of storing power 
during intervals of no load or of light 
load, and of assisting the generating sta- 
tion during the times of heaviest demand. 
During retardation at the end of a trip, 
the kinetic energy of the moving parts is 
paid back into the accumulators instead 
of being wasted in the brakes. The bat- 
tery fulfils yet another function, namely, 
that of furnishing a series of voltages for 


317 


on, should be effected safely and reliably 
without any thought or discretion on the 
part of the attendant. All this has been 
effected by means of a pneumatic system 
of control, and the compressed air is also 
utilized for operating the emergency 
brakes. The safety appliances are most 
complete and carefully thought out, and 
whatever complexity there may be in the 
switching arrangements is entirely dealt 
with by the mechanism, and leaves the 
actual handling unaffected. All the nec- 
essary operations are affected in the cor- 
rect order bv the motion of a single 
handle. 

Mr. Ilgner, chief engineer of the Don- 
nersmarkhiitte, should be credited with 
the suggestion of providing for the neces- 
sary storage of energy by a suitable high- 
speed flywheel. The combination of this 
flywheel with a motor-generator, which 
furnishes the means of control, consti- 
tutes the essential feature of the Siemens- 
Ilgner system. The control is provided 
by a motor-generator which consists of 
the following parts: 1. A motor capable 
of furnishing the average power required 
by the winding gear. This motor may be 
a three-phase induction motor or a con- 
linuous-current motor according to cir- 
cumstances. 2. A continuous-current 
generator, whose function is to provide 
the current for the winding-gear motor. 
This machine is arranged so that the ex- 
citation of its field is variable through 
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effecting the speed control. It is divided 
into four groups, and the two motors ar? 
capable of being connected in series or 
parallel. The various electrical group- 
ings thus rendered possible give a very 
satisfactory and efficient specd control. 
A rheostat is only used to smooth out the 
steps between successive groupings. The 
various electrical connections, which have 
to be made during each journcy, necessi- 
tate the moving of heavy switching gear, 
and it is necessary that the correct con- 
nections for starting, stopping, paying 
back energy to the accumulators, and so 
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wide limits, in fact, from its full maxi- 
mum through zero to its maximum value 
in the opposite direction. By this means, 
the voltage or pressure of supply to the 
motor can be varied through the same 
range. 3. A small continuous-current 
machine, whose function is to provide the 
exciting current for the generator just 
mentioned, and also for the winding-gear 
motor. This special exciter is necessary, 
in order to ensure stability of the field 
and, therefore, of the pressure, which 
could not be attained through such a wide 
range, if the generator were allowed to 
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nish ifs own exciting current. And 
1) a heavy steel flywheel, specially de- 
gned for ligh circumferential speeds, 
» as to store a large amount of energy 
1 proportion to its weight. The cur- 
nt from the generator is taken straight 
y the armature of the motor, which 
rives the winding drum, without pass- 
ig through any switches, fuses or con- 
olling gear, for it is one of the special 
dvantages of this system that no manipu- 
ition of the heavy main current is re- 
uired, the whole of the control being 
tected by light switching gear dealing 
nly with the small currents used for 
xciting the field magnets. The motor 
or actually driving the winding drum is 
f the continuous-current type. The 
rums may be driven through gearing, 
ut for powers over 100 horse-power it 
; considered better practice to couple 
he motor directly to the drum without 
ny intermediate gearing. The slow 
nerd thus necessitated makes the motor 
pmewhat larger and more expensive in 
he first place, but the disadvantages of 
car for heavy powers, together with the 
oise and the wear and tear, which are 
nseparable from its use, more than set 
ff the extra cost. The necessary con- 
rol is effected bv the motion of a single 
wer which is arranged to work in either 
f two slots provided in the supporting 
rame, one for each direction of motion. 
Vhen the lever is drawn back to its 
xtreme position, and there is, therefore, 
o current on, it can be passed from 
ne slot to the other. The effect of 
rigs motion is to throw over a reversing 
witch, which controls the direction of 
he current in the field circuit of the gen- 
rator. This determines the direction of 
he main current furnished to the wind- 
ng motor, and, consequently, the direc- 
ion of its rotation. ‘The motion of the 
ver jn either of the slots has the same 
(fect; it gradually cuts out the resist- 
nee which is connected in the field cir- 
uit of the generator, which thus acquires 
stronger field and, therefore, providos 
preportionally greater electrical press- 
re to the winding motor. The excitation 
f the field of the motor, however, is kept 
onstant and, since its speed is propor- 
ional to the pressure of its supply, the 
orward motion of the lever determines a 
corresponding increase in the speed of 
he winding motor. For each position 
if ihe controlling lever there is a definite 
peed of the winding motor; and this is 
uite stable and independent of the load 
ind can have any desired value from noth- 
ing up to the maximum rate of speed. 
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Too rapid motion of the controlling 
lever is prevented by means of an adjust- 
able oil dash-pot. A depth indicator is 
provided which consists of two vertical 
screws suitably geared to the drum, each 
having a traveling nut, representing one 
of the winding cages. These nuts are 
provided with curved steel fingers, which 
come into operation near the end of their 
travel and push back the control lever 0 
a position which allows only of a greatly 
reduced speed. The attendant can then 
no longer increase the speed, but, as the 
lever is free to go further back, he has 
complete control as regards further slow- 
ing down or stopping. Should he, how- 
ever, through any accident or negligenc>, 
miss stopping at the right moment, a 
second finger on the nut pushes the con- 
trol lever into the off position and applies 
the emergency brakes. There are usually 
two sets of brakes provided, the workinz 
brakes and the emergency brakes. The 
former are applied by the action of a 
piston working in a cylinder to which 
compressed air can be admitted. The 
valve for admitting the compressed air is 
operated by a handle, placed conveniently 
near the controlling lever, and connected 
with it in such a manner that when it 
occupies the off position the brakes are 
applied, and they are released when it is 
moved to the starting position. It should 
be noted that normally the brakes are 
only used to hold the load, and that there 
is no absorption of power, any excess of 
energy in the moving system at the end 
of the journey being taken up electrically. 
Thus, when the winding cages are travel- 
ing at full speed, if the control handle be 
moved back nearly to the off position, 


the pressure of the generator is reduced. 


below that which the winding motor 
can produce, the latter, therefore, works 


as a generator, pays back energy 
into the: motor-generator, accelerates 
its speed and thus stores energy 


in its flywheel; and = meanwhile it 
draws its generating power from the 
energy of the moving system and thus 
produces the necessary braking effect. 
After a little practice, the right moment 
for drawing back the control lever is as- 
certained and the winding cage is brought 
to rest at the right place without using 
the compressed air brake until the last 
moment. The emergency brakes are en- 
tirely distinct from the working brakes 
and are applied by means of a counter- 
balance weight, which is normally sup- 
ported by the pressure of the compressed 
air on a piston, and by this means the 
brakes are held off the drums during 
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working. The brakes are, therefore, ap- 
plied if through any accident the air- 
pressure fails; they are also applied by 
a special trigger on the depth indicator 
should the cage overrun the bank as 
mentioned already, and they can also, in 
the case of ‘emergency, be applied by 
hand. In any case, the fall of the weight 
is arranged to open a special emergency 
switch which entirely disconnects the 
winding motor. It will be seen that very 
ample provision has been made for 
security and to guard against misuse or 
negligence. 

The writer will now consider, in a little 
more detail, the exact action of the fly- 
wheel on the motor-generator, as this 
forms an important feature of the system, 
In Figs. 1 and 2 the thick black lines 
represent the horse-power momentarily 
required on the drum or pulley. Fig. 1 
represents the case of an unbalanced rope, 
and the fluctuations of horse-power are 
naturally much greater than in Fig. 2, 
where there is an endless rope passing 
cver pulleys at the top and bottom of 
the shaft; the average horse-power, how- 
ever, is the same in both cases. If we 
succeed, therefore, in completely equal- 
izing the demand for power by means of 
flywheel storage, the demand for power 
will be the same in both cases; we shall, 
however, require a larger flywheel in the 
first than in the second case. Taking the 
first case, we find from consideration of 
the curve that the amount of stored 
energy available must be 9,000 horse- 
power-scconds, or 4,950,000 foot-pounds. 
To store so large an amount, the flywheel 
inust be made entirely of steel, and run 
at a peripheral speed of about 16,000 
feet per minute. Under these conditions, 
a fourteen-ton flywheel would give out 
9,000 horse-power-seconds with a reduc- 
tion of specd of about ten per cent. In 
practice, the flywheel would be made of 
a weight of about twenty tons, so as to 
allow for the inevitable loss of energy in 
the double conversion. The total amount 
of energy stored is, of course, much 
greater than the amount mentioned 
above, but it is only available by admit- 
ting of a greater reduction of speed than 
is advisable in normal working. Should, 
however, any accident occur, which in- 
volves the entire cutting off of the 
electric supply, the energy ‘stored in 
the flywheel would all be available, 
allowing only for electrical losses. The 
net stored encrgy in such a flywheel is 
about 380 million foot-pounds, of which 
at least seventy-five per cent is available 
for effective work on the net useful load. 
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The useful work to be done in one lift is 
5,500 pounds by 1,650 feet, or 90.75 mil- 
lion foot-pounds. Consequently, it will be 
recognized that there is enough energy 
stored for three lifts after the total ces- 
sation of the electric supply. At the 
beginning of a journey, the motor-gen- 
erator may be assumed to be running at 
nearly its maximum speed. When the lift 
commences, the power is at first supplied 
entirely by the generating station, but 
as soon as the demand has become greater 
than the average, the motor-generator be- 
gins to slow down and its flywheel fur- 
nishes the excess of power required; as 
soon, however, as the demand for power 
has fallen again below the average, the 
motor-generator begins to speed up again, 
storing power once more in its flywheel. 
It continues to do so after the completion 
of the trip and before the next lift be- 
gins, drawing this power from the gen- 
crating station and providing it with a 
load during the period of rest. If the 
plant is well proportioned for the con- 
ditions of the work, the motor-generator 
will have nearly reached its maximum 
speed when the next call for power comes 
upon it. Should an unusually short rest 
occur, it will not have reached so high a 


speed and will run somewhat slower for 


one or two trips, while, if an unusually 
long stop occur, it will reach its full speed 
before the next lift commences, and its 
demand on the generating station will be- 
gin to fall, so that the equalization of 
load will not be complete. In practice, 
however, with a fair margin in the fly- 
Wheel, the equalization will usually be 
pretty complete, and if the generating 
station be used for other work, or if there 
are several electric winding engines at 
work, the actual fluctuations in the de- 
mand on the generating station will be 


_ practically negligible. 


The steam consumption of winding en- 
gines varies through an enormous range 
according to the nature of the work, of 
the engine itself, and of the attention it 
receives; but, in any case, it is extremely 
high as compared with ordinary steam 
practice on fairly steady work. It is clear, 
therefore, that the conditions of steam 
winding are unfavorable for economy. The 
engine has to be capable of very great 
though short overloads, the load itself is 
extremely intermittent, and there are in- 
tervals of standing idle during which 
steam is being condensed in the pipes, 
and, very possibly, it is blowing off from 
the boilers in great quantities as well. 
Again, the engine must be capable of 
running in either direction and of start- 
ing from any position These conditions 
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are in themselves unfavorable for eco- 
nomical valve-setting, but they have the 
still greater disadvantage that the steam 
distribution has to be largely under the 
control of the operator, and this in it- 
self is a most prolific source of waste. A 
trial has recently been made on the large 
twin-tandem winding engine of the 
Rheinebe ITI colliery, the property of the 
Gelsenkirchen Mining Company. The 
trial extended over one shift of nine 
hours, and the consumption of steam was 
found to be 114 pounds per effective horse- 
power-hour. (All the steam consumptions 
given in this paper are per horse-power- 
hour on the net useful load lifted in the 
shaft.) During this trial the winding en- 
gine was handled in the usual manner by 
its ordinary attendant, and the conditions 
were those ordinarily obtaining. A second 
trial of nine hours was next taken, in 
which the only difference was that the 
operator was strictly supervised during 
the whole extent of the trial by an expert 
engineer. The result was a consumption 
of seventy pounds per effective horse- 
power-hour, These figures speak for them- 
selves, but they have a special significance 
from our point of view, as will presently 
be seen. In the preceding trials, the 
steam exhausted into the atmosphere, and 
a further trial, under condensing condi- 
tions, with the same careful supervision, 
gave a steam consumption of fifty-seven 
pounds per effective horse-pewer-hour, 
Other searching trials, extending over 
long periods, have been made by Mr. 
Buschmann on the winding engine at the 
Heilbronn salt mines, and this engineer 
eonchides that with such care and atten- 
tion as can be realized in practice, seventy- 
seven pounds of steam per effective horse- 
power-hour can be attained, though with 
special supervision of the operator he 
reached so low a figure as sixty-eight 
pounds. We shall, however, err greatly 
if we suppose that such figures represent 
a fair average of what is taking place in 
the winding engines actually in operation. 
These results were obtained with modern 
engines of the best and most economic 
type, and care was taken that the engines 
should have full duty during the trial; 
but if we take into account the losses in- 
cident to times of slack lifting or of total 
cessation of work, a figure of about nine- 
ty-five pounds will be nearer the mark; 
while if we consider cases such as are un- 
fortunately too common, where very low 
pressures, late cut off and generally obso- 
lete and inefficient machinery and meth- 
ods are in use, it is hard to say what ex- 
travagant figure may not be reached. We 
are now in a position to understand the 
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full importance of an equalized load o 
the prime-mover. For it may be observe: 
that the extravagant steam consumption 
just given are almost entirely attributabl 
to the intermittent nature of the work 
On the other hand, given a fairly uni 
form load moving at a constant speed, anc 
there is clearly nothing to prevent u: 
availing ourselves of the best moderi 
practice in the economical generation o 
power. In making a comparison with th 
tests just quoted, however, we will not as 
sume the very ‘highest attainable econo. 
my, but a moderate working figure. A 
fair average steam consumption for ¢ 
modern generating plant under the con. 
ditions of daily work with moderately 
fluctuating loads, such as we may expect 
in this case, is twenty pounds of steam 
per electrical horse-power-hour, and this 
value will he taken as the basis of our 
comparison. Experience with existing 
electrical winding gears and a careful con- 
sideration of all the working conditions 
with the Siemens-Ilgner system leads one 
to expect a total efficiency of sixty per 
cent under daily working conditions. That 
is to say, of the total electrical energy 
supplied to the terminals of the motor- 
generator, sixty per cent appears as net 
work in raising the useful load in the 
shaft. To be on the safe side, however, 
an efficiency of only fifty per cent will 
be taken, from which we deduce a steam 
consumption of forty pounds of steam 
per effective horse-power-hour on the use- 
ful load, a great deal less than the best 
result with steam, and less than half 
what may be regarded as an average 
working result with steam winding. No 
negligence or mishandling on the part of 
the operator can appreciably affect this 
figure. The steam distribution in the en- 
gine cylinders is entirely out of his con- 
trol and the chief cause of waste is thus 
removed. Practically, the only harm that 
he can do is to make a bad stop with an 
undue amount of braking, but even this 
has little effect on the economy, for with 
this system the energy of the moving 
parts is not wasted in friction but stored 
in the flywheel and at least seventy-five 
per cent of it may be recovered. It is, in 
the writer’s opinion, one of the chief ad- 
vantages of the system that it removes 
from the attendant the dangerous power 
of controlling the steam consumption. It 
is, of course, advisable in this, as in any 
system, that attention should be paid to 
the correct operation of the winding en- 
gine, for only in this way can rapid and 
uniform handling of the output be at- 
tained, but any lack of care is not attend- 


with the direct and disastrous losses 
ich occur in steam plant. 

he writer must not close this paper 
hout briefly referring to the subject of 
‘first cost involved in electrical plant. 
turally, it is not possible to say any- 
ng very definite on this point, since 
greatly depends upon the particular 
cumstances of each case; but, broadly 
aking, one may say that the cost of an 
ctrical winding plant, with motor-gen- 
tor and all safety and controlling de- 
es complete, would be about the same 
that of a good modern steam winding 
nt of the same capacity. We have, of 
irse, to consider the means of generat- 
r the electricity in addition. The cost 
this will depend greatly upon circum- 
nces, but it will not usually be a heavy 
m. In most cases a generating station 
uld be erected for other work besides 
ding, and the average power only has 
be supplied. In such cases the fair 
re of the cost attributable to the wind- 
- gear would probably not exceed the 
n saved in boilers, stokers and steam 
es, which would be dispensed with 
ing to the smaller steam consumption. 
{> 


‘ernational Conference on Wire- 
less Telegraphy. 
[he countries represented at the Inter- 
ional Conference of Wireless Teleg- 
hy were the following: Italy, Ger- 
ny, England, France, Austria, Russia, 
ngary and the United States. Each 
ntry sent representatives to the num- 
of forty-four, belonging particularly 
the administration of Posts and Tele- 
phs of the countries mentioned. 
As is known, the conference had for 
purpose to prepare solutions of the 
yblems raised by wireless telegraphy 
ween the different countries, but with- 
, that its deliberations had a definite 
racter. 
he first meeting took place in the As- 
ibly Hall of the Bureau of Imperial 
sts, Berlin, Germany, and was opened 
M. Kratka, who welcomed the mem- 
s in the name of his government. It 
s decided to keep the deliberations of 
- commission rigorously secret. 
Ine notice connected with the confer- 
e is that of the experiments of Pro- 
sor Slaby on wireless telegraphy, which 
is conducting now at Berlin. To con- 
ue his researches on wireless teleg- 
vhy he has received a subsidy of 
,J00 francs from the “Jubilee Funds 
the German Industrie.” Now, on the 
casion of the above-mentioned confer- 
ce, Professor Slaby presented to the 
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commission a preliminary report on the 
results obtained. 

Up to the present, the part played by 
the earth in wircless telegraphy was an 
unsettled question. By creating a kind 
of artificial earth by means of an ex- 
tended structure of zinc, the author had 
been able to detect the presence of station- 
ary waves, putting in evidence a remark- 
able concourse of the earth in phenomena 
for this purpose. 

The theory of closed transmitters has 
not been able to explain the effects at a 
distance and Professor Slaby established 
a new theory, explaining them by har- 
monics. 

The most important part of the present 


‘researches was given the construction of 


apparatus for easy manipulation. More 

than twelve types for this purpose being 

described. E. BIGNAML. 
Berlin, August 22. 
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PNEUMATIC AND ELECTRIC LOCOMO- 
TIVES IN AND ABOUT COAL MINES. ' 


BY A. S. E. ACKERMANN. 


The seams worked in America are much 
thicker and nearer the surface than in 
Britain, and the dip is very much less, 
five per cent being about the maximum, 
while faults are almost unknown. The 
roofs are usually good, fire damp is rare, 
and a large percentage of the mines are 
drift ones. In this country electrical en- 
argy is transmitted to the pit bottom 
where it is used for driving one of the 
rope-haulage systems, but in America the 


twenty-one cases that the author saw were 


on the overhead-trolley system and were 
worked with locomotives. Pneumatic loco- 
motives are much more cumbersome than 
electric locomotives, owing to the two 
large steel compressed-air vessels which 
they carry, and hence they can only be 
uscd on the main haulage lines and where 
there are no sharp curves. The usual 
arrangement is to have electric haulage 
even where cutting is done by pneumatic 


‘machines. 


The electric trolley wire is very simply 
fixed from the roof where it is good, or 
from the cross-timbers where it is bad, 
and the rail is used for the return, 
though, in the case of coal-cutters, there 
are usually two bare wires, both sup- 
ported from one set of brackets fixed lo 
the roof and with the earthed wire on 
the outside, so that it slightly protects 
the positive or live wire. It has been said 
that a man can lay a greater length of elec- 
tric cable in a day than he can pipes in a 
week. The cost of the electric locomo- 
tive compares favorably with that of the 
pneumatic. In upkeep the electric sys- 
tem also has the advantage, and the eff- 
ciency of electrical transmission of energy 
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1 Abstract of a paper read before the Institution of 
Mining Engineers, London. 
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is considerably higher than that by air. 
The weight of the rails is usually forty 
pounds per yard, but in nearly every 
mine they wished they had heavier metals, 
whatever their actual ones happened to 
be. The mines are systematically worked 
on the pillar-and-room system, electric 
trulley haulage is used on the headings, 
and the men who load the tubs in the 
rooms push them to the entries where 
they are picked up by the electric locomo- 
tives. 

Electric locomotives are much smaller 
than the pneumatic ones of the same 
weight; the overall dimensions of a thir- 
teen-ton electric locomotive being about 
three feet in height, four feet eight inches 
in width and twelve feet six inches tn 
length, with a wheel-base four feet eight 
inches in length, gauge three feet six 
inches (the gauges vary im different 
mines, but three feet six inches may be 
taken as the average) and capable of ex- 
erting a draw-bar pull of 4,300 pounds. 
Much smaller electric locomotives can, 
however, be obtained, as for example, one 
which is only two feet five inches in 
height, three feet six inches in width 
and nine feet three inches in length, with 
a wheel-base three feet in length, weigh- 
ing four tons, and having a draw-bar 
pull of 1,000 pounds. This is, of course, 
a great advantage, and they run at about 
the same speed—namely, about eight 
miles per hour. At first there used to 
be considerable trouble on account of the 
armatures being burnt, owing to over- 
loading and the heavy starting current. 
Now, even an eleven-ton electric locomo- 
tive is fitted with two forty-horse-power 
motors, one on each axle. 

In drift mines the external part of the 
system is like a small overhead trollev- 
tram system, the conductor being attached 
to ecross-wires supported by two rough 
wooden poles, one on either side of the 
line. The trolley wire in such cases is 
usually, but not always, kept at such a 
height as just to clear one’s head. Elec- 
tric storage battery locomotives have also 
been made, but the author did not meet 
with any; 250 and 500 volts were the only 
pressures met with, and all were contin- 
uous current, though in one mine three- 
phase current was used for working the 
pumps. The tendency in America is un- 
doubtedly to use electric locomotives and 
coal-cutters more and more. In the 
Windber mines, seven power-houses have 
a total capacity of 2.500 kilowatts. 
There are seventy-five miles of trolley 
line, worked by forty-three thirteen-ton 
electric locomotives of which the com- 
bined power is about 3,400 horse-power ; 
the output from one mine is 2,000 tons 
per day. and the others have about the 
same output each. In addition to rope 
haulage they had eight mules and eight 
drivers costing £4 per day for an output 
of 200 tons, that is sixpence per ton. 
When two thirteen-ton electric locomo- 
tives were installed the output increased 
by 1,000 tons per dav at a cost for haul- 
age of £1 12s.—or less than one half- 
penny per ton. 
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Surface Contact Systems on the Paris Traction Lines. 


electric traction systems, owing to 
the fact that the trolley is not gen- 
erally allowed within the city limits. The 
lines which pass through the city and 
thence to the suburbs are obliged to adopt 
a method of traction within the city limits 
which will avoid the use of the trolley, 
and as the lines are owned by many dif- 
ferent companies, each choosing its own 
method, nearly all the existing systems 
have been given a trial. A great number 
of lines use the accumulator system with- 
in the city and also in the suburbs. One 
line has an accumulator locomotive which 
is switched off at the city gates and the 
car continues over a trolley line. The 
underground conduit is now working very 
successfully upon a large system of lines, 
while the surface contact is also proving 
a favorite. Two of the leading surface 
contact systems will be here described. 
Both of them have been given a thorough 
test during a number of years. 
The Diatto system of surface contact 
is now in use on a number of important 
lines which pass from the city to the 


pei. contains a great variety of 


` suburbs in different directions, using the 


surface contact inside the city and the 
trolley for the suburban lines. The dif- 
ferent lines on the west bank of the Seine 


By C. L. Durand. 


power each. The Diatto system uses a 
number of circular contact blocks, which 
are laid between the rails. A long contact- 
bar carried under the car passes over the 
blocks and brings the current to the 
motors. The mechanism for distributing 
the current from the underground feeder 
to each block as the car passes is con- 
tained within the block itself. It con- 
sists essentially of an iron plunger which 
is raised by the magnetized bar carried on 
the car, and thus completes the circuit 
for the block. 

The working of the Diatto contact 
block will be observed in the accompany- 
ing diagram (Fig. 2). A circular dise of 
soft iron A, which forms the rubbing por- 
tion and is slightly rounded at the upper 
surface, is fixed in the centre of the plate 
U which is cast in non-magnetic metal 
and is of such a shape as to resist hard 
shocks. This external plate is fixed in 
turn by means of three bolts into a 
bronze collar C, and the latter is imbed- 
ded in an asphalt block B of considerable 
size. This block is hollow inside and 
forms a receptacle which contains all the 
working parts. The block is fitted in the 
pavement, coming about flush with the 
road level, and its hollow interior part is 
continued down to the ground by the 
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Fic. 1.—Car oN Dratto SYSTEM, Paris, FRANCE. 


are supplied from the large Moulineaux 
station which has been recently described. 
The three-phase current at 5,000 volts is 
transformed to 550 volts, direct current, 
by a series of substations which supply 
each road. Fig. 1 shows the standard 
type of car which is used on all the Diatto 
lines in Paris. The first and second-class 
compartments are separated by a large 
central platform. These cars carry forty- 
eight passengers in all, and use two West- 
inghouse motors of thirty-five horse- 


earthenware pipe T, which rests directly 
upon the surface of the ground. To the 
soft iron piece A is fixed a cup-shaped 
brass cap e which is in turn fastened by 
means of three bolts to an _ ebonite 
chamber or vessel Q. This lower vessel 
which is enlarged at the top tapers down 
to a cylinder in the lower part and con- 
tains a cylindrical iron piece r which can 
move up and down freely. 

The tube is closed at the lower end 
and contains a certain quantity of mer- 


cury which surrounds the lower part co 
the cylinder r. The chamber thus forme 
by the cap e and the ebonite piece i 
hermetically closed by means of a rubbe 
gasket at the joint. The cylinder r float 
in the mercury and its weight i 
so proportioned to the quality o 
mercury. that a very slight mag 
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Fre. 2.—Dratto SURFACE Contact SYSTEM. 
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netic attraction will suffice to lift i 
up. To the upper end of the cylinder is 
fixed a conical shaped piece of carbor 
which is specially prepared so as to be 
very solid, and has a high conductivity 
A second carbon piece V which is turned 
in the interior to form a conical socket 
is fixed to the soft iron screw which 
serves to hold the cap e against the piece 
A. The lower part of the ebonite cylinder 
Q is stopped up by the copper screw plug 
which serves to make electrical contact 
with the mercury in the cavity. A copper 
Wire inserted in the plug passes down in- 
side of a second ebonite tube N which is 
fixed below the first; this wire serves to 
bring the current from the underground 
feeder. The cylindrical part of the device 
is held in the middle of a soft iron disc I 
which forms a socket, and the dise is 
supported at either end upon two curved 
pieces of soft iron FF’ which have a high 
magnetic permeability. These soft iron 
pieces serve as a mechanical support, 
being embedded in the asphalt block, and 
also complete the magnetic circuit 
through the central part of the device 
and the rails which are carried upon the 
car above, and the attraction exerted upon 
the mechanism by the bar is greatly in- 
creased. Owing to this construction the 
whole device is solidly fixed inside the 
asphalt block, and by lifting up the 
block from the pavement the whole ap- 


‘atus is taken out without any further 
ration. 

An automatic connection is made below 
a special form of contact device. The 
er tube N contains a small metal 
inder or cup C which contains a cer- 
n quantity of mercury. This cup 
fixed to the end of the feeder wire R 
ich is rigid and holds it in place in the 
tical position, so that when the block 
inserted in the pavement the copper 
re projecting from the screw plug b 
nes down into the mercury cup and 
npletes the circuit. The contact is 
ll protected by the ebonite cylinder 
ich encloses the whole and besides acts 
a protecting device should the hollow 
erior become filled up with water. In 
s case the air is compressed in the 
per part of the cylinder N and pre- 
its the water from reaching the mer- 
ry contact. ) 

The magnetic device by which the cir- 
t is closed when the car passes over 
» block is of a very simple character. 
e car has a long iron rail suspended 
derneath it and magnetized by sole- 
ids. The rail rubs over the upper side 
the contact block A and in this posi- 
n it attracts the cylinder r which is 
rtly lifted out of the mercury and 
nes against the under surface of the 
ck. In this way a contact is made 


Block 
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which are mounted the solenoids TT. 
The current from the motor circuit pass- 
ing in the solenoids magnetizes the 
system so that the middle bar forms a 
N pole and the side bars two S poles. 
The magnetic circuit is completed below 
through the contact block by the side 
pieces F which are curved up and come 
very near the surface so as to leave as 
short an air-gap as possible. The arrows 


Trolley 


§ s Fine and Heavy Wire Solenoids 
Pre. 3. 


show the direction of the magnetic cir- 
cuit. 

As will be noted, the outer edges of the 
asphalt block are on a level with the 
pavement, but the block slopes up toward 
centre so as to allow the metal contact 
disc to project about two centimetres above 
the strect level. The interior of the block 
is inspected by removing the three bolts 
p which hold down the cap U, when the 
whole device can be lifted out of the 
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lifted up against the top, so that the 
carbons are held together for a short 
period while the current is being broken 
above. As the rail passes on the cylinder 
falls and separates the carbons, but as 
they are no longer carrying current there 
is no arc or spark formed in the interior 
when all else is working properly. As the 
good working of the system depends in 
a large degree upon the carbon contacts, 
special attention has been paid to this 
point, and at present a very hard graphite 
carbon is used which is very pure and 
quite homogeneous. The carbons are very 
hard and can be turned down in a lathe 
to the required form and given a high 
polish. A perfect fit is secured between 
the head and the upper socket, and owing 
to the great surface which is employed 
there is little liability of sticking. 

The solenoids which connect the mag- 
netized bars on the car are wound in two 
circuits, as shown in the diagram (Fig. 
3); a heavy wire winding carries 
the main current from the motors, while 
a second fine wire winding is used with a 
small battery of accumulators which is 
carried on the car in order to magnetize 
the bar. This is necessary at starting and 
ın some special cases a small battery 
of eight cells, giving eight amperes and 


sixteen volts, is used for this purpose. - 


A double-throw switch is used for chang- 
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ween the two carbons, but without lift- 
r the cylinder completely out of the 
reury. It still makes contact with the 
ver circuit and the current passes up 
m the feeder R through the carbon 
itacts to the rail under the car which is 
inected electrically with the motor cir- 
it. The current passes to the motors 
d thence to ground. As the use of a 
nple bar would probably not give a 
licient magnetic pull on the cylinder, 
> effect is strengthened by the device 
own in the diagram. The main bar G 
the centre, which runs along the whole 
gth of the car, has two similar bars 
HW’ on either side, separated by a short 
ace. The bars are connected across at 
tervals by a series of iron covers on 


casing. When replaced, the contact with 
the feeder is automatically made by the 
mercury cup C. The contact blocks are 
spaced along the middle of the track be- 
tween the rails, and the space between 
them is less than the length of the con- 
tact bar, so that there is always one block 
in contact. 

A simple device has been adopted in 
order to avoid breaking the current be- 
tween the carbon blocks and thus forming 
an are inside the apparatus. The rear 
end of the contact rail is curved up 
slightly, so that as the rail passes ahead 
the current is broken between the rail 
and the block at the curved part, but as 
the rail is still over the block its magnet- 
ism is sufficient to keep the cylinder still 


ing over from the trolley to the under- 
ground circuit. 

The method of laying the track on the 
Diatto system is indicated in the section, 
Fig. 4, which shows the asphalt block in 
the centre of the track, with the central 
cavity which is continued down to the 
soil by the earthenware pipe. Thus any 
water which might accumulate is drained 
off directly into the soil. The two feeder 
wires, one for cach track, run along be- 
tween the two tracks in a trench filled with 
sand. The feeders are formed of armored 
cable of fifty square millimetres section. 
From the cable passes a rubber-covered 
copper wire which connects the feeder 
with the contact block. The wire is sur- 
rounded by a metal tube of large diameter 
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which serves to protect it. The asphalt 
block is supported on a bed of cement be- 
ton and is surrounded by the wood or 
stone paving, as the case may be. The 
contact blocks instead of being all con- 
nected to the same feeder are branched 
alternately on the first and second feeders. 
as shown in the plan of the track, so that 
in case of accident to one of the feeders 
there will always be a certain number of 
live contacts on the other feeder and as 
these will now be spaced ten metres apart 
or double the distance, the cars will con- 
tinue to run provided they do not stop on 
a dead block. 

The Clairet-Vuilleumier system of sur- 
face contact is now in very successful oper- 
ation on the Trinité-Enghien line whieh 
runs from the centre of the city to the 
suburbs. The engraving shows a motor 
car and trailer at the city terminus, with 
the disposition of the contact blocks. This 
line is operated by the Compagnie des 
Tramways Electriques Nord-Parisiens, 
whose secretary, M. Durangel, has kindlv 
furnished the following data. The sur- 
face contact system is used exclusively 
within the city, but on arriving at the sub- 
urbs the cars change over to the usual 
trolley system. One peculiarity is the use 
of a double trolley on the cars. This was 
made necessary as the line uses a scction 
of track which belongs to a system of 
accumulator cars and the rails were con- 
sequently not bonded, therefore a rail 
return could not be used. After passing 
over this section, which has a double over- 
head wire, the single overhead line is 
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the underground to trolley and also from 
double to single trolley. The method of 
supplying the current to the contact blocks 
and from thence to the car by a friction- 


bar will be understood from the follow- 


ing figures: The current for the line 
is furnished by the large three-phase 
station which is located at Asnierés. 
Two substations near the track lower the 
voltage to 550 volts, direct current, by 


CLAIREt - VUILLEUMIER SysTEM — CAR AND 
TRAILER AT TERMINUS OF LINE—SURFACE 
Contact BLocks PLACED CLOSE TOGETHER 
AT THE TERMINUS TO ALLOW THE CARS TO 
APPROACH. 

a set of transformers and rotary con- 

verters. 

The current from the central station 
dynamo G (Fig. 5) is sent by an under- 
ground feeder X to a series of distributors 
or automatic relays which are placed along 
the track every 100 metres. From the 
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reached and one of the trolley poles ‘2 
lowered by the conductor and held down 
by a hook. The cars, which are of hand- 
some design, are equipped with two West- 
inghouse motors of thirty-five horse-powcr 
each. The cars have two compartments 
for first and second-class which are sepa- 
rated by a central platform. The conduz- 
tor has at hand a small controller drum 
which enables him to change over from 


distributors start a series of small wires 
which supply current to each of the con- 
tact blocks placed between the rails. These 
contacts are formed of a simple metallic 
hlock imbedded in the pavement and are 
slightly raised above the surface so that 
the contact rail which the car carries 
underneath it can rub over the upper sur- 
face. This succession of blocks which re- 
ceive the current only at the instant when 


the car passes serve to distribute the cur- 
rent for the motors. As the car continues 
on its course its contact. rail touches the 
block which is immediately in front with- 
out having left the preceding one. As th» 
forward contact is connected to the dis- 
tributor by one of the wires, a small por- 
tion of current is shunted into the dis- 
tributor and serves to operate a fine-wire 
electromagnet of high resistance which 
forms part of the distributor. The latter 
acts as a relay and sends the main curreut 
into the new block, cutting it off from the 
preceding one, as will be further indicated. 
From this time on the current for the mo- 
tor is furnished entirely by the new 
block until it is in turn replaced by the 
succeeding one, and go on. 

The method of laying the track on the 
Clairet-Vuilleumier system is shown in 
the plan view and sections, Fig. 6. Bo- 
tween the rails are the contact blocks 
which are spaced 2.50 metres apart. They 
are formed of a box-shaped steel casting 
and have about the same shape as the ordı- 
nary paving block which they replace. 
The block is insulated from the paving 
by asphalt. A copper wire of seven mill'- 


metres section is riveted to it to carry 
the current. The different wires which 
bring the current from the distributor to 
the blocks are lodged in an iron tube C 
which runs along between the rails. [is 
position is also shown in the sectional 
view, where CD is the section through the 
block and AB a section at one of th: 
junction boxes C along the iron piping. 
A pair of blocks is connected together elec- 
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rically and is fed by a common wire. The 
ube carries all the wires that belong to 
single distributor, which generally feeds 
hirty-eight blocks. One of the distribu- 
ors ig seen on the left. It is contained in 
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cement vault which is sunk below the 

evel of the sidewalk and has a manhole 

vith a flush cover. 

The distributor is a simple and in- 
enious device which serves to connect 
ne after another of the blocks to the main 
ircuit upon the passage of the car. Con- 
rary to the Diatto system, where the 
nechanism is contained in the block it- 
elf, in the present case the block is a 
imple piece of metal and’ the contacts 
re shifted from one block to another by 

kind of progressive relay or rotary 
witch. The photographs show one of the 
istributors for nineteen comtacts or 
hirty-eight blocks (two blocks being con- 
ected together). The engraving, Fig. 7, 
hows the top view of the distributor, 
nd Fig. 8 a view from below, while the 
lagrams, Figs. 9 and 10, explain its ac- 
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ion. The distributor is provided with 
wenty contact plates which are mounted 
m a circular metal casting. These twenty 
witch points are insulated fram each 
ther. The circle is held upon a central 
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plate provided with vertical feet or sup- 
ports, as seen in the lower view. The base- 
plate carries a bearing which supports the 
central shaft carrying the revolving parts. 
On the shaft is carried a wheel which con- 
tains a certain number of notches cor- 
responding to the number of switch 
points, also three contact plates, n, m, n, 
which are solid with the notched wheel. 
The three contact plates are insulated 
from each other and rest upon three con- 
secutive switch points. There are three 
brass rings which form a collector and 
maintain the electrical connection be- 
tween the three contact plates and the 
three binding-posts on the frame of the 
apparatus. 

The middle plate m serves to distribute 
the current which it receives from the 


main feeder cable X. It is larger than the 


interval comprised between two switch 
points, so that it comes in contact with 
the following point before it leaves the 
preceding one. The two other plates n n’, 
placed symmetrically on each side of the 


Fig. 10. 


larger one, are of smaller size and leave 
one point completely before engaging 
with the second. Each of the three plates 
is connected by means of a commutating 
device with the entry wire of an electro- 
magnet and the outer wire of the magnet 


goes to the rails of the track or to ground. 


There are two such electromagnets which 
will be noticed below the frame. They 
are provided with an armature in the 
form of a double anchor which is solid 
with the swinging bar of the commutator. 
This armature oscillates to and fro be- 
tween the poles of the magnet. The 
action of the distributor will be clearly 
observed from the diagrams, where the 
parts are shown in simplified form. The 
electromagnet e on the left is the only 
one to be considered at present, as the 
second magnet is used when the car 
travels in the opposite direction on the 
track. In Fig. 9 the car is passing in the 
direction of the arrow and takes current 
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from the pair of blocks No. 5. As the 
car passes to the left it takes the position 
which is shown in the second diagram. 
By means of the contact rail on the car, 
a circuit is formed between the main 
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switch plate m and one of the small ones ` 


n’ which has the effect of exciting the 
corresponding electromagnet or that on 
the left-hand side e’. The magnet causes 
the armature to swing in the direction 
as shown in the second case, Fig. 10, and 
as the armature is drawn down the pawl c 
engages with one of the teeth of the 
ratchet wheel and thus causes the wheel 
and the main contacts which are fixed 
to it to advance by one-twentieth of a 
revolution. By this movement the three 
contact plates n, m, n’ are made to shift 
bv one switch point and the car is now 
supplied with current by the following 
pair of blocks No. 6. At this moment 
the pawl is stopped by a piece b which 
limits its course and in consequence the 
rotary movement of the armature and the 
three plates. This condition holds good 
until the car has advanced beyond the 
block No. 5. Then the shunt current 
ceases to pass in the electromagnet and 
the pawl is brought back by a spring 
which works against the action of the 
magnet. This causes a reverse movement 


Circuit-breaker 
Frc. 11. 


of the armature and bar, and brings them 
back to the starting point, that is, in a 
position which is symmetrical with re- 
spect to the electromagnet (Fig. 9). 

In the back movement the spring draws 
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the pawl out of the ratchet wheel so that 
the latter remains in its newly acquired 
position, and with it the plates n, m, n’, 
which have thus been made to advance by 
one-twentieth of a revolution. As the car 
continues, the shunt current is again es- 
tablished int-the electromagnet and the 
same operation takes place, shifting the 
contact pieces by another twentieth of 
a revolution, and so on, and the blocks 
of the section are thus supplied with cur- 
rent as the car advances. After passing 
the twentieth block the distributor has 
made a complete revolution. The car 
then comes on to the blocks which are fed 
by the second distributor and the action 
continues in the same way. The first dis- 
tributor is then ready to operate with the 
next car. The different distributors are 
connected together by a circuit which al- 
lows the shifting from one to the other 
to take place properly. 

The rail which is carried underneath 
the car in order to take the current from 
the blocks to the motor circuit is formed 
of a piece of angle iron 3.30 metres long 
with the flat surface presented to the 
blocks. It is supported by a spring de- 
vice which presses it against the blocks. 

The car carries a second contact rail 
which is placed behind the main rail and 
acts as a safety device. The second rail 
is a short piece of flat iron about one 
metre long. The diagram, Fig. 11, shows 
the action of this device. It serves to 
cut off the current should anything hap- 
pen to a distributor. At A is the main 
contact rail and B the small rail. The 
latter is connected through a low resist- 
ance R with the track. Below are shown 
three of the switch points 4, 5 and 6 
corresponding to the pairs of blocks P 4, 
P 5, P 6, as above indicated. As the car 
advances in the direction of the arrow it 
leaves P 5 and comes upon P 6. Hence 
the revolving contact m should have been 
shifted on to the switch point 6, as shown 
by the dotted lines. Should the apparatus 
fail to work at this point, m will remain 
in No. 5 as shown. When the back rail B 
comes upon P 5 the circuit is completed 
directly through m and B to ground. The 
strong rush of current is sufficient to open 
the automatic circuit-breaker C, and the 
distributor is now cut off from the main 
feeder. The blocks of the section no 
longer receive current and the car comes 
to a stop. The distributor is then in- 


spected to remove the trouble. When the 
car arrives on the trolley section the 
motorman takes off the small rail and 
stores it on the car. The main rail is 
raised up off the track by a lever device 
which is worked by a handle at the side 
of the car. 


ELECTRICAL REVIEW 
AN INTERVIEW WITH MR. MARCONI. 


THE FAMOUS YOUNG ITALIAN INVENTOR 
ARRIVES IN NEW YORK WITH SEVERAL 
NEW IDEAS FOR THE DEVELOPMENT 
OF HIS WIRELESS TELEGRAPH. 


Mr. William Marconi, the inventor of 
the Marconi system of wireless telegraphy, 
arrived in New York, Saturday morn- 
ing, August 29, on the Cunard steamship 
Lucania. It was known that Mr. Mar- 
coni on this occasion had brought with 
him the practical consummation of sev- 
eral new ideas which are to be applied 
to the working out of the system of teleg- 
raphy of which he is the inventor. 

One of the characteristics of Mr. Mar- 
coni is that he is at all times approachable 
and is willing to concede to the public as 
much information as it is possible to give 
under ordinary circumstances. The rep- 
resentative of the ELECTRICAL REVIEW 
called on Mr. Marconi and found him en- 
tirely willing to discuss his invention, 
and only sorry that he could not give 
out more detailed information because of 
the patent situation covering the latest 
applications of his apparatus. Mr. Mar- 
coni is possessed of a peculiarly frank 
disposition, and a talk with him gives one 
the instant and distinct idea that there is 
a bona-fide proposition behind everything 
which Mr. Marconi stands for. 

With regard to the service of the wire- 
less telegraph system during his trip from 
England, Mr. Marconi stated that the Lu- 
cania had been in constant communica- 
tion with both sides of the Atlantic. The 
latest news from Paris and the Con- 
tinental capitals was received simultane- 
ously with the most recent information 
with regard to events in the United 
States. While the work that he intended 
during this trip was purely of an experi- 
mental nature, he had reason to be pleased 
with the absoluteness of communication 
which was established and maintained 
throughout the trip. 

“Are messages being sent regularly be- 
tween Poldhu and the Canadian station ?” 

“Not regularly ; messages have been sent 
—not as many as some people might be- 
lieve—but sufficient has been done to 
demonstrate that this is absolutely prac- 
ticable, though, at the same time, every- 
thing that has been done is of a purely 
experimental nature.” 

“Does the new apparatus which you 
have developed and are developing, re- 
late to both the receiving and sending ap- 
paratus?” “Yes; with these devices there 
will be a material difference in the height 
of the sending and receiving antenna, 
and also a difference in the method and 
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speed of operation, both in sending and 
receiving wireless messages.” 

When asked for his opinion as to the 
part the earth played in the transmission 
of wireless messages, Mr. Marconi stated 
it was his profound opinion “that the 
earth played a very important part in 
making wireless transmission possible. It 
does not play the all-important part, but 
its part is very significant.” 

“Have you kept in touch with what has 
been done at the recent conference at Ber- 
lin?” “Yes, I have kept in close touch with 
the latest developments that are being 
made in wireless telegraph systems every- 
where, and I am possessed of full infor- 
mation as to what has been done at the 
international conference on wireless teleg- 
raphy at Berlin.” 

“Have you said that wireless teleg- 
raphy on a commercial basis would be 
established within three months?” “No, 
I do not talk like that; I am not re- 
sponsible for such statements. I wish to 
be understood as conservative, and am ad- 
verse to having any of my information 
effected with a ‘thrill? ” Mr. Marconi felt 
confident that ultimately, and at 
no very distant day, commercial wireless . 
telegraphy would be established, but 
he would not say in how many 
days this would be accomplished. 

“Is Mr. Edison cooperating directly 
with you?” 

“Well; not directly, but rather in a con- 
sulting capacity; I have just talked with 
Mr. Edison, and told him a few of my 
ideas, and Mr. Edison has told me a few 
of his. I am greatly pleased to have Mr. 
Edison’s confidence and to have had such 
a pleasant day with him.” 

Mr. Marconi said that just at present 
he was very busy with his patent attor- 
neys, and that, while he appreciated the 
interest the public had taken in everything 
he had done, and the widespread desire 
there was for information as to the work- 
ings of his system, he had not found time 
to prepare any literature other than those 
addresses which he had delivered before 
the Continental and other learned so- 
eieties. He was pleased at all times to 
give information whenever possible. At 
the present time, the technical details of 
his new apparatus would not be avail- 
able, owing to the patent situation. After 
consulting with his patent attorneys, it 
was Mr. Marconi’s intention to go to 
Canada to install new apparatus and con- 
duct extensive experiments with these de- 
vices. 

“How is the Canadian Government 
treating vou now?” “The Canadian Gov- 
ernment,” Mr. Marconi said, “is very 
kind and has given me every encourage- 
ment, and I can only speak of it with 
the utmost courtesy.” 

Referring to the technical press, Mr. 
Marconi said that the press of the United 
States had been uniformly kind and that 
he appreciated this action on the part of 
the American editors very much. 

Personally, Mr. Marconi has a delicht- 
ful manner of speaking and impresses one 
with his frankness and modesty. | 
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Electrical Patents. 


In order to obtain the greatest trac- 
ive and accelerating effort on a train 
»ropelled by electric motors, it is neces- 
sary to divide the motive force into a 
munber of units and to apply the several 
units to the axles of the different cars. 
lo successfully operate a train having a 
number of motor-cars, it is necessary that 
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ELECTRICAL REVIEW 


on a new system of train control, the 
principal object of which is to provide a 
system of train control fulfilling the re- 
quirements above set forth, such that 
from any selected point on the train all of 
the machines may be made to act simul- 
taneously and equally to accelerate the 
train or to maintain it in motion in 
either direction or to retard it evenly and 
strongly and that all of these actions in 


(0) 


SYSTEM OF CONTROLLING ELECTRIC Cars. 


the controlling be done from a single 
point on the train; otherwise the motor 
of one car may be called upon at times 
to do an amount of work which differs 
materially from the amount being done 
by the motors of another car. To 
reduce the complications of a train 
system to a minimum and to en- 
able the train to be conveniently 
made up of different lengths, as 
may be required, it is desired to make 
cach motor-car a complete unit in itself— 
that is to say, to provide it with a con- 
tact device, motor or motors, and a suit- 
able controlling mechanism, which 1s ar- 
ranged to work in conjunction with other 
controlling devices on the train. The 
system should be so atanged that any 
number of similar cars may be coupled 
together in any desired order or position, 
and that all the motors of the train may 
be controlled from any one of the cars. 
Further, it is highly desirable that the 
contact devices on each car should take 
current sufficient for the needs of that 
particular car only and that the heavy 
currents which actuate the motors should 
not pass from car to car. A patent has 
been granted to Frank E. Case, of 
Schenectady, N. Y., and assigned to the 
General Electric Company, of New York, 


all cars of the train may be under the 
control of a single motorman. In carry- 
ing out the invention, the motors of the 
train are divided into sets, each set pref- 
erably comprising the motor equipment 
of a single car, and to govern each set 
of motors by a separate set of motor-con- 
trolling devices, and further, to provide 
at a number of selected points on the 
train master-controllers so arranged that 
each desired master-controller will 
actuate all of the motor-controllers. It 
is obvious that with the arrangement 
above outlined at any particular time the 
train as a whole will be operated from a 
single selected point. It is one object of 
the invention to provide means sufficient 
to prevent any successful attempt from 
any other point to interfere with such 
operation. To this end an interlocking 
arrangement is provided, preferably elec- 
trically controlled, such that any move- 


‘ment of either of the master-controllers 


from its off position will automatically 
lock all other master-controllers of the 
train. These devices are preferably so 
arranged that as long as all of the master- 
controllers are at the off position any one 
of them may be operated, while the oper- 
ation of that one will lock all of the 
others. It is another feature of the in- 


Vol. 43—No. 10 


vention to provide each of the master- 
controllers with three switches—the 
power switch, the reversing switch and 
the breaking switch, respectively, and to 
divide the motor-controllers into corre- 
sponding switches or divisions. A still 
further feature of the invention is to ac- 
complish a part of the motor control, as 
the usual series-parallel and resistance 
steps, by a number of separate contacts or 
switch-blades, while the other steps are 
provided by the action of controller 
cylinders or their equivalents. All of 
these devices should be controlled or 
actuated by electromagnetic means. 

A telephone of novel construction has 
been patented by John A. Barrett, Louis 
A. Falk and Herbert E. Shreeve, of Bos- 
ton, Mass., and the patent assigned to 
the American Telephone and Telegraph 
Company, a corporation of New York. 
The invention relates in particular to 
such telephones as have the transmitter 
and receiver combined in a single in- 
strument, and are therefore especially 
adapted for use of linemen, inspectors, 
or other employés. It is comprehended 
in a telephone instrument having a 
handle-bar to be grasped by the hand of 
the user, to the ends of which the receiver 
and transmitter are respectively at- 
tached in such wise that the former 
can be ‘held in approximation to the 
car and the latter held simultaneously 


TELEPHONE TRANSMITTER. 


near the mouth of the user. The object 


of the invention is to provide a combi- 


nation instrument which shall be com- 
pact, of light weight and high efficiency, 
and which, though utilizing a granular 
carbon transmitter, shall ensure that 
when in use with the mouthpiece and 
receiver in proper juxtaposition to the 
lips and ear of the user the granular 
variable resistance button shall be held in 
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a poition most favorable for successful 
operation. By the present invention the 
great advantages inherent in the use of 
the granular carbon transmitter may be 
obtained without introducing any 
counterhalancing mechanical defects. Ac- 
cordingly a prominent feature of the in- 
vention consists in certain improvements 
in the construction of the handle-bar, the 
transmitter, and the means for attaching 
one to the other, whereby it is provided 
with certainty that when the combined 
instrument is in use the diaphragm and 
carbon-containing button attached there- 
to shall be caused to assume a position 
inclined at a moderate angle from the 
vertical, such position being adapted to 
ensure the highest operative efficiency of 
the transmitter, the mouthpiece or pas- 
sage directing the sound-waves of the 
voice upon the diaphragm being at 
the same time brought into an ef- 


fective position to receive the said 
sound-waves substantially opposite to 
or in front of the lips of the 


user. The invention consists also in 
providing a cap or socket, each of cor- 
responding shape to the one end of the 
handle-bar, at the back of the transmitter 
and receiver, in making the handle-bar 
hollow to contain the connecting-con- 
ductors, and in socketing and securing 
the ends of said handle-bar in the cor- 
respondingly shaped caps or sockets of 
the said transmitter and receiver; the cap 
or socket of the transmitter being formed 
with an orifice for the ingress of such 
circuit-conductors as are required. The 
caps or sockets are preferably removably 
secured to the transmitter and receiver. 

An _ clectrical range-finder has been 
patented by Harry Shoemaker, of Phila- 
delphia, Pa., and -has assigned one-half 


© ELECTRICAL RANGE-FISDER. 


to Marie V. Gehring, also of Philadel- 
phia, Pa. .The invention relates to a 
system for determining the relative posi- 
tion of an object as, for example, the 
position of a vessel with respect to forti- 
fications. The object of the invention is 
to indicate at any point or station the 


ELECTRICAL REVIEW 


relative position of a distant object, so 
that an operator or gunner at such point 
or station may without observations of 
his own properly direct and control his 
apparatus. The system and the appa- 
ratus therefor constitute a range-finder 
whercby a gunner may be constantly ad- 
vised of the relative position of the object 
upon which he is to train his gun, though 
such object may not be visible to him. In 
the system two indicators are independ- 
ently controlled by as many independent 
sighting instruments, and it is upon the 
resultant indications of these two indi- 
cators that the gunner depends for his 
information. ach sighting instrument 
controls its indicator by electrical means, 
and these indicators cooperate to indicate 
the point upon a chart, such point signi- 
fving to the gunner that the object at 
which he is to fire is located in the same 
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relative position as this point on the 
chart. The sighting instruments com- 
prise telescopes rotatable in a horizontal 
plane about a vertical axis and means 
operated by the motion of such telescope 
to vary a characteristic of an electric cur- 
rent. The electric current in the circuit 
of the instrument controlled by the tele- 
scope has a different characteristic or is 
of a different magnitude for each angular 
position of the telescope. Each indi- 
cating instrument is, in fact, a Deprez 
d’Arsonval galvanometer consisting, as is 
well known, of a permanent magnetic 
field in which is mounted for movement 
about its axis a coil connected in the cir- 
cuit controlled by the sighting instru- 
ment. Attached to the movable coil is a 
long slender needle or pointer, which by 
the system will alwavs be at the same 
angle with respect to some reference line 
as between the longitudinal axis of the 
telescope and a corresponding reference 
line. In other words, the needle or 


pointer of the indicator follows accurate- 
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ly and smoothly every movement of 
the telescope of the sighting instrument. 
Two sighting instruments and two in- 
dicators are employed. Each sighting 
instrument is trained upon the distant 
ship or object, and this results in the 
indicating pointers or needles following 
the movements of their respective con- 


ELECTRICAL RANGE-FINDER. 


trolling telescope and the point of inter- 
section of the needles or pointers corre- 
sponding with the location of the distant 
ship or object. 
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Fourth General Meeting of the 
American Electrochemical 
Society. 

The fourth general meeting of the 
American Electrochemical Society will 
be held at Niagara Falls, N. Y., Septem- 
ber 17, 18 and 19. The society's head- 
quarters will be at the Cataract House. 
Papers will be read in the morning, and 
Thursday and Friday afternoons will be 
devoted to visits to power-houses and cer- 
tain electrochemical plants. The even- 
ings will be given up to social entertain- 
ments. Saturday evening a trip will be 
made to Niagara-on-the-Lake, Youngs- 
town and Port Niagara by boat and trol- 

ley. 

The following titles of papers have been 
announced: “A new Type of Electrolytic 
Cell,” P. G. Salom; “Manufacture of 
Ferro-Alloys in the Electric Furnace,” 
Dr. George P. Scholl; “Electrolytic Cop- 
per Refining,’ Dr. W. D. Bancroft: 
“Electrometallurgy of Gold,” Dr. W. H. 
Walker; “Some Theoretical Considera- 
tions of Resistance Furnaces,” F. A. J. 
Fitzgerald; “On the Supposed Electroly- 
sis of Water Vapor,” F. Austin Lidbury ; 
“Efficiency of the Nickel-Plating Tank,” 
Professor O. W. Brown; “Electrolysis of 
Sodium Hydroxide, by Alternating Cur- 
rent,” Carl Hambtiechen; “A Practical 
Utilization of the Passive State of Iron,” 
Professor ©. F. Burgess: “The Present 
Status of the Theory of Electrolvtic Dis- 
sociation,” Dr. E. F. Roeber: “Berthe- 
lots Law of Electrochemical Action,” 
C. J. Reed. 

One session will be devoted to the dis- 
cussion of the theorv of electrolytic dis- 
sociation, to be opened by Dr. W. D. Ban- 
croft. 

Further information as to the meeting 
may be obtained from the local secretary. 


C. L. Collins, 2d, Niagara Falls, N. Y. 
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New Properties of Coherers. 

In studying the variation of resistance 
of coherers as a function of time during 
which they are acted upon by electrical 
waves, it is found that a certain mini- 
mum exists. If the stable equilibrium cor- 
responds to a value in the neighborhood 
of this minimum, the condition is that of 
an ordinary coherer. If, on the contrary, 
equilibrium is unstable, the coherer can 
decohere itself spontaneously, becoming 
self-decohering; or, due to the action of 
the electric waves, becoming anti-coher- 
ing. M. Hurmuzescu has studied this 
phenomenon, and offers the following ex- 
planation of the behavior of the coherer 
under the different conditions: The ac- 
tion of the electric waves produces be- 
tween the metallic grains sparks, which 
cause them to weld, producing real coher- 
ence, or brush discharges which oxidize 
the grains and increase the resistance of 
the metallic chain, producing anti-coher- 
ence. If the metal is not in an oxidizing 
atmosphere and the cohesion is not de- 
termined by welding, the brush discharge 
ecases at the same time with the elec- 
trical waves and the resistance increases, 
producing auto-coherence. — Translated 
and abstracted from VIndustrie Elec- 
trique (Paris), July 25. 

# 
An Italian 30,000-Volt Power Transmission. 


The Societe des Forces Mortrices du 
Mont Cenis, Italy, has under construc- 
tion a plant for the transmission of power 
to the city of Turin from the small Al- 
pine river, the Cenischia, at the foot of 
Mount Cenis. The available head of water 
is one of the largest utilized on the Con- 
tinent. The height is 865 metres, which 
is divided into two parts, a lake being 
situated half way down. The total power 
available is about 12,000 horse-power. By 
using the lake as a reservoir this may be 
increased to about 16,000 horse-power. 
The station now existing includes three 
sets of 1,600 horse-power each. Each set 
includes a turbine direct-coupled to a 
three-phase alternator. The turbines have 


a normal power of 1,600 horse-power and- 


are connected by Zodel elastic couplings 
to alternators rated at 1,400 kilowatts. 
The latter are three-phase machines of 
the revolving-field type, twelve poles, and 
at a normal speed of 500 revolutions per 
minute generate 3,000 volts, fifty cycles, 
with an output of 270 amperes, The gen- 
erator full-load efficiency of the alter- 
nators is 96.0 per cent; at three-quarters 
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load it is ninety-six per cent and at one- 
half load it is ninety-five per cent. The 
machines are excited by a separate gen- 
erator driven by a small turbine. The 
voltage of the transmission lines is 30,- 
000, the length of line between generating 
station and the city of Turin is forty 
miles. The transformers are of the shell 
oil-bath type, the oil being cooled by 
water circulating in rings in the top part 
of the transformer casings. Electric 
pumps are used to circulate the cooling 
water. The transformers are of the sin- 
ele-phase type connected in sets of three, 
there being four in each group, one trans- 
former being held in reserve. The switch- 
board is divided into generator and feed- 
er panels, and is equipped with auto- 
matic oil-break switches to avoid the use 
of fuses. High-tension ball lightning ar- 
resters and static ground detectors are 
provided. The switchboard was tested to 
double the working pressure of the in- 
stallation—Abstracted from the Elec- 
trictan (London), August 10. 
r 


Recent Work on Thorium. 


In this article Mr. C. F. Soddy de- 
scribes the work recently carried out by 
himself and Professor Rutherford on 
radioactive substances. Thorium and 
radium, but not uranium, were found 
to be giving off a gas of no chemical 
affinity and in very small quantities in 
addition to their radioactive property. 
This gas can only be ascertained by the 
fact that it gives out rays like those of 
the substance from which it comes. The 
material character of these emanations 
was established recently by the aid of 
liquid air. By means of this they were 
condensed and the boiling point found to 
be minus 130 degrees centigrade. Mr. 
Soddy points out the extreme delicacy of 


the electrometer, which for this work far 


surpasses not only the most delicate 
balance but even the spectroscope. It 
is found that the rays from the emana- 
tions of these substances do not go on 
forever like those of the radioactive sub- 
stance, but decay rapidly and disappear. 
They leave, however, an invisible film of 
radioactive substance on any solid with 
which they come in contact. If this film 
is scraped off with sandpaper and dis- 
solved in acid it continues to give off 
these rays, gradually dying out, but the 
substance can be traced through two more 
metamorphoses before it finally be- 
comes inert and commences to decay. Al- 


though thorium is an element, yet all 
this radioactivity can be concentrated in- 
to a very small part of it. If ammonia 
is added to a thorium solution the thori- 
um is precipitated in a very inactive con- 
dition, while the little remaining in so- 
lution retains all the radioactivity. This 
it gradually looses, while the rest of the 
thorium regains its activity at the same 
rate. This process may be repeated. Te 
explain by what process a chemical ele- 
ment like thorium may come to be the 
progenitor of five new forms of mat- 
ter, the following ideas are given: As 
each atom breaks up and emits Its rays, 
a new system remains, this latter is also 
unstable and in its turn breaks up and 
emits its rays. This process goes on to 
the fifth stage, after which all is at an 
end so far as experimental researches 
have been able to determine. In an- 
swer to the possible objection that such 
large quantities of energy can not evolve 
from such small masses, the suggestion 
is made that this should not be con- 
sidered an objection, because this 1s our 
first experience with atomic energy, and 
we have nothing to compare with.—.4b- 
stracted from the McGill University 
Maqazine, July 1. 
P 
The Danger of Shock to Firemen through 
Squirting at High-Tension Mains. 

This gives an abstract of the recent 
German paper by Herr F. Heinicke, who 
has carried out some experiments to de- 
termine what danger there is to firemen 
when there are high-tension transmission 
lines close to a building which may be 
struck by the stream of water from the 
fire hose. A stream of water at a press- 
ure of five atmospheres was taken from 
a hose with an unusual diameter of twelve 
millimetres and was directed at a bare 
wire carried on well insulated supports. 
The full section of the stream was allow- 
ed to hit the wire and the voltage from 
the nozzle to the earth was measured by 
means of a standard voltmeter, the cop- 
per mouth of the hose being insulated 
thoroughly from the earth. Experiments 
were carried out with continuous and al- 
ternating currents, and with various dis- 
tances between the nozzles and the wire. 
Ordinary city water was used first and 
then one-half per cent of soda was added 
to increase conductivity. Experiments 
carricd out by Weber and Kath have 
shown that a human being, can stand a 
current of 0.03 ampere without fatal re- 
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sults, although a severe shock would be 
experienced. The following are the re- 
sults of the tests: On a three-phase, star- 
connected circuit, with 6,000 volts be- 
tween lines and the neutral earth, the 
tests show that a distance of 300 milli- 
metres is sufficient for safety with pure 
water, with the soda solution the distance 
must be increased, before the current falls 
to 0.03 of an ampere. On a three-phase 
circuit with 125 volts between lines with 
one of the mains grounded, the distance 
between the nozzle and the wire could 
be reduced to thirty millimetres. On a 
continuous-current traction circuit sup- 
plied from accumulators at 550 volts with 
a negative pole earthed, with pure water, 
and a distance from nozzle to wire of 
thirty miliimetres, the current was only 
0.016 ampere. With the soda solution 
and the same distance, the current was 
0.03 ampere. With a 240-volt continuous 
current the value of current was not 
reached at all with either pure water or 
soda, although the distance between 
nozzle and wire was reduced to fifty 
millimetres. These figures seem to show 
that the danger from this source is not 
so great as is usually supposed.—Ab- 


stracted from the Electrical Lngineer ~ 


(London), August 7. 
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The Hampshire, England, Electric Railways. 

This gives a detailed description of the 
system of electric railways which has re- 
cently been completed in Hampshire, 
England, by the Hampshire Light Rail- 
ways Company. This railway serves a 
purely country district and extends from 
the outskirts of Portsmouth to Horndean, 
a distance of about six miles; and as the 
road was opposed by landowners, a pri- 
vate right of way was acquired. ‘The sys- 
tem is worked in conjunction with the 
Portsmouth municipal railway system, 
and the necessary electrical energy for 
operating the line is purchased from the 
Portsmouth Corporation. ‘The rails are 
of the ordinary grooved girder type, 
Weighing ninety-six pounds to the yard, 
and made in lenSths of forty-five feet, 
with a percentage of shorter lengths, to 
avoid cutting rails in the construction of 
loops. The overhead construction com- 
bines a special form for light railway 
work with the ordinary form of bases, 
brackets, ete. The system adopted is 
centre-running, the trolley wire—which 
1s No. 00 B. & S. gauge—being in dupli- 
cate and carried over the centre of the 
track. The trolley line is divided into 
half-mile sections, a feeder pillar being 
erected at each place, havirg, in addition 
to the usual four-line switches, a sufficient 
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number of main switches to allow the 
main cables to be disconrtected for making 
a loop test in case of a breakdown. The 
switches are mounted on marble panels 
and fitted with cast-iron pillars with 
water-tight doors. As the end of the line 
is a considerable distance from the Ports- 
mouth power-house, power is transmitted 
to this section at 6,000 volts, three-phase. 
There are two motor-generator sets in a 
substation about midway along the line. 
Current is carried by a specially con- 
structed three-core cable to the substa- 
tion. The cable is lead-sheathed, and un- 
der this lead-sheathing is bound a copper 
earthing strip. The insulating material 
used is specially impregnated paper which 
has been tested after the cables are con- 
structed at 20,000 volts, alternating cur- 
rent, for fifteen minutes. All cables are 
laid on the solid system. The cars are 
the double-deck type and weigh, equipped, 
about seven tons ten hundredweight. They 
are provided with an electric rheostatic 
brake and a mechanical track brake.—Ab- 
stracted from the Tramway and Railway 
World (London), August 6. 
2 
The Auvert Train Lighting System. 

The Auvert system of train lighting 
is discussed in this one of the series of 
articles on train lighting by Herr R. 
Geotze. This system belongs to the class 
of complete car equipments consisting of 
a dynamo and a storage battery. It may 
be considered as a modification of the 
Stone system and it has been put in use 
on some trains of the Paris-Lyon-Medi- 
terrancan Company. The difference be- 
tween the Auvert system and the Stone 
lies in the method of driving the dyna- 
mo and of maintaining a constant voltage. 
The dynamo is hung from the car frame 
on an axle parallel to the length of the 
car, this arrangement preventing much 
of the side jarring. It is driven through 
an extended shaft also parallel to the 
length of the car and upon the end of 
which is a leather friction wheel which 
is pressed against the side of the run- 
ning wheel of the truck by means of 
springs. The normal output of the dyna- 
mo at 1,350 turns per minute is thirty 
amperes and 15.5 volts. The accumula- 
tor equipments consist of eight elements 
of the Boese system with a capacity of 
180 ampere-hours. A current of twenty 
amperes is necessary for lighting the car, 
so that the batteries are sufficient for 
eight or nine hours. The battery cases 
are celluloid enclosed in wood, four bat- 
teries being assembled in a set and the 
two sets arranged distribute the load 
equally on the car. The voltage is regu- 
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lated by a small two-pole series motor 
carefully boxed in and placed under the 
car where it is easily inspected. The axle 
of this motor carries a bronze pulley 
against which a brake is pressed by 
means of springs. The tension of the 
springs is so regulated that the frictional 
resistance of the brake is sufficient to 
hold the motor stationary until the cur- 
rent exceeds twenty-eight amperes. If 
the speed of the train exceeds fifty kilo- 
metres per hour, the output of the gen- 
erator is greater than twenty-eight am- 
peres and the motor begins to run set- 
ting up a counter-electromotive force 
which reduces the voltage at the lamps 
to the normal. The greater the speed of 
the train the greater the counter-electro- 
motive force. The system makes use of 
automatic electric switches and pole 
changes for cutting in and cutting out 
the dynamo and reversing the generator 
connections when the direction of motion 
is reversed.—T’ranslated and abstracted 
from Centralbatt Für Accumulatoren- 
Llementen-und .Aosumobilen Kunde 
(Gross-Lachterfiede-West), August 1. 


Reduction of German Cable Rates to 
the Orient. 

The Imperial German Post and Tele- 
graph Department recently issued an 
order reducing the cable rates for mes- 
sages to China, Japan, Korea, Manchuria 
and the Philippines on and after July 15, 
1903. It now costs to send messages to 
the following countries, per word not ex- 
cecding fifteen letters: - 


To China, Manchuria excepted...... $1.08 
To Korea: 
Chemulpo, Fusan and Seoul....... 1.21 
Other places.. ..s.ssessrosnasssess 1.29 
To PAPUDs sacs cesew eas Gee Ma DENA 1.21 
To the Philippines : 
DOD nionee raria wate eee ae . 1.08 
Panay, Cebu and other stations.... 1.18 
To: Manchurlas ss sackace sce cnceecnns 1.08 


These rates are for messages via Em- 
den, Vigo, Vladivostock and Nagasaki. 
lt is further announced by the postal 
authorities that after July 15, 1903, the 
use of cable codes may again be resumed 
in sending messages tq Spain. Cable 
grams for Honduras, Venezuela, Nica- 
ragua, Costa Rica and Columbia will 
only be sent at the sender’s risk. 

The British Iron Trade Association 
points to the remarkable activity of 
German iron and steel manufacturers in 
the distribution of their products in 
Great Britain, while American manufac- 
turers are becoming lethargic competitors. 
The report expresses the opinion that 
Germany’s exports of iron and steel 
manufactures will in a short time equal 
those of Great Britain. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Development of Enclosed Fuse Pro- 
tective Devices. 

No recent development in electrical 
construction devices has met with more 
rapid advancement and success than the 
so-called enclosed fuse which is to-day 
~upplanting nearly all forms of open fuse 
protective devices. Actual commercial ex- 
ploitation was begun but five years ago; 
yet to-day the enclosed fuse has been 


The development of enclosed fuse pro- 
tective devices is somewhat noteworthy, 
as their application has been almost uni- 
versal, not only to ordinary interior work, 
but for street railway motor protection, 
transformer protection, switchboard work, 
and a multitude of other service. The 
Sachs “Noark” enclosed fuse, marketed 
by the H. W. Johns-Manville Company, 
sole agent, was one of the pioneers in the 
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EXHIBIT SHOWING DEVELOPMENT OF Fuse PROTECTIVE DEVICES. 


accepted almost universally and is to- 
day being demanded by the underwriters, 
and in fact it finds a place in almost 
every new plant. At first it was thought 
that the increased cost of the necessarily 
more expensively constructed enclosed 
fuse device would to a great extent pro- 
hibit the universal application of this 
meritorious protective device; yet it was 
soon found that the many advantages 
aceruing from the use of enclosed fuses 
warranted the additional expenditure. 


enclosed fuse field. The basis for the de- 
velopment of this now well-known pro- 
tective device began more than a dozen 
years ago. The original Sachs patent of 
1894 is claimed to be the first showing 
the modern form of constructing enclosed 
fuses. 

The varicty of styles and types of en- 
closed fuse protective devices marketed 
by the above-mentioned concern is ex- 
ceedingly extensive and covers almost 
every branch of electrical service. The 


illustration herewith shows some of the 
different types and styles of enclosed fuses 
and cutouts included in this line. It is 
also of interest to note the large ampere 
sizes to which these fuses have been de- 
veloped on the various voltages in com- 
mon use. Recent tests made of Sachs 
“Noark” fuses on a 4,000-ampere-hour 
storage battery at 250 volts have demon- 
strated the entire efficacy of fuses whose 
normal carrying capacity was 400 am- 
peres at 250 volts (100,000 watts). These 
fuses were short-circuited dead on the 
terminals of the battery and operated ab- 
solutely without smoke, flash or any 
demonstration whatever, yet indicating 
upon the exterior of the tube their in- 
terior condition. Larger sizes are also 
being developed, and it is expected that 
they will be furnished up to 1,000 am- 
peres in the near future. As a circuit- 
rupturing performance, the opening of 
an enclosed fuse capable of carrying 500 
or 600 amperes at 250 volts absolutely 
without any external demonstration or ex- 
plosion whatever, and without in any way 
affecting the integrity of the tube or ex- 
ternal structure, is certainly noteworthy. 
-<> 


New Motor Cars of the Central 

` London Railway. 

The new electric motor cars which take 
the place of the separate electric loco- 
motives formerly used in the operation of 
the line have a motor truck on one end 
only. The cab covers the entire length 
over this truek, behind which the steel 
underframe is dropped low to receive the 
body of the car. The cab is nine and 
one-half feet long and six and one-half 
feet wide over the frames, while the width 
over axle boxes is seven fect two and one- 
half inches. The wheels are thirty-four 
inches in diameter with a wheel-base of 
six feet. With a current of 200 amperes 
at 500 volts each motor is designed to 
vive a tractive effort of 2,500 pounds at 
the rail, and a speed of not less than 
eighteen miles an hour. At eighty am- 
peres and 500 volts the tractive effort is 
650 pounds and the speed twenty-seven 
miles an hour. The gear ratio is one to 
four, with cut steel gears. There is a 
motor-driven air compressor, with a 
capacity of thirty-five cubic fect of free 
air per minute compressed to ninety 
pounds pressure in a main reservoir of 
cight cubic feet capacity. When the press- 
ure reaches ninety pounds the motor 18 
automatically cut out, but the circuit is 


closed again when the pressure has fallen 


to eighty pounds. The Westinghouse 
quick-acting brake is used, and a hand 
brake is also fitted. 
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A New Departure in Incandescent 
Lamps. 

The Bryan-Marsh Company, New York 
and Chicago, has developed a type of in- 
candescent lamp which will no doubt 
prove a very attractive proposition to cen- 
tral station managers. One of the great- 
est obstacles in the way of satisfactory 
service by means of incandescent lamps 
lies in the fact that, no matter how well 
an incandescent lamp may be made, there 
comes a time when, in spite of the great- 
est care in regulating the voltage and in 
submitting the lamp to severe shop tests 
before packing, the lamp begins to grow 
dim, and it becomes a very inefficient 
piece of apparatus. 


Realizing the dissatisfaction which 
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dropped to the original efficiency, and for 
the next 500 hours there is a gradual de- 
cline to eighty per cent of the original 
candle-power. Up to this point, as is 
well known, the illumination is very satis- 
factory, but when it drops down to some- 
thing between seventy and sixty per cent, 
there is a point reached where the lamps 
are so dim that dissatisfaction is mani- 
fest. 

The design and construction of the new 
type of Bryan-Marsh lamp are such that 
when the lamp crosses the eighty-per-cent 
line it will burn out. Of course, it is 
impossible to make an incandescent lamp 
that will automatically burn out when it 
reaches the exact eighty-per-cent line. 
The accompanying curve sheet, which 
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CURVE SHEET SHOWING TEST OF NEW INCANDESCENT LAMP. 


arises from the poor illumination of a 
lamp which has outlived its useful life, 
to say nothing of the poor economy from 
an operating point of view, central sta- 
tion managers have often found it expe- 
dient to go out over their lines at certain 
periods and renew all lamps which have 
falled below a certain predetermined 
standard of candle-power. 

The advantages, then, of a lamp that 
would always be bright and never grow 
dim throughout its useful life, provided 
this life were of sufficient length to justify 
its installation, are evident. This is just 
what the Bryan-Marsh Company is aim- 
ing at in the production of its new type 
of incandescent lamp. The accompanying 
drawing is a reproduction of an average 
curve sheet, and shows the results of a 
test on a number of lamps constructed 
‘yon this principle. When the lamps are 
originally installed, the illumination rises 
at once to a little above the original can- 
lle-power. In about 150 hours this has 


shows the test made on twenty-one lamps, 
with an average efficiency of 3.41 watts 
per candle, points out how near to the 
eighty-per-cent line the lamps actually 
burn out. The rating of these lamps was 


3.5 watts per candle. The average life - 
to eighty per cent was 813 hours, and 


the actual average life, 914 hours. 

If this condition can be maintained 
continually, there is no doubt that, in 
many quarters, a type of lamp having this 
characteristic will be very well received. 

Motor-Starting Rheostats. 

The accompanying illustration shows 
a motor-starting rheostat for rear-of- 
switchboard mounting, made by the Cut- 
ler-Hammer Manufacturing Company, 
Milwaukee, Wis. The apparatus consists 
of the usual front and resistance, the con- 
tacts, etc., on the front being reversed in 
arrangement to those on the front-of- 
board apparatus, so that when the starter 
is mounted on the rear of the switch- 
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board, with the contact parts facing out 
from the board, the hand-wheel will be 
moved in the same direction to cut out 


Moror-STARTING RHEOSTAT. 


resistance as is the case with the lever 
for the front-of-board apparatus. 

In addition to this, the contact parts 
are insulated from the lever and the re- 
sistance is rearranged in order to allow 
space for the passage of the hand-wheel 
shaft through the resistance and switch- 
board. This results, in some instances, in 
a somewhat larger starter than is neces- 
sary in front-of-board arrangement, in 
so far as the external dimensions are con- 
cerned; but other than this, the rear-of- 
board apparatus is arranged for prac- 
tically the same service and has the same 
capacity in both front and resistance as 
the front-of-board type. 


EPNER PE 

The Interborough Rapid Transit Com- 
pany has contracted for an escalator to 
be installed at the Thirty-third street 
station of the Sixth avenue elevated rail- 
road. The escalator will be placed on 
Broadway just north of Thirty-third 
street and will carry passengers direct to 
the downtown station. A footbridge will 
extend over the tracks to the uptown 
station and it is anticipated that a major- 
ity of the uptown passengers will avail 
themselves of the escalator and foot- 
bridge thus avoiding the laborious climb 
of the stairway used at present. In con- 
nection with this installation, the com- 
mendable action of the owners of the de- 
partment store on the corner in surrender- 
ing much of their sidewalk and part of 


their basement space should be noted. 


With a pressure of 100 pounds at the 
nozzle, one and three-eighths inches di- 
ameter, a stream can be thrown vertically 
103 feet, and horizontally ninety-six feet. 
The nozzle will discharge 574 gallons of 
water per minute. With a higher press- 
ure, equivalent to a higher head, the 
amount discharged and the distance to 
which the water may be thrown will be 
increased. 
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THE AMERICAN STREET RAILWAY 
ASSOCIATION. 


PROGRAMME OF THE TWENTY-SECOND AN- 
NUAL MEETING, HELD AT SARATOGA, 
N. Y., SEPTEMBER 2, 3 AND 4. 


The twenty-second annual meeting of 
ihe American Street Railway Association 
convened at Saratoga, September 2, 3 
and 4. ‘The first session was held on 
Wednesday at 2 p. M. The following 
programme had been arranged: 

Meeting called to order by W. Caryl 
Ely, first vice-president. 

Address of welcome by Hon. A. P. 
Knapp, president of the village of Sara- 
toga. Calling of the roll. Address of the 
president. Report of the executive com- 
mittee. Report of the secretary and 
treasurer. 

The following papers were scheduled 
for presentation : 

“Steam Turbines.” “Electric Welded 
Joints.” “The Evils of Maintenance and 
Champerty in Personal Injury Cases.” 
“Train Orders and Train Signals on 
Interurban Roads.” Freight and Ex- 
press on Electrice Railways.” “The 
Manufacture of Distribution of Alter- 
nating Currents for City Systems.” 
“Comparative Merits of Single and 
Double-Truck Cars for City Service.” 
“The Right of Way.” 

Appointment of committee on nomi- 
nation of officers and selecting of next 
place of meeting. 

THURSDAY, 10 A. M. 

Discussion of papers presented to the 
association. Report of committee on 
standard rules for the government 
of employés. | 

FRIDAY. 

Continued discussion on papers pre- 
sented to the association. Report of com- 
mittee on standards. Election of officers 
for the ensuing year. 

The following entertainment was pro- 
vided for the attendants at the conven- 
tion, and, in addition, two daily concerts 
by Victor Herbert’s orchestra. On Wed- 
nesday, at 8 P. M., there was an excursion 
to Saratoga Casino, the train being 
drawn by an electric locomotive. On 
‘Thursday, at 1 P. M., an excursion was 
made to Schenectady, to visit the works 
of the General Electric Company. Fri- 
day, at 1 P. M., an excursion was made 
to Lake George, the train drawn by an 
electric locomotive. Friday evening, an- 
nual banquet at the Grand Union Hotel. 

The excursions to Saratoga Casino and 
Lake George were by courtesy of the 
IIudson Valley Railway Company. The 
excursion to Schenectady was by courtesy 
of the General Electric Company. 

Among the exhibitors displaying ap- 
paratus at the convention were the fol- 
lowing: 

American Automatic Switch and Sig- 
nal Company, Chicago. 
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American Automatic Switch Company, 
New York. 

American Brake Shoe and Foundry 
Company, Mahwah, N. J. 

American Car and Foundry Company, 
Chicago. 

American Car Seat Company, Brook- 
lyn, N. Y. 

Benjamin Electric 
Company, New York. 
Brady Brass Company, New York. 

Harold P. Brown, New York. 

Bullock Electrice Manufacturing Com- 
pany, Cincinnati, Ohio. 

Cheatham Electrice Switching Device 
Company, Louisville, Ky. 

Chicago Mica Company, Valparaiso, 
Ind. 

Climax Fence Post Company, Chicago. 

Columbus Steel Rolling Shutter Com- 
pany, Columbus, Ohio. 

R. W. Conant, Cambridge. 

Consolidated Car Fender Company, 
New York. 

Consolidated Car Heating Company, 
Albany, N. Y. 

Continuous 
Chicago. 

Crouse-Hinds Electric Company, New 
York. 
` Dearborn Drug and Chemical Works, 
Chicago. 

Detroit Trolley and Manufacturing 
Company, Detroit, Mich. 

O. M. Edwards Company, Syracuse, 
N. Y. 

Electrice Storage Battery 
Philadelphia. 

Electric Railway Equipment Company, 
Cincinnati, Ohio. 

Federal Manufacturing 
Cleveland, Ohio. 

C. J. Field, New York. 

General Eléetrie Company, Schenec- 
tady, N. Y. , 

Gold Car Heating and Lighting Com- 
pany, New York. 

Gould Storage Battery Company, New 
York. 

C. J. Harrington, New York. 

F. M. Hawkins, New York. 

H. W. Johns-Manville Company, New 
York. 

Johnson Wrecking Frog Company, 
Cleveland, Ohio. 

Le Valley Vitae Carbon Brush Com- 
pany, New York. 

National Carbon Company, Cleveland, 
Ohio. 3 

National Electric Company, Milwau- 
kee, Wis. 

Ohio Brass Company, Mansfield, Ohio. 

Peckham . Manufacturing Company, 
New York. 

Pittsburg Reduction Company, Chi- 
cago. 

Pittsburg Switch and Signal Com- 
pany, Pittsburg, Pa. 

Robins Conveying Belt Company, New 
York. 

Rossiter, MacGovern & Company, New 
York. 

Speer Carbon Company, St. Mary’s, 
Pa. 


Manufacturing 


Rail Joint Company, 


Company, 


Company, 
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Standard Automatic Lubricator Com- 
pany, Philadelphia. 

Standard Paint Company, New York. 

Standard Vitrified Conduit Company, 
New York. 

Stanley Electric and Manufacturing 
Company, Pittsfield, Mass. 

Sterling Meaker Company, 
N. J. | 

Sterling Varnish Company, Pittsburg, 


Newark, 


a. 

Taylor Electric Truck Company, Troy. 

Traction Equipment Company, Brook- 
lyn, N. Y. 

Trolley Supply Company, Canton. 

Union Signal Company, Cambridge. 

United States Electric Signal Cob- 
pany, West Newton, Mass. 

United States Steel Company, West 
Everett, Mass. 

Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa. 

Westinghouse Traction Brake Com- 
pany, Pittsburg, Pa. 

Wheel Truing Brake Shoe Company, 
Detroit, Mich. 


-—— O 


The Meeting of the British Associa- 
tion. 


The annual meeting of the British As- 
sociation will be held at Southport, Eng- 
land, beginning Wednesday, September 
9. A large committee has been in charge 
of local arrangements for some time past, 
and every indication points that there 
will be an unusually large gathering and 
that the attractions provided will be of 
great value. 

Three sections will meet in the Science 
and Art Schools as follows: Section A, 
which is in two departments, mathematics 
and astronomy; Section B, chemistry ; 
and Section G, engineering. Section L, 
education, will meet in the Cambridge 
Hall, and Section H, anthropology, will 
meet in the Town Hall. Two of the cor- 
poration committee rooms in the Town 
Iall have been set aside for the delrber- 
ations of the International Meteorologic- 
al Committee which will meet in South- 
port at the same time as the British 
Association. The laboratory of the Science 
and Art Schools will be used as a meteoro- 
logical museum and for the reception of 
apparatus and specimens illustrative of 
papers communicated to the sections. 

The first general meeting of the assem- 
bly will be held on Wednesday evening, 
September 9, at 8.30, in the Opera House, 
when the president, Sir Norman Lockyer, 
will deliver his inaugural address. 

Excursions will be made to Manches- 
ter, visiting the works of the British 
Westinghouse Electrical and Manufactur- 
ing Company at Old Trafford. The new 
technical school, the John Rylands Li- 
brary, and the Chetham Hospital will be 
inspected. A trip will be made to Stony- 
hurst College and Whalley. l 

On the concluding day of the meeting, 
Wednesday, September 16, an excursion 
will be made to the British Insulated 
Wire Company’s works at Prescot, the 
Lancashire & Yorkshire Railway Com- 
pany’s works at Horwich and to two col- 
lieries at Wigan. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


A POWER PLANT FOR DULUTH—The Great Northern Power 
Company, of Duluth, Minn., is about to install an electric power 
plant which it is expected will eventually deliver some 100,000 
norse-power. A fall of more than 350 feet vertically is secured by 
bringing the water down a steep hill in a pipe. Energy is to be 
furnished for the industries of the city and probably for the mines 
of the Mesaba range. The first installation will cost about 
$3,500,000. 


VIRGINIA POWER COMPANY TO INCREASE ITS CAPACITY 
—The Virginia Passenger and Power Company has purchased thirty- 
six miles of land lying on both sides of the Appomattox river, and 
will construct a lake thirty miles long and four miles wide, the 
object being to obtain a full supply of power for the cities of 
Richmond and Petersburg. It is also proposed to erect a clubhouse 
and to create a great pleasure resort at this point. It is said that 
the genera] plan contemplates the expenditure of several millions 
of dollars. | 


NEW CALIFORNIA POWER PLANT—The California Edison 
Electric Cempany has started preliminary work on another power 
plant to be situated on Bear creek. It will be located near the 
junction of Bear creek and the Santa Ana river, near the headworks 
of the present power-house in the Santa Ana Cañon. The water 
of both rivers will be used to furnish power, and by means of an 
extensive system of tunneling a long pipe line will be established. 
The power from this plant will be used by the Edison company 
to supplement the supply which goes to San Bernardino, River- 
side, Redlands and Los Angeles. 

A CONSOLIDATION SUGGESTED FOR THE CHICAGO TRAC- 


TION COMPANIES—A consolidation of all the Chicago street car 
lines is the solution of the traction problem favored by Judge 


‘Grosscup and planned by the Union Traction receivers, accord- 


ing to a statement which has been made by Marshall E. Sampsell. 
receiver. A basis of one-city-one-fare is considered by the receivers 
to be the best foundation upon which to ask franchises from the 
city. The Court favors this plan, and the details will probably 
be worked out by protective committees representing the North- 
west and other companies, together with a voting trust with power 
to act for the Union Traction Company. The Chicago City Railway 
will be represented by New York stockholders who favor consolida- 
tion and by Chicago shareowners who hold the same views. It 
is not believed that the one-city-one-fare arrangement would be 4 
heavy burden upon the consolidated company, as it is thought that 
through travel through the various parts of the city will be com- 
paratively light. 


THE COOPER HEWITT MERCURY VAPOR LAMP. 


The Cooper Hewitt Electric Company has recently perfected a 
new method of starting some of the various types of mercury 
vapor lamps manufactured by it under the Hewitt patents. 

Up to now the lamps put into commercial use were started by 
a high-potential kick from an inductance coil. A special quick- 
break switch under oil was used to make and break a circuit across 
the coii, the discharge of which passed through the lamp, breaking 
down the initial reluctance to starting. 

The new process of starting, which is called by the descriptiv 
name, the “Tilting” method, is somewhat similar to that employed 
by Arons and other early investigators, in that an absolute con- 
nection is established between the two electrodes of the lamp by 
means of the fluid of the electrodes themselves. 

These lamps had two mercury electrodes on the same plane 
and were started by being turned sideways so that the two pools 
of mercury came into contact. On being returned to the original 
position the contact was broken and the conduction through the 
vapor established. ` 

In the Hewitt lamp, however, the electrodes are placed on» 
above the other and a connection is established by first tipping 
the lamp so that there is an excess of mercury in the nor- 


mal upper electrode and then allowing this mercury to flow, 
by gravity, in a stream down the length of the tube. This stream 
momentarily establishes a metallic connection between the elec- 
trodes and then breaks, usually at the bottom, where it ends in 
a spray. The lamp lights across the break, the luminous area 
rapidly extending up the tube as the stream falls away. The liquid 
mercury has the property of stringing out into a long, fine, con- 
tinuous stream, and lamps over four feet long have been lit in this 
manner, using no more mercury than is required for their normal 
operation. It is usual, however, to use lamps about two feet long 
to operate on fifty-five or sixty volts. This is the type of lamp here 
illustrated. 

At the upper end is the condensing and regulating chamber. 
which is one of the distinctive features of the Hewitt lamp. Th» 
lamp is supported by two asbestos-lined clamps to a metal tube, 
through which run the wires to the two terminals. The rod is 
pivoted in the centre and has a weight at the lower end so that 
the lamp normally hangs as shown. A chain is provided for pull- 
ing the upper electrode down and thus furnishing it with a 
surplus of mercury. On releasing the chain the lamp returns 
automatically to its normal position, the stream is formed and 


New Type Hewitt Meecury Vapor Lamp. 


the conduction through the vapor established. A spring and 
cushion at the pivot prevent any jar. An adjustable reflector is 
strapped to the supporting rod. 

To operate 110 to 120 volts, the lamps are connected two in 
series. If it is intended to light both lamps simultaneously they 
are mounted in one frame and tilted together. With an apparatus 
of this kind, a simple rheostat and choke coil for steadying resist- 
ance are all that is required. When the lamps are to be lighted 
independently, each is furnished with a resistance having in 
shunt across the vapor lamp another resistance which is auto- 
matically cut out when the lamp is started. Two forty-volt, 1.5- 
ampere incandescent lamps are used as the shunt, so that being 
first turned on by an ordinary switch the operation of tilting the 
vapor lamp may be readily accomplished in an otherwise dark 
place. They also serve as pilot lamps to show when the switch is 
left closed and the vapor lamps unlit. 

Besides the lamp illustrated, the company is manufacturing 
two other types of Tilting lamps. Both are mounted in double 
holders and are intended to be lit simultaneously. One set con- 
sumes but 1.3 amperes and is intended for retouching and lantern 
slide work, etc., while the others are the regular three-ampere 
lamps and are arranged for all sorts of photographic and printing 
work. 

In spite of the distortion of colors produced by the light, the 
lamp is finding much favor as an illuminant for offices where 
close application is required. 

The company has recently installed vapor lamps for lighting 
the composing-room of the New York Evening Post and the train 
despatcher’s office of the Pennsylvania Railroad at Jersey City, N. J. 


é 
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PERSONAL MENTION. 


MR. S. L. BARRIETT is the 
designer of the well-known Cin- 
cinnati motor, and the inventor 
of the automatic-release rheostat 
and self-oiling bearing, two in- 
ventions which have been util- 
ized with the greatest practical 
benefit in connection with che 
operation of electric motors. 
Mr. Barriett was general mas- 
ter mechanic of West Point 
foundry during the late Span- 
ish American War, and is 
recognized as an authority on 
electrical and mechanical mat- 

Mr. S. L. BARRIETT. ters generally. While asso- 
ciated with the Sprague Electric 
Company, Mr. Harriett worked out various controlling devices for 
that company, leaving this connection in 1896, when he took charge 
of the tool-designing at the West Point foundry, shortly after 
being promoted to the position of general master mechanic. 
Shortly after the war Mr. Barriett resigned his position at the 
West Point foundry and came to Cincinnati, organizing the Cin- 
cinnati Electric Motor Company, designing special tools and ma- 
chinery for the manufacture of electric motors ranging from one- 
half to ten horse-power. This institution has been very successful, 
and on July 1 it was decided to change the name to the Barriett 
Electric Company. The Barriett Electric Company will manufac- 
ture the Cincinnati motor and also a new type of motor which Mr. 
Barriett is designing, and which will be known as the Barriett 
motor. 


MR. G. WILBUR HUBLEY, superintendent and electrical engi- 
neer of the Louisville Lighting Company, Louisville, Ky., made a 
brief visit in New York city last week on his return from Atlantic 
City. 

MR. WILLIAM S. BARSTOW, the well-known consulting engi- 
neer, New York city, has moved his headquarters to the Bowling 
Green offices, 11 Broadway. Mr. Barstow makes a feature of giving 
periodical and special reports on electrical properties, prepares 
plans and specifications, and supervises installations. 


MR. CHARLES H. WILLIAMS, of the Madison Gas and Elec- 
tric Company, Madison, Wis., will be in charge of the wrinkle de- 
partment of the National Electric Light Association. Mr. ‘Williams 
was suggested by past-President Doherty, and will make this sub- 
ject of value and interest to the members of the association. 


MR. GEORGE C. EWING has been appointed the New England 
representative of the Cooper Hewitt Electric Company, of New 
York city, to handle the Hewitt mercury vapor lamp in his terri- 
tory. This is not a change from his present business, but an addi- 
tion to it. Mr. Ewing’s headquarters are the Board of Trade Build- 
ing, 131 State street, Boston, Mass. 


MR. T. F. MANVILLE, president of the H. W. Johns-Manville 
Company, and family returned on August 20 from a two months’ 
trip abroad, visiting London, Paris, Berlin and other places on the 
Continent. Mr. Manville was largely interested in numerous im- 
portant tests of the efficiency of pipe-coverings conducted by the 
English Government, and feels confident of closing some large con- 
tracts as a result. 


MR. LARUE VREDENBURGH has been appointed reporter on 
advertising methods, and will present a report on this subject at 
the twenty-seventh annual convention of the National Electric 
Light Association, to be held in Boston, May, 1904. Mr. Vreden- 
burgh is in charge of the Edison Electric Illuminating Company’s 
exhibition department in Boston, and this is one of the most com- 
plete of its kind in the country. 

MR. FRANCK Z. MAGUIRE, of New York and London, has been 
elected vice-president of the DeForest Wireless Telegraph Company. 
Mr. Maguire was formerly associated with Thomas A. Edison and 
Alexander Graham Bell in electrical work and will be a valuable 
member of the DeForest company. Mr. Maguire has numerous 
electrical interests in this country and Great Britaln and crosses 
the ocean several times every year. 


MR. RUSSELL HOWLAND, for several years assistant advertis- 
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ing manager of the ExectricaL Review, has recently resigned to 
open a business office at 150 Nassau street, New York city. It is Mr. 
Howland’s intention to take charge of general advertising for his 
patrons and its systematization, this service to include the prepara- 
tion of original copy and literature and a system of following up 
enquiries. His experience should win him pronounced success in 
this field. The EvLecrricat Review extends to Mr. Howland its best 
wishes for his success. 


ELECTRIC RAILWAYS. 


WATERTOWN, N. Y.—It is rumored here that the street car 
line into Dexter will next year be extended to Guffins Bay, to handle 
both a freight and a passenger business. 


SOUTH BEND, IND.—The Northern Traction Company has 
been incorporated to build an electric railroad connecting the 
cities of South Bend, Laporte, Valparaiso and Hammond. 


DOYLESTOWN, PA.—Rights of way for the extension of the 
Philadelphia & Easton Railway Company’s line from Tohickon 
Park to Bedminster, three miles, have been secured, and work will 
commence shortly. The extension will cost about $50,000. 


BURLINGTON, IOWA—Plans have been made for the construc- 
tion of an interurban electric line from this city to Keosouqua. 
Corporate articles have been filed by the Burlington Interurban 
Company, with $200,000 capital stock. Carl Liepold is president 
and J. W. Topping, secretary. 


DOYLESTOWN, PA.—It is said on good authority that a trolley 
road will be built between Newton and Willow Grove at an early 
date. The route between the two places has been decided on 
and considerable of the right of way secured. The line will take 
in the villages of Richboro, Southampton, Davisville and Hatboro. 


MINEOLA, N. Y.—The board of supervisors has unanimously 
granted the Mineola, Roslyn & Port Washington Traction Com- 
pany a franchise over the country roads included in the proposed 
trolley route from Mineola to Port Washington. Under the condi- 
tions of the franchise the company is required to begin work not 
later than January 1 next and complete the road on or before 
June 1, 1904. 


LOUISVILLE, KY.—The Southern Kentucky Interurban Trac- 


tion and Power Company has been incorporated in New Jersey for. 


the purpose of building an electric railroad from Bowling Green 
to Hopkinsville, via Franklin, Russellville and Elkton. The com- 
pany is now acquiring right of way between the terminals of the 
proposed line, most of it having been already secured. The con- 
pany’s capital is $125,000. 


SHARON, PA.—The officials of the Cleveland & Sharon Elec- 
tric Railway have awarded the contract for the construction of the 
line from Middlefield to Sharon, a distance of forty-five miles, to 
Joyce, Heasley & Fawcett, of Youngstown, for $200,000. The line 
is now in operation from Cleveland to Middlefield. In addition to 
the line from Middlefield to Sharon, another is to be built by 
the same company from Kinsman through to Warren, Ohio, and the 
line is also to be extended northeast from Kinsman to Greenville 
and Meadville. 


LITTLE ROCK, ARK.—The state board of railway incorporators 
has granted a charter to the Little Rock & Monroe Railway Com- 
pany, which will probably furnish the connecting link in a new 
line from Little Rock to New Orleans. The capital stock is 
$500,000. The proposed line is to be about fifty miles in length, 
extending from Felsenthal, Ark., to Monroe, La. It. will probably 
cross the Ouachita River at Ouachita City, La. The directors of 
the company are: C. D. Johnson, president, St. Louis; E. A. Frost, 
Texarkana, Ark.; E. W. Frost, Texarkana, Ark.; J. F. Rutherford, 
Pine Bluff, Ark., and J. E. Cavanagh, Lapile, Ark. 


PAWTUCKET, R. I.—If present plans are carried out, work will 
commence next year on the construction of a double-track elec- 
tric railroad between Woonsocket and Providence, by the new 
Providence & Burrillville Street Railway Company. The line will 
start from a point south of Woonsocket and will run through North 
Smithfield, Lincoln and Smithfield to a point near Centredals, 
connecting there with the tracks of the Providence system. The 
distance between Providence and Woonsocket by steam road is 
sixteen miles, and the promoters of the plan hope to cut this down 
two or three miles. The company will handle both passengers 
and freight and will also do an express business. 


__ _______ — 
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ELECTRICAL SECURITIES. 


Contrary to expectations, the price changes during last week 
amounted to very little. The total dealings were lignter than in 
any week for some time, and it is stated that on Thursday the 
record was made for the smallest dealings in two years. While 
this was hardly expected, dulness at this time is the rule. The 
general prosperity of the country is admitted, and at this time it 
seems hard to reconcile the prevailing opinion that a decline in 
values is the forerunner of a decline in industrial activity. 

The money market appears to be in a stronger position than 
the adverse speculative conditions of the past few months 
would seem to warrant. This, however, is due to the 
radical measures which government officials have taken to 
provide against a  prot.acted stringency. The announce- 
ment has been made that Secretary Shaw has accumulated 
from internal revenue receipts a fund of $40,000,000, which will 
be thrown into the local money market in case of necessity. This, 
of course, relieves the banking community of any uneasiness, and 
it is also known that the greater number of banks are in a stronger 
position than they have been for several years. 

Railroad earnings, which are taken more or less as the index 
of industrial conditions, show an unabated prosperity. Some com- 
panies which were not expected to do very well have shown, in 
balancing up their books, that the earnings have been beyond the 
most sanguine expectations. 

ELECTBICAL SECURITIES FOR THE WEEK ENDING AUGUST 29. 


yew York: Closing. 
Brooklyn Rapid Transit................. 45% 
Consolidated Gas .........-cecececceteees 178 
General Electric ........... cece ccceeees 163 
Kings County Electric................08. 150 
Manhattan Elevated ..............cceeees 13514 
Metropolitan Street Railway............. 114 
New York & New Jersey Telephone...... 148 


Westinghouse Manufacturing Company... 175 


The annual report of the Brooklyn Rapid Transit Company for 
the year ended June 30, 1903, shows the gross earnings to have 
been $12,357,041, and the expenses, $7,553,939, leaving net earnings 
of $4,803,102. The total income of the company amounted to 
35,025,491, and the charges to $4,289,907, leaving a surplus for the 
year of $735,584, as compared with a deficit of $129,156 for the 
preceding year. 


Boston: . Closing. 
American Telephone and Telegraph...... 133 
Edison Electric Illuminating............. 230 
Massachusetts Electric 2... cc cece wee wees 81 
New England Telephone...........es.e0% 125 


Western Telephone & Telegraph preferred 80 
It is estimated that the earnings of the American Telephone 
and Telegraph Company this year will be about 10 per cent on 
the stock eligible for dividends, and about 8 per cent on the 
total stock outstanding. The direct net earnings of the company 
from its long-distance service this year will probably be at least 
$2,000,000, against $1,800,000 last year. 


Philadelphia: Closing. 
Electric Company of America........... 85g 
Electric Storage Battery common ........ 56 
Electric Storage Battery preferred ....... 56 
Philadelphia Electric ......... PE ah ace 614 
Union Traction .....ssseosesossessos e... 438% 
United Gas Improvement........cccececes 84 


The stockholders of the Union Traction Company will hold their 
annual meeting on September 16. 


Chicago : Closing. 
Chicago Telephone ............eeeeeeeee 122 
Chicago Edison Light.............0000. . 140 
Metropolitan Elevated preferred......... 60 
National Carbon COMMOD...........ee00- 20 
National Carbon preferred.............6. 88 
Union Traction cOMMON..........ceseves 4% 
Union Traction preferred...........eeee. 32 


The directors of the South Side Elevated Railroad have declared 
the regular quarterly dividend of 1 per cent, payable September 
30. Books close September 19 and reopen October 1. 
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ELECTRIC LIGHTING. 


SAUK CITY, WIS.—A contract has been made with a Ma 
firm for an electric lighting and power plant for this towl 
cost $9,000. This does not include the building. 


HUNTINGTON, W. VA.—Work on the new power station 
the Camden Inter-State Railway at Kenova has been comme 
and the new station will be completed as soon as possible. 
building, when completed, will have cost $2,000,000. 


NIAGARA FALLS, N. Y.—The common council has acce 
the bid of the Buffalo & Niagara Falls Electric Light and Pi 
Company to light the city streets. The city is to use not 
than 400 arc lights, at $65 a light, and the contract is to 
for a period of five years. 


JANESVILLE, OHIO—The Acme Electric Light and Pt 
Company has been incorporated with a capital of $10,000, to 
nish Crooksville with light and power. The incorporators of 
company are Ellwood Newberry, Lewis Springer, H. F. Kin 
W. H. Dunn, A. E. Smith and J. J. Hill. 

GRAND RAPIDS, MICH.—The Grand Rapids Edison < 
pany’s plant at Lowell is said to be nearing completion. 
plant, which will cost $500,000, is located two miles north of 
well in Vergennes township. The electricity will be used lar 
in Grand Rapids for lighting, heating and power. 

APPLETON, WIS.—The United Gas and Electric Corporat 
of which Thomas A. Rockwell, president of the Fox River Vz 
Gas and Electric Company, is chairman, has purchased the 
and electric interests at Ishpeming. ‘the property includes 
electric light and gas plants of Negaunee and Ishpeming and 
interurban electric railway between them. 

DUXBURY, MASS.—It is stated that a proposition is wm 
way for the formation of a stock company of Boston capita 
to furnish light for Duxbury, Standish Shore, Duxbury Be 
and Green Harbor village, possibly extending the system thro 
Brant Rock, and that more than $50,000 has been subscribed 
the purpose. The company, if present plans materialize, 
probably furnish power for electric lines that may be built thro 
the South Shore beaches. 

TROY, N. Y.—Articles of incorporation for the Hoosic E 
tric Light and Power Company have been filed in the office of 
county clerk. The capital stock of the company is $50,000, 
the directors are Le Grand G. Tibbits, George A. Bovie and S: 
McLeod. The company will do business in Renssalaer, Washing 
Albany and Saratoga counties, operating particularly in Schag 
coke, Pittstown, Hoosick and Hoosick Falls, White Creek, € 
bridge, Jackson, Easton, Greenwich, Petersburgh, Valley F: 
Johnsonville, Eagle Bridge, Green Island, Waterford, Troy, 
bany, Cohoes, Rensselaer and Watervliet. The field of opera 
may be extended to all parts of the state, and the company’s eq 
ment, it is said, will be sufficient to do municipal lighting anc 
furnish light and power to large industrial concerns. 

LEGAL NOTES. 

SUIT FOR INFRINGEMENT OF CLEANING AND COAT] 
PROCESS—The Safety Armorite Conduit Company, Pittsburg, 
a large manufacturer of the enameled type of iron-armored elec 
conduits, has brought a suit in the United States Circuit Court 
the Western District of Pennsylvania against the American Con 
Manufacturing Company, of New Kensington, Pa., alleging an 
fringement of a patent for a cleaning and coating process. 


TIME LIMIT ON TRANSFERS—The Supreme Court of M 
land has held in the case of Garrison vs. United Railways and E 
tric Company (55 Atlantic Reporter 371) that a statute of 
state requiring the street car company of Baltimore city to 1 
on request to each passenger paying a cash fare for a “con 
uous” ride a transfer, does not prohibit the company from li: 
ing the time within which a transfer can be used. It was furt 
held that when the time limit of a transfer issued by the st 
railway has expired, the transfer is void on its face, and the « 
ductor is justified in refusing to honor it and in demanding a f 
It was also decided that when a conductor has given a passer 
a reasonable time and opportunity to pay his fare and the } 
senger has refused, and the conductor has commenced to eject 
passenger, the ejection may be completed even though a fare 
tendered, as the passenger has forfeited his rights ag such. 
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INDUSTRIAL ITEMS. | 


IE SPRAGUE ELECTRIC COMPANY, 524 West Thirty-fourth 
, New York city, in its bulletin No. 206, describes a line of 
ell motors for direct current. This includes round-top motors, 
and enclosed; medium-speed, six-pole, single-field-coil motors; 
‘low-speed, six-pole, single-fleld-coil motors. : 


JE BUREAU OF EXPERT INVESTIGATION AND CON- 
JCTION, 35 Nassau street, New York city, has issued an at- 
ve folder setting forth the functions of the organization. 
consists of specifications on electrical, mechanical, hydraulic, 
mining and factory engineering problems, and research into 
ical problems. There is also a law department, and a depart- 
of patents and patent law. 


HE DOUBLEDAY-HILL ELECTRIC COMPANY, Pittsburg, 
is supplying the electrical apparatus for the new Grand 
a House, in Pittsburg, which is being entirely redecorated. 
work is being done by the Fullman Company, which is in- 
ng its new floor box. This will be described later. The large 
ier for this installation is of the Wirt type, manufactured by 
Virt Electric Company, Philadelphia, Pa. 


HE OTIS ELEVATOR COMPANY, 71 Broadway, New York 
has secured an order from the Navy Department for an elec- 
jumb-waiter with push-button control, to be installed on the 
d States receiving ship Hancock. The car will run from the 
ry on the lower deck to the messroom on the upper deck, with 
rd landing at the deck midway. The rated capacity of the 
-waiter will be 250 pounds, at seventy-five feet per minute, 
the car travel will be thirty feet. 


HE VARLEY DUPLEX MAGNET COMPANY, Providence, 
has issued its catalogue No. 10B. This contains descriptions 
illustrations of electromagnets and all kinds of coil windings 
sulated and bare wire. A supplement to this work, which is 
uable contribution to the literature on this subject, has two 
» sheets showing the relation between ampere-turns and pull 
uunds for different air-gaps, and also showing the relation be- 
a pull in pounds and air-gap for various ampere-turns. 


HE CROUSE-HINDS ELECTRIC COMPANY, Syracuse, N. Y., 
arketing a fine line of “‘Norbitt’ electric specialties. These 
bitt” porcelains are well known to the electrical trade, and 
rn visitors are invited to enquire at the New York office, 23 
street, where a full stock is carried. A new catalogue which 
lust been issued by the company will give a good idea of the 
sive line covered by the “Norbitt” specialties, and this will 
nt to any one interested upon request to the company. 


HE PHOENIX GLASS COMPANY, New York, Pittsburg anJ 
izo, has just issued a handsome catalogue on electric and gas 
s and shades. This catalogue, which is known as No. 15, is 
y 12 inches in size, consists of 108 pages, fifty-four plates, 
over 1,000 artistic designs of globes and shades for gas, elec- 
or combination fixture and bound in heavy green cloth with 
some decorations and lettering in silver. Every color and 
d of design to harmonize, not only with the chandeliers but 
the interior decorations as well, are shown. 


HE WESTERN ELECTRIC COMPANY, Chicago, Ill, in its 
‘in No. 6005 illustrates a new line of automatic circuit-break- 
yr direct currents. The company states that the current-carry- 
arts will not rise in temperature more than twenty degrees 
» the surrounding atmosphere. The breakers are tripped by a 
e electromagnet device. There is ample copper in the lami- 
brushes and in the coils, and the endeavor has been made to 
ruct a breaker which will possess reliability, simplicity and 
gth. This handsome bulletin will be sent on request. 


HE H. T. PAISTE COMPANY, Philadelphia, Pa., manufac- 
of electric light supplies, has recently purchased a pottery, 
this, with the expansion of its electrical supply business, has 
ssitated the active services in its home office of its secre- 
E. A. Jenkins. Mr. Jenkins has heretofore had charge of 
western office of the company, with headquarters at 190 
h Desplaines street, Chicago. Ill. The H. T. Paiste Company 
secured the services of James Wolff, western sales manager of 
New York Insulated Wire Company, who will conduct the 
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former company’s western business at the same address, in con- 
nection with his present well-known wire line. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, 111l., has secured a contract from the New Home Company. 
of Linton, Ind., for an 800-line switchboard with an ultimate ca- 
pacity of 3.000 instruments. The contract includes the telephones. 
The satisfactory results which the Kellogg company’s apparatus has 
given in the plant of the Knox County Telephone Company, of 
Vincennes, Ind., have caused the directors of the New Home Com- 
pany, of Linton, part of whom are on the board of directors of the 
Knox County Telephone Company, to purchase an exact duplicate 
of the Vincennes board. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., reports 
that it is now installing the following plants with the Strowger 
automatic telephone apparatus: Citizens’ Telephone Company, 
Grand Rapids. Mich., 5,000 stations; Northeastern Telephone Com- 
pany, Portland, Me., 2,500 stations; St. Marys Telephone Company, 
St. Marys, Ohio, 500 stations; Cleburne Telephone Company, Cle- 
burne, Tex., 640 stations; Southern Telephone Construction Com- 
pany, Columbus, Ga., 700 stations; University of Illinois, Urbana, 
Ill., 50 stations; University of Chicago, 50 stations; Armour Pack- 
ing Company, St. Louis, Mo., 45 stations; Union Telephone Com- 
pany, Woodstock, New Brunswick, Canada, 110 stations. All of 
these equipments will be in operation within a few weeks. 


THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
is mailing an attractive folder which calls attention to its great 
facilities for promptly taking care of orders of any magnitude. The 
illustration is a clever drawing of a young woman in military cos- 
tume, and impresses forcibly the foreword, ‘‘Military Promptness.” 
The company states that its corps of able assistants is at head- 
quarters for its patrons’ command, and that each assistant is trained 
to fulfil his part with care and promptness. Every order will have 
immediate attention, so that not a moment will be lost. At the 
head of every department is a lieutenant capabie of commanding 
his special post. All goods are carefully packed, and there is little 
danger of accident en route. The company will be pleased to send 
its green-book or special bulletins on request. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has secured an order from the Cincinnati & Colum- 
bus Traction Company, Cincinnati, Ohio, through its Cleveland 
branch, for sufficient overhead line material to build fifty-five miles 
of new road. The construction will consist of parallel trolley wires 
of 000 grooved type. The well-known Johns-Manville extra heavy 
galvanized round-top hangers with three-quarter-inch studs, pro- 
vided with deep petticoats, will be used, ensuring high-class sur- 
face insulation. These insulators are attached to galvanized 
straight-line yokes having a centre dimension of six inches be- 
tween trolley wires. The combination mechanical and solder clip. 
fifteen inches in length, being one piece only, which has proven 
very successful in the East in extra heavy construction, will also 
be used in conjunction with the extra heavy hangers and “Giant” 
type pullovers. “Giant” strain and “Philadelphia” section insulators 
will be used throughout. 


THE AMERICAN ELECTRICAL HEsaTER COMPANY, 17-19 
Spencer street, Detroit, Mich., has issued its new catalogue, which 
illustrates and describes a fine line of electrical heating apparatus. 
This takes in a great many devices which are of constant use in 
industrial and domestic service. The apparatus manufactured by 
the company has been in successful use for over nine years, and 
the sales to-day are larger than at any previous time. One of the 
devices of great practical value made by this company is its electric 
solaering iron for fine work. A special type of this device is known 
as the telephone iron for switchboard work. A tip can be used 
with this iron that will extend four or five inches beyond the end 
of the iron, and the tips can be removed and forged into any angle 
desired. This iron can be attached to a lamp socket and used with 
any length of cord, which will allow it to be carried to any part 
of the room. The company also makes a larger number of laundry 
and pressing irons and automatic cutouts and auxiliaries for thi“ 
apparatus. Another feature is the electric disc heaters or portable 
stoves. These are also made in a great many shapes, along with 
griddles, toasters, plate warmers, curling-iron heaters, glue pots, 
foot warmers, rheostats, shoe-ironing tools, ete. The company’s 
catalogue will be mailed to any one interested upon request. 
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The ELECTRICAL REVIEW appears this week with some typo- 
graphical changes and a general enlargement of its various de- 
partments. It is the constant aim of the publishers and editors 
to increase the value and influence of this journal, and the 
strides made in the recent past may be taken as an indication 
of the future of the pioncer electrical weekly of the United 
States. 


—— 


The Association of Edison Illuminating Companies in 
session this week at Thousand Islands is a pioneer electrical 
organization. Its influence, though quict, has been important 
and progressive, and the tone of the papers and discussions on 


a high plane. 


A Canadian inventor has come to the rescue of the baseball 
umpire. An electric plate is provided by which the baseman 
rings a bell if he touches it first, and which the runner can 
prevent from ringing if he arrives first. This seems easy, yet we 
doubt if it will succeed in practice. It would be of doubtful 
popularity, for the discussions over the decisions of umpires is 
one of the main features of the game to many patrons, and any 
interference by electrical science would likely meet with ob- 


jection. 


The electrical inventor is never idle. He is probably the 
most restless and discontented of all the various classes of 
inventors. This may be due to a certain mystery that sur- 
rounds the application of clectricity’s flexible power and its 
no-flame light—or perhaps our younger geniuses are fascinated 
by the fame that has so rapidly come to successful ones in this 
ficld, as instanced recently by the rise of Marconi. Anyhow, 
we do not find anything to object to in this earnest work. There 


is much yet to be accomplished. 


A protest has already been made against wireless telephony. 
To have the voices of the air shouting you out of a nap in some 
secluded spot will have its drawbacks. Scientists, think this 


matter over. 


-— aa ee 


THE ELECTRIC SLEEPER. 

Although the trolley road has made great inroads into the 
suburban traffic of the steam roads, up to the present time 
the latter have had the monopoly of the sleeping-car service. 
Now a western system of electric roads is about to enter this 
field, and will operate sleeping cars on its trolley lines which 
will be as luxurious as the Pullman on the steam road, and 
will offer in addition other conveniences which will add 
materially to the comfort and pleasure of the patrons of the 
road. The construction of the sleepers, while following the 
general scheme of the older type, will embody g number of 
new features. The cars will be somewhat lighter than the 
steam road sleeper, and during the day will be converted into 


parlor cars. 


Probable Success of the Electric Sleeper. 

As this service is just being introduced, it is too early to 
predict its success. But since electrically operated cars are 
free from the great discomfort caused by the smoke and cin- 
ders of the steany locomotive, and since the motion of the 
ear should be- easier, as it is free from the jerks caused by 
the steam locomotive, it looks as though these cars will be 
come popular and that an additional blow has been given to the 
electrical wedge which is entering steam railroad operation. 
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THE STREET RAILWAY CONVENTION. 

The twenty-second annual convention of the American Street 
tailway Association has passed into history, but it has left 
verhaps a stronger imprint upon the life of the association than 
ias any one of the conventions of recent years. 

“To be or not to be?” To stand as the foremost working 
sociation dealing with the problem of electric railroading, or 
lot so to stand? To have a greater or a smaller number of 
lelegates present in the convention hall during the transaction 
f business, than any other national electrical association? These 
wud kindred questions, passed and repassed between earnest 
vorkers for the welfare and standing of the association, gave 
narked tone to the meetings. 


The New President. 

The newly elected president, Mr. W. Caryl Ely, has had the 
anusual opportunity of testing the fibre and temper of the 
issoclation before entering upon the duties of the presidential 
ice. He has had opportunity to view from the standpoint of 
1 presiding officer the force of the various factors which con- 
tribute to the convention, and he will have opportunity to en- 
aance or restrict their prominence at the next convention in the 
ratio of their usefulness. 

The association ts fortunate in having as president a man of 
firmness, directness and unusual tact to guide its destinies 
luring the vear of its majority, a vear in which it is highly 
itting new policies should be inaugurated, and, if anything, 


1 more earnest and strenuous life entered upon. 


The Proceedings. 
The papers and the committee reports presented before the 
‘convention, and especially the discussions thereof, and the im- 
sromptu talks thereon, were strong and valuable, and it is to 
© regretted that they were not listened to by a greater number 
if the delegates. The 


hat will never get into the printed reports—vigorous and timely 


sessions were full of good things—things 


hings—the essence of knowledge that makes paying properties, 


he President’s Address. 
Mr. Ely’s 


iation should grow and 


address is full of hope for the future. The asso- 
rax very strong under the stimula- 
ion of an executive who has made for his term of service so 
rood a platform. The president recognizes the great possibilities 
f the association. He has rightfully placed the fulfilment of a 
road and comprehensive policy as a mark worthy of attainment, 


nd the ELectricaAL REVIEW wishes him deserved success. 


he Right of Way. 

This is a subject to which the public must be educated. Mr. 
reeland points out the winning way when he emphasizes this 
oint. In so far as a public service corporation earnestly strives 
o meet its obligations to the public, the public should extend 
he weight of its influence in a responsive spirit of helpfulness 
o the corporation. The fact must be recognized by public service 
orporations that the education of the public, through the 
ctivity of opposing forces, has to no small extent been carried 
n along lines at once productive of injustice to themselves 
s well as to the public. With this fact in view, a tactful cor- 
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poration can change the attitude of the public mind in such 
measure as to make it trace with clearer vision the equities of 
the problem of “the right of way”—and thereby much time may 
be saved and credited to increased prosperity instead of being 
lost. No one has calculated the aggregate of the life that is 
needlessly wasted in a great city by wanton interference with 
traffic 


yet it totals the lives of many men each day. 


General Rules. 

The report of the committee on rules for the government of 
employés is comprehensive and has evidently been made with 
the intent of conserving in the highest measure the rights, com- 
fort and safety of passengers. The passenger, by these rules, 
is in every case given the benefit of doubt, and the eccentricities 
of human nature will be dealt with very kindly by the con- 
ductor or motorman who follows the path which the rules mark 
out. When the report of the committee was presented before the 
convention the only changes suggested were such as will tend 
still further to accommodate patrons of electric railways, and 
the attitude of the men in charge of these great transportation 
properties was at all times so solicitous of the public welfare as 


to command admiration. 


Standardization of Electrical Railway Apparatus. 

Standardization in all things pertaining to industry pro- 
motes industry and perfection. Not long ago the standard rules 
of the underwriters were promulgated, and since, by general co- 
operation, have been brought to a high state of perfection and 
The 


has been foremost in developing a code for the standardization 


helpfulness, American Institute of Electrical Engineers 
of electrical machinery. 
We all recognize the value of this new work, which is well 
done, and we commend to electric railway managers an active 
and vigorous “putting to the test” of this latest adjunct to the 


code of progress. 


The Next Convention. 

The matter of the next meeting place of the American Street 
Railway Association has been very wisely referred to the execu- 
tive committee. Proposed changes in the conduct of the con- 
ventions make it particularly desirable that this matter should 
be left open so as to give the officers of the association the utmost 
freedom of action in developing their plans. Although there was 
no official discussion of the matter, there was nevertheless a well- 
defined sentiment expressed in favor of the acceptance by the 
American Street Railway Association of the invitation of the 
committee of organization of the International Electrical Con- 
gress of 1904 to meet with it in joint session in St. Louis. 

The invitation carries with it the active conduct by the 
American Street Railway Association of the international gather- 
ing of electrical railway interests that will assemble at the St. 
Louis World's Fair next summer during the electrical week of 
September 12 to 17. 

A participation in the International Congress as the sponsor 
for the electrical railway interests of the world is a fitting honor 
for the association, and it is to be hoped that the executive com- 
mittee will see its way elear to cooperate in the fullest sense 
with the organization committee of the congress. 
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ELECTRICITY AS AN AGENT FOR HEALTH. 

As an agent for health, electricity has proven as good a 
servant as in the weightier and more spectacular engineering 
environments. As a by-product it serves as a means whereby 
profit may be made of the use of refuse destructors which 
otherwise would entail an almost prohibitive cost on a com- 
munity. 

Electric Vehicles and Clean Streets. . 

The ultimate use of the electric motor for all forms of 
vehicles will bring about a condition of city sanitation that 
would be impossible while the horse is used as a draft animal. 
The universal use of electrical energy as a means for producing 
iNumination will bring about a clearer atmosphere, due to the 
elimination of gaseous odors and the products of incomplete 
combustion. 


Ozonizing and Sterilizing Qualities. 

Experiments which have been given recent publicity have 
established the value of the electric current as an ozonizing 
and sterihzing agent. Faradic currents as remedial agents 
in nervous diseases have heen prescribed by physicians of high 
standing for some time. The electric fan is invaluable in the 
sick room and for ventilation of every description. 

As an Anti-Microbic. 

As an anti-microbic, various forms of light-wave phe- 
nomena, which are conceded to be the direct result of electrical 
conditions, are rapidly coming into favor. No one can read of 
either the iron spark or ultra-violet ray treatment, which Fin- 
sen has so elaborated on, without feeling that here alone in the 
treatment of parasitic diseases of the cuticle, a wonderful op- 
portunity is given to electricity as a boon for the relief of 
human suffering. 

Radium in the Treatment of Cancer.’ 

The suggested use of radium for treating cancer is of in- 
terest to students of electrical science for several reasons. In 
the first place it shows what unexpected results may follow from 
investigation of what to the practical man seems to be far re- 
moved from useful application. Thus the study of discharges 
in vacuum tubes led to the discovery of Rantgen rays. Ex- 
periments with this phenomenon soon showed that the rays acted 
strongly upon living tissues, and it was suggested to use these 
for treating malignant growths. 

Value of the Radium for This Purpose. 

The particular value of radium for this purpose lies in the 
fact that it may be used to bring about a localized treat- 
ment. When the Rantgen rays are used the rays must, as far 
as possible, act upon the diseased spot without affecting the 
sound tissues. This is difficult to accomplish because the rays 
have the property of passing through opaque material. With 
radium, however, a small tube containing the active material 
could be introduced into the diseased tissues, thus bringing the 
active agent just where it is wantel. If the value of this treat- 
ment is proved it will be one of a large number of weapons 
against disease which has been discovered through the work 
of men who never for a moment imagined any such outcome of 
their studies, 


ELECTRICAL REVIEW 339 


LANGUAGES AND THE TELEPHONE. 
An interesting statement was made recently in a cable mes- 
sage to thu New York daily press to the effect that the tele- 
phone employés in Paris have found that French is more easily 


understood over the telephone than English. It is said that in 
telephoning between Paris and London during a storm con- 
versation in English is impossible but French is easily under- 
stood. 


The Conditions Which Affect Voice Reproduction. 
This effect might be due either to the speaker or to the tele- 


phone line itself. The electrical constants of a long line or a 


cable tend to smooth out and destroy the electrical waves which 
are produced by the voice acting upon the transmitter and which 
by means of the receiver reproduce more or less exactly the 
original words. On the other hand, while the effect just men- 
tioned must be present in all cases to some extent, it need hardly 
be recalled how surprisingly will the telephone reproduce not 
only spoken words but even that peculiar quality of each voice 
which enables another to recognize it. 


The Characteristics of French and English. 

If it be the fact that the French language lends itself to 
transmission by telephone better than the English—distinctness 
of articulation and acuteness of hearing being alike in both 
eases—the difference must then be inherent in the language it- 
self. Now a spoken language consists of sounds (phonetic elc- 
ments), intonation and stress. 

The greater part of the sounds (vowels and consonants) 
employed are common to both languages: but a few are peculiar, 
for example the hard and soft th and the flat a (as in hat) do 
not exist in French: while the nasal n (as in mon, pain), the 
narrow final wand the palatal r do not exist in English. ‘There 
seems no reason to suppose that these sounds are more difficult 
of transmission than others. 

There ts a difference in intonation, or timbre of voice, no 
doubt, and it is possible that this might be the cause. This 
could be tested by having an Ienglishman and a Frenchman to 
repeat each the same sentences in both languages. Jf the French- 
man’s English was transmitted better than the Englishman's 
French, the difference would seem to be in the timbre of voice. 

But it seems more probable that the difference, if there be a 
difference, Is in the stress. AN English words above mono- 
syllables have a well-marked primary stress, and polysylables 
also a secondary stress, and sometimes two. French, on the 
other hand, has properly no syllabic stress, except that on the 
final svllable, approximating in this respect to a monosyllabie 
language. “The result of which is that the strong stress in 
Boghsh causes the unstressed syllables to be slurred over, while 
in French they have equal enunciation, Compare the English 
“university” with the French “université” (u-ni-ver-si-té, as if 
it were “one-two-three-four-five’). It seems at least probable 
that words thus pronounced would be more distinctly trans- 
mitted. 


What Might Result from Investigation. 

Should further investigation confirm the statement that 
rarious languages are transmittable with different degrees of 
distinctness it would be well for those who attempt to introduce 
a common language to bear this in mind and construct one 
which is suitable for telephoning. A commercial language which 
can not be used easily over a telephone starts with a very serious 
handicap. 
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REGULATION OF TRANSMITTED POWER. 
BY ALTON D. ADAMS. 


Regulation of the voltage at incandes- 
cent lamps is the most serious problem in 
the distribution of electrically transmitted 
energy. First-class regulation should not 
allow the pressure at incandescent lamps 
rated for 110 to 120 volts to vary more 
than one volt above or -below the normal. 
Even fairly good regulation, such as every 
electrical supply system ought to pro- 
vide, should not permit a variation of 
more than two volts either above or be- 
low the rating of such lamps. 

As to arc lamps the bearable conditions 
are less exacting and a variation of as 
much as five volts either way from the 
standard at the terminals of each lamp 
would not seriously impair the quality 
of the service. Electric motor service is 
even less exacting as to constancy of volt- 
age, and the pressure at motor terminals 
may generally be varied as much as ten 
per cent without material objection on 
the part of users. A mixed service to 
these three classes of apparatus must gen- 
erally be provided where transmitted en- 
ergy is usea, and the limitations as to 
variations at incandescent lamps are thus 
the ones that must control the regulation 
of pressure. 

Transmission systems may be broadly 
divided into those that have no substa- 
tions and must therefore do all regulation 
at the generating plant, and those that 
do have one or more substations so that 
regulation of voltage may be carried out 
at both ends of the transmission line. 

As a rule a substation with an operator 
in attendance is highly desirable between 
transmission and distribution lines, and 
this is the plan generally followed at im- 
portant centres of electrical supply, even 
though the transmission is a short one. 
One example of this sort may be noted 
at Springfield, Mass., where energy for 
electrical supply is transmitted from two 
water power plants on the Chicopee river 
only about 4.5 and six miles, respectively, 
from the substation in the business centre 
of the city. The voltage of transmission 
for two-phase current in this case is 
6,000 and this is reduced to about 2,400 
volts at the substation for the general 
distribution of light and power. A simi- 
lar instance may be seen at Concord, 
N. H., where electrical energy at both 
2,500 and 10,000 volts is delivered to a 
substation in the business section from 
a water power plant at Sewall’s Falls, on 
the Merrimac river, 4.5 miles distant. 
From this substation the current is dis- 
tributed at about 2,500 volts for the sup- 
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ply of lamrs and motors. A substation 
was found desirable at Concord for pur- 
poses of regulation before the voltage of 
transmission was raised above that of 
distribution. Subsequently, when the 
load increased, the voltage of 10,000 was 
adopted on a part of the transmission cir- 
cuits in order to avoid an increase in the 
size of their conductors. 

In some instances, however, transmis- 
sion and distribution lines are joined 
without the intervention of a substation, 
where regulation of voltage can be ac- 
complished, though this practice has little 
to recommend it aside from the savings 


in first cost of installation and subse- . 


quent cost of operation. These savings 
are more apparent than real if fairly con- 
stant pressure is to be maintained at the 
lamps, because what is gained by the 
omission of substations will be offset, in 
part at least, by additional outlays on the 
lines. This fact may be illustrated by 
reference to Figs. 1, 2 and 3, in each of 
which D represents a generating station 
and A, B and C towns or cities where 
energy from the station is to be dis- 
tributed. In the case of each figure it 
is assumed that the distance between the 
generating station and each of the cities 
or towns is such that distributing lines 
with a loss of, say, not more than two per 
cent in voltage at full load can not be pro- 
vided between the generating staiion and 
each city or town because of the cost of 
conductors. This being so, one or more 
centres of distribution must be located 
in each town and the transmission lines 
must join the distribution lines at these 
centres either on poles or in substations. 
If several of these towns are in the same 
general direction from the generating 
plant so as to be reached by the same 
transmission line, as A, B and C in Fig. 
1, this one line will be all that is neces- 
sary with a substation in each town. 
Where substations are not employed a 


separate transmission circuit must be pro- 


vided between the generating plant and 
each town for reasons that will appear 
presently. The percentage of voltage 
variation in a transmission line under 
changing loads will frequently be from 
ten to twenty, and is thus far beyond 
the allowable variations at incandescent 
lamps. To give good lighting service the 
centre of distribution, where the trans- 
mission line joins the distribution cir- 
cuits, must be maintained at very nearly 
constant voltage if no substation is lo- 
cated there. Regulation at a generating 
station will compensate for the chang- 
ing loss of pressure in a line under vary- 
ing loads so as to maintain a nearly con- 
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stant voltage at any one point thereon. 
No plan of station regulation, however, 
can maintain constant voltages at several 
points on the same transmission line when 
there is a varying load at each. The 
result is that even though the several 
towns served are in the same general di- 
rection from the generating station as 
in Fig. 2, yet each town should have its 
separate transmission line where no sub- 
stations in the towns are provided. In 
the case illustrated by Fig. 3, where the 
towns served are in very different direc- 
tions from the generating station, there 
should be a separate transmission line to 
each, regardless of whether there is a 
substation or only a centre of distribu- 
tion there. 7 

Even in the case illustrated by Fig. 
3, as in each of the others, there is a 
large saving effected in the cost of dis- 
tribution lines by the employment of a 
substation at the point where these lines 
join the transmission circuit, provided 
that the variation of pressure at lamp ter- 
minals is to be kept within one or two 
volts either way from the standard. With 
the variations of loads the loss of press- 
ure in the distribution lines will range 
from zero to its maximum amount and 
the connected lamps will be subjected to 
the change of voltage represented by this 
total loss, unless the distribution start 
from a substation where the loss in dis- 
tribution lines can be compensated for 
bv regulation. To give fairly good serv- 
ice the distribution lines should be limited 
to a loss of between one and two per 
cent at full load if there is no substation 
where they join transmission lines. With 
opportunity for regulation at a substa- 
tion the maximum loss in distribution 
lines may easily be doubled, thus reduc- 
ing their weight by one-half in compari- 
son with that required where there is no 
substation. 

Another advantage of connecting trans- 
mission and distribution lines in a sub- 
station where regulation of voltage can be 
had lies in the fact that it is practically 
impossible to maintain an absolutely con- 
stant pressure miles from a generating 
plant on a transmission line that is carry- 
ing a mixed and varying load. A re- 
sult is that without the intervention of 
regulation at a substation it is almost 
impossible to give good lighting service 
over a long transmission line. Further- 
more, the labor of regulation at a gen- 
erating station is much increased where 
there are no substations, because it must 
be much more frequent and accurate. The 
absence of substations from a transmis- 
sion system thus implies more transmis- 
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sion circuits, heavier distribution circuits, 
more labor at the generating plant, and 
a poor quality of lighting service. 

Where stationary motors form the great 
bulk of the load on a transmission system 
and good lighting service is of small im- 
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at the generating plant must be designed 
to maintain the desired pressure at only 
one of these points, leaving regulation 
at the others to be accomplished by local 
means. One method of regulation con- 
sists in the over compounding of each 
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Fic. 1.— Tae REGULATION oF TRANSMITTED POWER. 


portance it may be well to omit substa- 
tions at some centres of distribution. This 
is a condition that sometimes exists in 
the Rocky mountain region where the 
main consumers of power along a trans- 
mission line may be mines or works for 
the reduction of ores. An example of 
this sort exists in the system of the Tel- 
luride Power Transmission Company, in 
Utah, which extends from Provo Cañon, 
on the river of the same name, entirely 
around Utah lake bv way of Mercur, 
Eureka and Provo, and back to the power- 
house in Provo Cañon, a continuous cir- 
cuit of 105 miles. 

The transmission voltage on this line 
is 40,000 and at intervals where there are 
distributing points the voltage is re- 
duced to about 5,000 by transformers on 
poles, and without the aid of regulation 
at substations in some cases. The power 
thus transmitted is largely used in mines 
and smelters for the operation of motors, 
but also for some commercial lighting. 

Regulation at generating stations of 


Fic, 3.—TuneE REGULATION OF TRANSMITTED 
POWER. 


the voltage on transmission lines may be 
accomplished by the same methods whether 
there are substations at centres of dis- 
tribution or not. In any such regulation 
the aim is to maintain a certain voltage 
at some particular point on the transmis- 
sion line, usually its end, where the dis- 
tribution circuits are connected. If more 
than one point of distribution exists on 
the same transmission line the regulation 


generator so that the voltage at its ter- 
minals will rise at a certain rate as its 
load increases. If a generator and a trans- 
mission line are so designed that the rise 
of voltage at the generator terminals just 
corresponds with the loss of voltage on 
the line when the output of that gen- 
erator alone passes over it to some par- 
ticular point, then the pressure at that 
point may be held nearly constant for all 
A 
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indicates the voltage at the point ir 
question according to the current on th 
line, or by telephone connection with a 
substation at the point where the con- 
stant voltage is to be maintained. Press- 
ure wires are a reliable means of in- 
dicating in the generating station the 
voltage at a point of distribution on the 
line, but the erection of these wires is 
quite an expense in a long transmission, 
and in such cases they are only occasion- 
ally used. Owing to inductive effects 
and to variable power-factors the amperes 
indicated on a line carrying alternating 
current is far from a certain guide as 
to the drop in voltage between the gener- 
ating station and a distant point. In 
long transmissions, telephone communi- 
cation between the generating plant and 
the substations is by far the most general 
way in which necessary changes to main- 
tain constant voltage at substations are 
brought to the attention of the attendant 
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Icnds if no energy is drawn from the 
line elsewhere. These several conditions 
necessary to make regulation by the com- 
pounding of generators effective can sel- 
dom be met in practice. Jf a varying 
number of generators must work on the 
same transmission line, or if varying 
loads must be supplied at different points 
along the line, no compound winding of 
generators will suffice to maintain a con- 
stant voltage at any point on the line 
that is distant from the power station. 
For these reasons the compound wind- 
ing of generators 1s of minor importance 
so far as the regulation of voltage on 
transmission lines 1s concerned, and on 
large alternators is not generally attempt- 
ed. An example may be noted on the 
3,750-kilowatt generators at Niagara 
Falls, where the single magnet winding 
receives current from the exciters only. 

A much more effective and gencralls 
adopted method of regulation of voltage 
at the generating plants of transmission 
svstems is based on the action of an 
attendant who varies the current in the 
magnet coils of each generator so as to 
raise or lower its voltage as desired. 
The regulation must be for some one 
point on the transmission line, and the 
attendant at the generating plant may 
know the voltage at that point either by 
means of a pair of pressure wires run 
back from that point to a voltmeter at 
the generating plant, by a meter that 


in the generating plant. Few, if any, 
extensive transmission systems now oper- 
ate without telephone connection between 
a generating plant and all of its sub- 
stations, or between a single substation 
and the several generating plants that 
may feed into it. Thus, the generating 
plant at Spier’s Falls, on the Hudson 
river, will be connected by telephone 
with. substations at Schenectady, Albany, 
Troy and some half dozen smaller 
places. On the other hand, the single 
substation in Manchester, N. H., that 
receives the energy from four water 
power plants has a direct telephone line 
te each. 

Where two or more transmission lines 
from the same power station are operated 
from the same set of bus-bars the voltage 
at a distant point on each line can not 
be held constant by changes of pressure 
on these bus-bars. One generator only 
may be connected to cach transmission 
line and be regulated for the loss on that 
line, but this loses the advantages of 
multiple operation. Another plan is to 
connect a regulator in each transmission 
line hefore it goes from the generating 
plant. One type of regulator for this 
purpose consists of a transformer with 
its secondary coil divided into a number 
of sections and the ends of these sections 
brought out to a series of contact seg- 
ments. The primary coil of this trans- 
former may be supplied with current 
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om the bus-bars and the secondary coil 
then connected in series with the line 
» be regulated, so that the secondary 
tage is added to or subtracted from 
at of the main circuit. A movable 
ntact arm on the segments to which 
e sections of the secondary coil are 
nnected makes it possible to vary the 
condary voltage by changing the num- 
or of these sections in circuit. In an- 
her transformer used for regulating 
urposes the primary coil is connected to 
1e bus-bars as before and the movable 
condary coil is put in series with the 
ne to be regulated. The regulation is 
scomplished in this case by changing 
1e position of the secondary relative to 
iat of the primary coil and thus raising 
r lowering the secondary voltage. Both 
f these regulators require hand adjust- 
ient and the attendant may employ the 
slephone, pressure wires or the compen- 
iting voltmeter above mentioned, to de- 
srmine the voltage at the centre of dis- 
‘ibution. The voltage indicated by this 
ocalled “compensator” is that at the 
enerating station minus a certain 
mount which varies with the current 
owing in the line to be regulated. The 
oltmeter coil of the compensator is con- 
ected in series with the secondary coils 
f two transformers, which coils work 
gainst each other. One transformer has 
ts secondary coil arranged to indicate 
he full station voltage, and the other 
econdary coil is actuated by a primary 
oil that carries the full current of the 
egulated line. By a series of contacts 
he effect of this last named coil can be 
aried to correspond with the number of 
olts that are to be lost at full load be- 
ween the generating station and the 
oint on the transmission line at which 
he voltage is to be held constant. If 
here is no inductive drop on the trans- 
nission line, or if this drop is of known 
nd constant amount, the compensator 
nay give the actual voltage at the point 
or which the regulation is designed. 
Automatic regulators are used in some 
renerating stations to maintain a con- 
tant voltage either at the generator ter- 
ninals or at some distant distributing 
joint on a line operated by a single 
renerator. These regulators operate 
-heostats that are in series with the mag- 
vet windings of the generators to be regu- 
ated, and raise or lower the generator 
voltage by varying the exciting current 
in these windings. ‘These regulators are 
much more effective to maintain constant 
voltage at generating stations than at the 
distributing ends of long transmission 
lines with variable power-factors. In 
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spite of the compound winding of gener- 
ators, of automatic regulators for the ex- 
citing currents in their magnet coils, and 
of regulating transformers in the trans- 
mission circuits, hand adjustment of rheo- 
stats in series with the magnet coils of 
generators remains the most generally 
used and probably the most reliable 
method of voltage control at the gener- 
ating stations of long 
systems. 

The more exacting and final work of 
regulation in transmission systems is 
usually done at the substations. After 
a nearly constant voltage is delivered at 
the high-pressure coils of step-down 
transformers in a substation, there re- 
mains the varying losses in these trans- 
formers, in motor-generators or convert- 
ers, in distribution lines and in service 
transformers, to be compensated for. In 
general, three or four sorts of loads must 
be provided for, namely, are or incandes- 
cent lamps for street lighting on series 
circuits, usually of 4,000 to 10,000 volts. 
Are and incandescent lamps on constant- 
pressure circuits of 2,000 to 2,500 volts 
for commercial lighting, direct-current 
stationary motors on constant-pressure 
circuits of about 500 volts, and alternating 
motors which may be served at either 
2,500 or 500 volts according to 
their sizes and locations. To these loads 
may be added that of street car motors 
of 500 volts, direct current, in some cases. 
Both the stationary and the strect car 
motors, but more especially the latter, 
by their changes of load give rise to large 
and rapid fluctuations of voltage on the 
distribution lines to which they are con- 
nected. The problem of regulation with 
combined lamp and motor loads is not 
therefore so much to maintain a nearly 
constant voltage at the motors as to pro- 
tect the lamps from the fluctuations of 
voltage which the motors set up. 

For street car motors using direct cur- 
rent at about 500 volts the substation 
equipment includes either step-down 
transformers and converters, or motor- 
generators with or without transformers. 
It is the practice in some cases where 
both lighting and street railway service 
are drawn from the same transmission 
system to keep these two kinds of service 
entirely separate, devoting independent 
generators and transmission lines, as well 
as independent transformers and con- 
verters or motor-generators, to the street 
car work. This is done in the transmission 
system centering at Manchester, N. H., 
in which each one of the four water power 
plants, as well as the substation, has a 
double set of bus-bars on the switchboard ; 


transmission 


Vol. 43—No. 11 


and from each water power to the sub- 
station there are two transmission lines. 
In operation one set of generators, bus- 
bars, transmission lines and transformers 
supply converters and motor-generators 
for the street car motors; and another set 
of generators, bus-bars, transmission lines 
and transformers are devoted to light- 
ing and stationary motors, in this sys- 
tem. Where strect car motors draw their 
energy from the same generators and 
transmission lines that supply commercial 
incandescent lamps, some means must be 
adopted to protect the lighting circuits 
from the fluctuations of voltage set up 
by the varying street car loads. One way 
to accomplish this purpose is to operate 
the lighting circuits. with generators 
driven by synchronous motors in the sub- 
stations. These generators may of course 
be of either direct or’ alternating type 
and of any desired voltage. The syn- 
chronous motors driving these generators 
take their current from the transmission 
line either with or without the interven- 
tion of step-down transformers. By this 
use of synchronous motors the lighting 
circuits escape fluctuations of voltage cor- 
responding to those on the transmission 
line, because synchronous motors main- 
tain constant speeds independently of the 
voltage of the circuits to which they are 
connected. This plan was followed at 
Buftalo where the street car system and 
the lighting service are operated with 
energy from the Niagara Falls stations 
over the same transmission line. In one 
of the substations at Buffalo bath 2,200- 
volt, two-phase alternators and 150-volt 
continuous-current generators for light- 
ing service are driven by synchronous mo- 
tors connected to the Niagara transmis- 
sion lines through transformers. At other 
substations in Buffalo the 500-volt con- 
tinuous current for street car motors is 
obtained from the same transmission sys- 
tem through transformers and converters. 
Another solution of the problem of volt- 
age regulation where street railway and 
commercial lighting service are to be 
drawn from the same transmission line is 
found in ‘the operation of 500-volt con- 
tinuous-current generators in the substa- 
tions by synchronous motors fed from 
the line either directly or through trans- 
formers. This plan has been adopted for 
the transmission system of the Boston 
Edison Company, which extends to a 
number of cities and towns within a radi- 
us of twenty-five miles. The substations 
at Natick and Woburn in this system, 
where there are street railways as well 
as lighting loads, will contain 500-volt 
continuous-current generators driven by 
synchronous motors connected directly to 


eee 
qh S E -D 


September 12, 1903 


nod-volt, three- 
he 1, lik 


of the voltage 
ty hold that voltage st 
variable losses due to 
Stationary motors | 
be operated from th 
lines that supply 10° 
pecially in sizes above 
power, and this 18 
Motor circuits of ab 
two or three-phase, 
volte, direct current, 
a substation either b; 
in the first case or | 
converters in the sec 
no especial provision 
for the regulation of 
the motor circuits. 
In some transmiss 
tribution circuits fo 
are not fed by the sa: 
that carry the light 
their energy from li: 
work, This practice 
able as it frees the | 
all fluctuations of 
losses with changin, 
amples of this sort m 
field, Mass., and Po 
Me, in each of whic 
ary motors is opera 
transmission a8 well 
_ In transmission § 
incandescent lamps i 
commonly operated 
rent are dynamos o 
transformers Or co! 
formers with autom 
substations, The ar 
bv either induction 
line or through t 
ars dynamog regul 
‘onstant current no 
required. If the 
temating current 
transformer or the | 
ator come into use 
ormer and Tegula 
their regulating ef 
J a secondary coil 
such a way th 
‘al, which is in se 
held nearly constar 
rent transformers 


usually gup); 
ine Th Pplied f 


e main r bl 
comes back to the a, 


i Ant-preseure cin 


| W) 
ansmission lines 
set of Senerators, | 


1- 
lines 


and transformen 
a a pie 
2a another at 
bars, transmission [ma 
are devoted to litr 
j motors, in this aie 
AT Motors draw thes 
Same generator and 
hat Supply commeri 
> Some means must b 
-the lighting circuii 
OMS of voltage st u 
et car loads. One way 
purpose is to operate 
wits with generator 
PUS motors in the sui. 
erators may of cours 
; or alternating trpe 
1 voltage. The srr 
Wing these generators 
Tom the transmission 
without the interven. 
‘ansformers. By this 
motors the lichting 
ations of roltage cor- 
on the transmission 
onous motors main- 
independently of the 
ts to which they are 
an was followed at 
Teel car system and 
are operated mith 
agara Falls stations 
iission line. In one 
Buffalo bath 2.20- 
ators and 150-ralt 
nerators for light- 
by synchronous mo- 
Niagara transmis- 
isformers. At other 
the 500-volt can- 
reet car motors Is 
e transmission sv 
ers and converters. 
2 problem of volt- 
treet railway and 
ervice are to be 
‘ansmission line 18 
of 500-volt con- 
irs in the substa- 
notors fed from 
yp through trans- 
heen adopted for 
of the Boston 
1 extends to a 
is within a radi- 
The substation: 
in this system. 
zilways 8s well 
ontain 500-volt 
tors driven by 
ated directly to 


September 12, 1903 


the 7,000-volt, three-phase transmision 


lines. In a case like this the synchronous 


motors maintain their speed irrespective 
of the voltage on the line and thus tend 


to hold that voltage steady in spite of the © 


variable losses due to fluctuating loads. 

Stationary motors should not as a rule 
be operated from the same distribution 
lines that supply incandescent lamps, es- 
pecially in sizes above two or three horse- 
power, and this is the better practice. 
Motor circuits of about 2,400 volts and 
two or three-phase, alternating, or 500 
volts, direct current, may be supplied at 
a substation either by transformers alone 
in the first case or by transformers and 
splits the second. In either case 
no especial provision is usually neces 
for the vesilaGion of constant reae Ge 
the motor circuits. 

In some transmission systems the dis- 
tribution circuits for stationary motors 
are not fed by the same transmission lines 
that carry the lighting load, but draw 
their energy from lines that do no other 
work. This practice is certainly desir- 
able as it frees the lighting circuits from 
all fluctuations of voltage due to line 
losses with changing motor loads. Ex- 
amples of this sort may be seen at Spring- 
field, Mass., and Portland and Lewiston, 
Me., in each of which the load of station- 
ary motors is operated over independent 
transmission as well as distribution lines. 
_ In transmission systems series arc and 
incandescent lamps for street lighting are 
commonly operated either by direct-cur- 
rent arc dynamos or by constant-current 
transformers or constant-pressure trans- 
formers with automatic regulators at the 
substations. The arc dynamos are driven 
bv either induction or synchronous motors 
supplied directly from the transmission 
line or through transformers. As the 
arc dynamos regulate automatically for 
constant current no further regulation is 
required. If the series arc and incan- 
descent lampe are to be supplied with al- 
ternating current the constant-current 
transformer or the constant-current regu- 
lator come into use. This type of trans- 
former and regulator alike depend for 
their regulating effect on the movement 
of a secondary coil on a transformer core 
ın such a way that the current in this 
coil, which is in series with the lamps, is 
held nearly constant. Such constant-cur- 
rent transformers and regulators are 
usually supplied from the transmission 

Ine through regular constant-pressure 
transformers, and they hold their cur- 
rents sufficiently constant for the purposes 
of their use, 

e main problem of regulation thus 
comes back to the 2,000 to 2,500-volt, con- 
stant-pressure circuits for incandescent 
lighting, supplied from transmission lines 
t rough simple transformers at the sub- 

tation. For this regulation the most re- 
liable instrument is the hand of a skil- 
ful attendant, guided by voltmeters con- 
nected with pressure wires from minor 
centres of distribution, and adjusting the 
regulating transformers, above mentioned, 
with either divided or movable secondary 
soa series with the various distributing 

its. 
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ELECTRIC POWER FOR MINING 
PURPOSES.’ 


BY GEORGE SCARFE. 

When electric power was first intro- 
duced in the Nevada County mining dis- 
trict, it found the field well supplied with 
a fine system of water ditches and pipe 
lines, supplying power to a great many 


‘mines and other industries; in fact, it 


is an ideal water system, and is still fur- 
nishing a first-class power, and the suc- 
cess of electricity in this district does not 
in any way mean that there is less water 
used than before; but it shows that elec- 
tric power has, by its flexible nature, 
created a field for itself. The reason for 
this is, perhaps, to be explained by the 
fact that many mines have been opened 
up above what may be called the water 
line, that is, they are above the ditches, 
or so little below them that water power 
is out of the question; also many that 
previous to the event of electric power 
were operated by steam, but had to close 
down owing to the excessive cost, are now 
again opened up and are being success- 
fully operated with the new power. To 
mines situated as above, electricity has 
solved the problem to the satisfaction of 
all. l 
The location of mines at different levels 
below the source of water supply calis 
to mind a curious condition in regard to 
water power, which is this—water is sold 
at a fixed price per miner’s inch, regard- 
less of the head. A man, for instance, 
buys an inch of water at the ditch and 
irrigates his garden with it; his neighbor, 
who is 100 feet below the ditch, buys 
an inch, and is able by the use of a small 
wheel to generate about one-fifth horse- 
power with the inch, and water his garden 
as well, and at the same cost as his friend 
above pays for irrigation alone. Now 
this is a condition we find, for suppose 
that a mine should be developed at, say 
100 feet below the ditch, and water power 
is used, they will get about 0.19 of a 
horse-power for each inch bought, as- 
suming that the wheels used have an 
efficiency of seventy per cent. At the 
same time another party has a mine 600 
feet below the ditch, and for each imch 
he will get 1.19 horse-power at the same 
efficiency. The first pa-ty gets his power 
for 64.2 cents per twenty-four-hour day, 
and the second party gets his for thir- 
teen cents per twenty-four-hour day, 
or $25.26 as against $3.90 per horse- 
power-month of thirty days. This ex- 
plains in part why the two powers have 
separate fields, as there is a point where 
the two are equal, for if you are getting. 
say one cent per kilowatt-hour for elec- 
tricity, and the motors have an efficiency 
of ninety per cent, then a water-wheel 
with an efficiency of seventy per cent at 
a head of 402 feet will cost the same per 
horse-power-month on continuous power, 
such as driving an air compressor or 
pump, but when it comes to intermittent 
work, such as hoisting, the head of water 
would have to be still higher to meet elec- 


1 Abstract of a pal r read before the seventh annual 
Mea of the acific Coast Transmission Associa- 
tion, San Rafael, Cal., June 16, 


ic-driven machines at the prices ın m 
a cent per kilowatt-hour and sixt 
cents per inch for water—and any m 
with less than 402 feet head can not 
ford to use it in place of electricity. 

For driving a quartz mill there 18 no 
ing to be compared to the ya 
motor, as it gives a steady speed, i 
can only be changed at the power-hou 
The returns from a mill driven by a mo 
of this type above the same mill aa 
by water is often enough to es 
monthly power bill. We have in ` r 
Valley one mill of forty stamps anc : 
teen concentrators driven by an elg 
horse-power synchronous motor that be: 
out this statement. The electricity 
brought to the mine by the power co 
pany, where it is metered, while in t 
case of water it is measured at the dit 
and, again, the convenience of ae 
the power by simply opening a swite 
in favor of the last named. 

There was another condition which h 
to be met on introducing the power 11 
this district. Many of the mines were | 
equipped with steam power, and to g 
the business started it was necessary 
make the change as cheaply as possib 
and many interesting outfits are to | 
seen. We have also the synchrono 
motor driving a direct-current machit 
which, in its turn, operates motors 
the railroad type for hoisting, which h 
been very successful ; but most of the lar, 
units are used to drive air compresso) 
for a good deal of pumping is done wi 
air, the steam pumps using it in place | 
steam, as they did before, and the min 
being deep it is a great help in the matt 
of ventilation, especially in the heading 
where the exhaust from the drills fu 
nishes plenty of good air. For this re 
con I do not expect to see electric drilliz 
to any extent. In the matter of pumpin 
I think the electrically driven pump. 
coming to stay with us. We are now u 
stalling two in one of the mines; one | 
the 700-foot level, and one at the 1,00! 
foot. These, we have no doubt, will ł 
the means of many more going in. Fi 
the success of these pumps I have r 
fear, and it will open a new field for ele 
tricity which will result in a profit bot 
for the power company and the miz 
owner. oS 

There is one more application of tk 
power I wish to see, that 1s, the hoi: 
driven direct by motors of the inductio 

e. 

ge ‘have in this district about 2,64 
horse-power in 133-cycle motors, and 70 
horse-power of sixty-cycle. The power 
house on the South Yuba, is, as you n 
doubt know, the oldest in the Ba 
Counties’ system, and the first machines 
two 330-kilowatt S. K. C. are still as bus 
as ever. These were originally driven b 
Tuttel wheels on 190 feet head, but on 
of them now has in addition, one 600 
horse-power Doble working on 800 fee 
head. In the new addition, we have tw 
330-kilowatt, 133-cycle, 5,500-volt ma 
chines. operating with wheels, workin; 
under 190 feet head, also each has on 
600-horse-power Doble on the same shaft 
under 800 feet head. 
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Jevelopments at Niagara Falls for the Utilization of Its Power. 


‘Progress Being Made on Both Sides of the Niagara River. 


“HE year 1903 will long be remem- 
bered for the activity it brought 
in the development of the power 

the falls of Niagara. On October 4 

t it will be thirteen years since the 
sod of the development of the 

gara Falls Power Company was 

ed at the corner of Falls and Third 
ets in the American village of 
gara Falls, N. Y., and since that 
norable day, when the silver spada 
ated the soil of the Niagara locality, 
re have been many truly wonderful 
ilts obtained and a marvelous spirit 


Power-Hovse No. 2.—SHOWING THE ‘‘ TERRACE 


enterprise displayed. Not alone to 
e New York side has the progress been 
nfined, but the industrial vigor has ex- 
nded into the Dominion of Canada, so 
at to-day the flags of two countries give 
otection to the development created to 


rob one waterfall of a portion of its 
energy, but this single downpour of water 
is the greatest fall the world knows, and 


-< te 


NIAGARA FALLS POWER CoMPANY. 


there is small prospect that its magnifi- 
cent beauty will ever be lessened by the 
works of man. This being accepted as 
fact, one can look upon the wonderful 
power works at Niagara as something 
destined to enlarge the world’s facilities 


” DECORATED FOR A RECEPTION NEw YorK SipE. FOREBAY OF PowER-Hovuse No. 2, 


of manufacture; while not being sur- 
rounded or accompanied by a destructive 
tendency. For this reason there is a 


double pleasure in reviewing the indus- 
trial creations of Niagara, knowing that 
man’s construction will not mar Nature’s 
gift. 

On the New York side, the Niagara 
Falls Power Company is completing the 
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installation in its second great power 
station. This power-house stands on the 
opposite side of the inlet canal to power- 
house No. 1, and it is closer to the river. 
Its general style of architecture is quite 
similar to the beautiful lines that have 
won so much admiration for power- 
house No. 1, but its long stretch of roof 
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ELECTRICAL REVIEW 


house No. 2 is 463 feet long, eighteen 
and one-half feet wide and 17814 feet 
deep. Its capacity is 55,000 horse-power. 
The unit of development is 5,000 horse- 
power, which provides for eleven turbines 
and the same number of generators. The 
turbines in the pit are of the Francis 
or inward discharge type, and work 


pis 


discharge. The turbines in the new 
being of the internal discharge have © 
discharge water carried off through dr 
tubes, which add about ten per cent 
the effective head. This increased 
ficiency makes it possible to get ten | 
cent more power for the same amor 
of water used, and therefore the new | 
stallation was planned for 55,000 hor 
power instead of 50,000 horse-power, t 
capacity of the installation in plant D 
1. The governors were also designed 
scher, Wyss & Company, but were ma 
by A. Falkenau, of Philadelphia. Th 
are of the oil pump operated type. 

The electrical equipment of powt 
house No. 2 was supplied throughout 
the General Electrice Company. The | 
stallation shows the advances made 


ENLARGED TRANSFORMER STATION OF THE NIAGARA FALus POWER COMPANY-—INTERIOR VIEW NIAGARA PoWER-Hovse No. 2.. 


is broken by gables at the ends and 
centre. Its length is about 560 fcet, and 
its width about seventy feet. On the 
canal side there is a forebay structure 
about 420 feet long and seventy feet 
wide. “The wheel-pit beneath power- 


NEw YORK SIDE. 


under a head of 145 feet. The turbines 
were designed by Escher, Wyss & Com- 
pany, of Zurich, Switzerland, and built 
by the I. P. Morris Company, of Phila- 
delphia, Pa. The turbines in wheel-pit 
No. 1 are double wheels with outward 


the art after power-house No. 1 was con: 
pleted. The total of eleven generator 
is made up of six of. one type and fiv 
of another, each differing in some featur 
from the generators in power-house No 
1, so that the Niagara Falls Power Com 
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y has now three types of generators gallery structure running through the panel is a complete unit, having all the 
its plants. The six generators first centre of the floor. On it thirty-six con- switches and instruments necessary for 
alled are of the external field type | 
h the nickelsteel revolving magnet 
y, Each is of 5,000 horse-power, or 
50 kilowatts, wound for 2.300 volts. 
-phase, 25 cycles, at 250 revolutions 
minute. As compared with the 
erators in power-house No. 1 the ap- 
rance of these new machines in power- 
ise No. 2 is changed by the fact that 
iron bridge over the machines has 
n omitted, the change being brought 
ut by placing the collector rings at 
bottom of the dynamo shaft instead 
at the top. The regulation of the 
y generators is nearly three times as 
e as those of power-house No. 1, and 
system of ventilation is radically 
erent. . 
Phe other five generators to have place in 
yver-house No. 2 will be of the internal 
olving field type, each of 5,000 horse- 
rer, wound for 2,300 volts, twenty-. 
cycles, two-phase, and will make 250 
Qlutions per minute. These machines 


K. 
: 


Sow tye sufian, | 


e paches the rack 


tetu l 
| tel to be an ab 
ea wate aye 
furcbay structs hy 


on hex heap rye 
poo tds owp un 


now being installed. They will be j Teme.” Wis a 
the same regulation as the six wich the ae 
chines above referred to, but will cost Bie Si yc | : 4 ne ja 
to build and will be more simple to a Naga erase E eo. tes ee a p ale a) 
idle. For all there are three types of EA E SETEN E N E ae e ata eE itetest apd ert 
erators in the two stations no trouble , i , ec | feted to thee pi 
| be experienced in operating them in TuE New STYLE Power GENERATOR IN PoweR-Housk No. 2—New YORK SIDE. Aii ra 
allel. The ten gencrators in power- trolling panels are mounted; eleven being any operation which may be made upon | P situte of bn 
se No, l are operated from two generator, twenty-two feeder, two inter- it. Under normal conditions, it is ex- | Sacra, Ment 
pected to operate the total of twenty-one ig WINE fafi 
generators in the two stations in four P 
groups, but any generator may be thrown , ae neue 
into any group desired. bo — fe 

The exciter plant in connection with Cees 


the new installation in power-house No. 2 
has been placed in a chamber excavated aarti 
in the side of the wheel-pit. The plant ‘y ie ~ “ 
consists of four 150-kilowatt compound- Sean 
wound vertical shaft, 220-volt exciters, 

each of which has its independent tur- — 


ta conhut 


bine placed directly underneath it. Each 
exciter turbine has its individual gover- 
nor, the speed being 750 revolutions per 
minute. The power-house lights and 
auxiliary motors are operated from this 
plant. Interconnection may be made 
with the exciter plant in power-house 
No. 1. The main generator switch- 
hoard is connected by telephone with the 
exciter chamber. | 

Extending under the inlet canal, at a 
depth of 130 feet from the surface, there 
is a connecting tunnel between wheel- 
pit No. 1 and wheel-pit No. 2, for the 


WHEEL-Pit, CANADIAN NIAGARA POWER COMPANY. convenience of the company’s employes. 
tehboards, while in power-house No. connecting and one exciter. All switch- The water from the inlet canal age TO 
. - . » t ) 

here is but one switchboard. It is a ing is done by relay switches. ech through arches, the tops oS 
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EXTERIOR OF PowER-Hous& No. 2—NEW YORK SIDE. 


below the surface, into the forebay, where 
it reaches the racks under cover of that 
structure, This construction is ex- 
pected to be an aid in removing the ice 
difficulties of winter. The roof of the 
forebay structure has been nicely finished, 
and has been given the name of “The 
Terrace.” It is a delightful spot from 
which the upper river, the inlet canal 
and genera] surroundings of these great 
power plauts can be viewed. As a point 
of interest and entertainment, it was first 
opened to the pubhe on the occasion of 
the reeent convention of the American 
Institute of Electrical Engineers at 
Niagara; the scene that pleasant after- 
noon being faithfully portrayed in one of 
the accompanying illustrations. 

During the present year the Niagara 
Malls Power Company has made notable 
changes in the method of running its 
cables for distribution. In February it 
built a conduit from the south end of 
power-house No. 1 around the west side to 
the Forbes subway, a distance of about 
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ARRIVAL OF Drarr Tene ror THe CANADIAN NIAGARA POWER Company's INSTALLATION, 
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800 feet. In this new conduit twenty 
four ducts were placed for carrying cable 
of 1,000,000 circular mils. Now th 
company has just finished tearing dow 
the stone bridge that extended over th 
inlet canal between power-house No. 1 anc 
the transformer station. It will be re 
called by those familiar with the Niagaré 
installation that at one time practicall; 
all the cables from power-house No. | 
passed through this bridge, but under thi 
new method the cables not placed in the 
conduit mentioned above have beer 
placed in a new conduit built di 
rectly under the bridge site, so tha 
now the cables from the original gener. 
ating station pass underground to the 


SLUICEWAY OF CANADIAN NIAGARA POWER COMPANY, 


transformer station. This new conduit 
built to replace the bridge, has sixty 
ducts, each about three and one-quarter 
inches in diameter. They are arranged in 
groups of twelve and a feature is that no 
concrete was placed about them except 
sufficient to hold them in place. In this 
manner free ventilation is provded, and 
ventilators have been placed in a walk 
extending along the former bridge site 
over the conduit. There now passes 
through this new conduit all power from 
station No. 1 that is to be transformed 
and also some that is sent direct to con- 
sumers. An additional fact is that the eni 
of the inlet canal beyond power-house Nv. 
1 had been filled in, and was no longer 


48 


sed for water purposes, so that the 
ridge was no longer a necessity. The 
pot has been graded and seeded, and a- 
riveway is to be built across it from 
ower-house No, 1 to power-house No. 2. 
tunning along the walk from power 
ouse No. 1 to the transformer station 
here is a parapet wall with ornamental 
amps. The change opens up a fine new 
iew of power-house No. 1, the canal 
nd river. William A. Brackenridge is 
he resident engineer of the Niagara 
‘alls Power Company, H. W. Buck is 
he electrical director, and P. P. Barton, 
lectrical superintendent. 
TIAGARA FALLS HYDRAULIC POWER AND 
MANUFACTURING COMPANY. 

This company owns and operates the 
urface canal power development on the 
‘ew York state side of the Niagara river. 


~ 


ae i Ay WM, 


iil 


` ” 
vie 


TEMPORARY POWER PLANT, ONTARIO POWER COMPANY, CANADIAN SIDE. EFFECT OF THE Wiyo-Dam CONSTRUCTION. 


oF River-Bep Lerr Dry. ONTARIO POWER COMPANY'S WokRKs8, CANADIAN SIDE. 


or years it has been making important 
dditions to its power-house and instal- 
ition, while it has constantly been at 
ork enlarging its canal capacity. The 
inal is 4,400 fect long, and the company 
as a right of way 100 feet wide. When 
xe company acquired the property the 
ina] had a width of about thirty feet, but 
, has extended it until for the entire 
ngth it is 100 feet wide. The waterway 
as also been materially deepened, a work 
iat is not as yet completed. New 
heels and generators are being installed 
1 its power-house in the gorge, and a 
ew power station is being built in the 
orge a short distance below the present 
lation. The development of this com- 
any is one of the most important at 
[iagara. 
ON THE CANADIAN SIDE. 
The tourist visitor to the Canadian 


ily 
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side at Niagara might easily acquire the 
impression that scenic Niagara is des- 
tined to destruction, for in the precincts 
of pretty Victoria Park the hand of capi- 
tal and industry has laid such a firm 
grasp that the average visitor might find 
it hard to believe that it will be possible 
to throw it off. However this may be, 
the commissioners of Victoria Park have 
promised the public that the beauty of 
Canadian Niagara shall remain unim- 
paired when the general clearing up takes 
place, a few years hence; for the power 
works now in progress there will take 
several years to complete. Three compa- 
nies are actively at work rushing their 
different projects toward completion. 
They are the Canadian Power Company, 
the Ontario Pcwer Company, and the 
Toronto & Niagara Power Company. 
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charge of the turbines has a length of 
about 2,200 feet. It is about twenty-five 
feet high and eighteen feet wide. The 
tunnel has been driven from the wheel- 
pit to the river, and the work of lining it 
is now in progress and is about half fin- 
ished. The lining has a concrete back 
with brick facing, the arch being wholly 
of brick. At the portal of the tunnel, 
which is very close to the edge of the 
Horseshoe Fall, all the second-class 
masonry is in. Owing to the spray from 
the fall, it will be impossible to complete 
the masonry at this point until next sum- 
mer, for cold weather will cause immense 
quantities of ice to form all about the 
portal. 

The Canadian Niagara Power Com- 
panv is also having built a forebay, inlet 
canal and sluiceway, work on all of which 
is progressing nicely. 

The installation of this company will 
he notable because the unit of develop- 
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WORKS OF THE CANADIAN NIAGARA POWER 
COMPANY. 

The Canadian Niagara Power Com- 
pany was first to be granted a franchise 
by the Ontario Government on recom- 
mendation of the commissioners of Vic- 
toria Park. This franchise grants the 
right to an original development of 100,- 
000 horse-power by means of a wheel-pit 
and tunnel tail-race. The plans of this 
company are furthest advanced, and 
it will be the first to have power ready 
for sale and transmission. It is con- 
trolled by practically the same capital as 
the Niagara Falls Power Company. The 
full length of the wheel-pit of the Cana- 
dian Niagara Power Company will be 
about 480 feet. It will be twenty-one 
feet wide and about 170 feet deep. The 
first section, having a length of about 265 
feet, has been sunk to the required depth, 
and the extension is now being excavated. 
The tunnel that will carry off the dis- 
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ment will be 10,000 horse-power, the 
generators to be wound for 12,000 volts, 
three-phase. These machines will be of 
the internal revolving field, vertical shaft 
type, and will make 250 revolutions pet 
minute. They are being built by the 
Genera] Electric Company, and will have 
a diameter of about nineteen feet. _The 
high voltage at which the current will ve 
generated on the Canadian side is signifi- 
cant of long-distance transmission, and it 
is understood that for long-distance trans- 
mission step-up transformers will be used 
to raise the voltage to 22,000, 40,000 or 
60,000 volts. Cecil B. Smith is the resl- 
dent engineer of the Canadian Niagara 
Power Company, while William A. Brack- 
enridge is the consulting engineer. 


ONTARIO POWER COMPANY. 


The plan of the Ontario Power Com- 
pany is somewhat similar to that em- 
ployed by the Niagara Falls Hydraulic 
Power and Manufacturing Company on 
the New York side, in that its power- 


house Will 
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house will be located at the water’s edge 
in the gorge only a short distance from 
the Horseshoe Fall. The site for the 
power-house has been partially cleared, 
and a roadway has been built along the 
water from the Maid of the Mist landing 
to where the station will stand. The 
water supply of this company will be 
conducted through Victoria Park in a 
steel flume or tube about eighteen feet in 
diameter, laid in a trench and covered 
from view in order that its presence will 
not intrude upon the scenic features of 
the park. This flume will run through 
the park at the base of the bluff back 
from the river. The flume will receive 
its water from a forebay now being built 
above the Dufferin Islands. In order t» 


divert the waters of the river during con- 
struction of the forebay a huge wing dam 
was built extending about 800 feet out 
into the river. This had the effect of lay- 
ing bare a large section of the river-bed, 
and to-day it is not the least interesting 
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and another dam will be built inside of 
this big dam. The company’s franchise 
will permit a development of 125,000 
horse-power. M. P. Davis, of Cornwall 
and Ottawa, has the contract for the con- 
struction of the wheel-pit of this com- 
pany, while Anthony C. Douglass, whe 
is building the tunnel of the Canadian 
Niagara Power Company, will also build 
the tunnel of the Toronto & Niagara 
Power Company. Contractor Davis is 
now getting his plant on the ground. 
Contractor Douglass has commenced 
work on his big contract, and is 
at present engaged in sinking a 
shaft seven by fifteen feet on the 
shore at a point about 375 fest 
back from the fall. This shaft will 
he carried, to a depth of 160 feet, and 
from its bottom there will be built a 
lateral tunnel eight by fifteen feet ex- 
tending out under the river-bed about 
650 feet to the line of the main tunnel. 
From this junction point headings will 
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the shaft now being sunk. The present 
depth of the shaft is about ninety feet. 
The point where the lateral tunnel will 
strike the line of the main tunnel will be 
but a short distance back of the falling 
water of the Horseshoe Fall, behind 
which the discharge of the tunnel will 
flow into the lower river. 

Combined, the franchises of the three 
companies now working on the Canadian 
side permit of a development of 375,009 
horse-power, a stupendous amount of 
force. Under the provisions of their 
franchises they will pay the park com- 
missioners at tHe rate of one dollar per 
annum for each electrical horse-power 
generated and used and sold or disposed 
of over 10,000 electrical horse-power up 
to 20,000 electrical horse-power, and the 
further payment of the sum of seventy- 
five cents for each electrical horse-power 
generated and used and sold or disposcd 
of over 20,000 electrical horse-power up 
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BUILDING THE Bia CoFFERDAM OF THE TORONTO & NIAGARA 
POWER COMPANY, CANADIAN SIDE. 


feature of Niagara. To aid in its wor« 
the Ontario Power Company has erected 
a temporary power plant operated by 
water carried through a long flume, as 
shown in the illustration. At the head 
of the flume of the company a gatehouse 
will be located. At the lower end of the 
big pipe the water will pass into pen- 
stocks that will carry it down the high 
bank to the wheels to be located in the 
power-house. The company’s franchise 
allows of the development of 150,000 
horse-power, it having practically two 


rights. 
THE TORONTO & NIAGARA POWER COM- 
PANY. 
For its proposed development the 


Toronto & Niagara Power Company has 
also adopted the wheel-pit and tun- 
nel plan of construction. The power- 
house of this company will be located a 
short distance up the river from the sta- 
tion of the Canadian Niagara Power 
Company. At present a large coffer- 
am is being built about the wheel-pit 
site to shut- off the water of the river, 


be driven up and down stream in the 
construction of the main tunnel, whicn 
will have a slightly larger area than the 
tunnel of the Canadian Niagara Power 
Company. The route of the tunnel from 
the wheel-pit to the gorge extends right 
under the river-bed, and the excavate‘ 
material will be raised to the surface up 


OFFIGE OF THE Toronto & NIAGARA PoWER 
CoMPANY, CANADIAN SIDE. 


SINKING TIIE SHAFP FOR THE TUNNEL OF THE TORONTO & NIAGARA 
POWER CoMPANY, CANADIAN SIDE. 


to 30,000 electrical horse-power, and the 
further payment of the sum of fifty cents 
for each electrical horse-power generated 
and used and sold or disposed of over 
30,000 electrical horse-power; that is to 
say, by way of example, that on genera- 
tion and use and sale or disposal of 
30,000 electrical horse-power the gross 
rental shall be $32,500 per annum, paya- 
ble half. yearly, and so on in case of 
further development as provided, and 
that such rate shall apply to power sun- 
plied or used either in Canada or the 
United States. 

This gives the management of Vic- 
toria Free Park a very handsome annual 
income, which is being expended for the 
betterment of the park; each company 
having made a deposit of advance rental 
as a guarantee of good faith. While the 
developments are having the effect of 
making many changes within the park 
boundaries, there is much filling going 
on. which, when finished, is expected to 
add materially to the beauty of the pleas- 


ure ground. 
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THE PRODUCTION AND DISTRIBUTION 
OF ALTERNATING CURRENT FOR 
LARGE CITY SYSTEMS. ' 


—— = - ——— 


BY KICHARD MeCULLOCH. 


The large city street railway system of 
to-day is due to a process of evolution. 
In most cities twenty years ago the busi- 
ness of transporting passengers through 
the streets on rails was divided up among 
several companies operated with more or 
less skill, cach independent of the other, 
and each busi- 
ness and paralleling its tracks. When 
motive power 


striving after the others 


the electrie era came on, 
was Changed, and a new equipment 
selected according to the judgement of the 
manager, with no particular regard for 
standardization of apparatus, and with- 
ont any thought toward a unity of pur- 
pose in the operation of the several prop- 
erties, No it that when 
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stations, and any change in the power 
plant system involves a discussion of the 
relative advantages of power generation 
in one or several power plants. This 
question has lately reecived a great deal 
of attention engineering world. 
and has been thoroughly 


in the 
discussed from 
an engineering: standpoint. 

The great and all-important question 
which confronts the manager and whieh 
the engineer should assist him in solving, 

how to transport passengers with the 
greatest degree of safety, reliability and 
economy. The power plant and trans- 
mission system constitute only two links 
chain of many devices necessary 
to accomplish this task, and should nos 
be given undue importance in the laying 
Economy of 
power 


in the 


out of the general scheme. 
generation or transmission of 
should never be songht after at the ex- 
pense of safety or reliability of operation. 
True mto ac- 
count the financial questions involved in 
the operation of the property, but un- 
there are fads and fashions 
matters of 


engineering should take 


fortunately 
in engineering, just as in 
Large questions of`poliey whieh 
sound engineering 


dress. 
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have semetimes been settled from a de- 


solved by 
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have a power plant which will eclipse in 
the Jast one built. 
the door of the enginecr, 
who is into consulta- 
tion only after the great questions have 
disposed of, leaving lim only th 
details. All this, perhaps, has little to 
do with the subject of this paper, but it 
is given as a preface, because, after all, 
more important than the question of how 
to generate and transmit alternating cur- 
rent is whether or not to generate it at 
all. 


In this paper the alternating current 
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power at a central power station, trans- 


mitted at a high 
different parts of the territory 


voltage to substations 
located 
there converted 
and 


to be served, mto 575- 
volt direct current distributed by 
means of feeders to the trolley seetions 
m the usual wav. 

The use of alternating 
for street cars, although the subject of a 
ereat deal of experimenting, has not yet 
Swilzerland on an 
interurban Taly 
on a steam road which has been converted 
to electrie traction, 
motors are used, and their use was seri- 
ously considered in the electrie equip- 
ment of one of the London underground 


-current molor: 


successful. Tn 
and in 


been 


road northern 
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roads formerly operated by steam loco- 
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motives. Where the stops are frequent, 
however, as is the case in city service, in 
the present state of the art the use of 
alternating-current motors is impractica- 
ble. 

For railway and power transmission 
work, the advantage of transmission by 
alternating current is that small high- 
tension feeders from the central station 
and short direct-current feeders from the 
substations are substituted for the lonz, 
of feeders leading from the 
The prob- 


heavy lines 
central direct-current station. 
lem is more one of current transmission 
than of current production. 

The discussion will be taken up under 
the following headings: 

The production of alternating current. 

The transmission of alternating cur- 
rent. 

The relative advantages of alternating 
and direct-eurrent transmission. 

As a complete description of an alter- 
nating-current station, transmission line 
and substation would be very lengthy, 
and of no great novelty, the following dis- 
cussion will call attention only to those 
general points which are most remarkab!e 
in present practice and those which 
should be especially looked after in the 
design. 

PRODUCTION OF ALTERNATING CUR- 
RENT. 

Nile of Station— The central station 
should be located where coal may be ob- 
tained by rail or water, or both, and where 
large quantities of water may be obtained 
for condensing purposes. Tf a location 
fulfilling these requirements may be ob- 
tained in any large city near the centre 
of gravity of the load, well and good; if 
not, it is not so serious as it would i if 
the plant were designed to furnish direct 
current. The location should not be 
a residence district where the plant is 
apt to become a nuisance, and physical 
obstacles to the laying of feeder mains, 
: ete., should he 


THE 


such as rivers, bridges, 
avoided if possible in the selection of the 
site. 

In the general principles of its con- 
struction, the alternating-current plant 
does not differ from the direct-current 
plant, except ihat the amount of power in- 
stalled and the size of units usually war- 
rant a magnitude of construction rarely 
attempted in direct-current. plants. We 
have the same boiler plant, the same en- 
similar generators, and a ewilch- 
board which transmits alternating 
rent to feeders instead of direct current. 

Coal Supply—There is no point more 
important to the continuous operation of 


a power plant than regularityyand in- 
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fallibility in the delivery of coal. The 
amount of coal coming to one of our large 
power plants is such that extraordinary 
means must be taken for quickly unload- 
ing and handling it. If the coal is de- 
livered by rail, a large switchyard must 
be provided for handling the cars, and if 
bottom dumping cars can not be depended 
upon, some form of a car tipple for quick 
unloading should be installed. The tipple 
used on the ore docks suggests itself for 
this purpose. If coal is delivered by 
water, clam-shell drop buckets are used 
for unloading the barges. Those of us 
in the West learned by last winter’s experi- 
ence that we must expect at times to be 
obliged to burn all sorts of coal in all 
sorts of condition. It is, of course, prefer- 
able that the coal should be delivered 
crushed ready for the automatic stokers, 
but provision should be made in the lay- 
out of the station for a coal crushing 
plant to handle lump and mine run coal. 
The quantity of coal burned in the large 
stations is such that if an attempt is 
made to furnish storage capacity within 
the plant for even a modest period of 
time, the size and cost of the building are 
enormously increased by the large coal 
tank perched high in the air above the 
boilers. It is perhaps a better plan if the 
location of the power plant permits it, 
to carry only a few days’ supply in the 
tank in the boiler room, and provide a 
separate building for the coal reserve, 
connected by conveyors to the boiler room, 
where the coal may be kept nearer the 
ground, and the cost of the ironwork for 
its storage diminished. 

The large power plants in the eastern 
cities burn buckwheat anthracite, while 
those in the West burn bituminous screen- 
ings, which term includes all that will 
pass through the one and one-quarter inch 
screen at the mine, including the dust and 
fine coal made by the cutters. The plant 
should be laid out for the kind of coal 
it is intended to burn, and in cases where 
the cities are located so far from the 
mines that the cost of transportation be- 
comes a large factor in the cost of the 
coal, it would pay to devote a great deal 
of attention to a determination of what 
is really the most economical coal to burn, 
and not assume as is often done, that 


that coal is the best which can be had for — 


the lowest price per ton. 

Building—The power plant building 
should be substantial and fireproof and 
just as ornate as the directors of the com- 
pany wish to authorize, it being remem- 
bered that although it is creditable to 
a railroad company to have a handsome 
power plant, the gross receipts are not in- 
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creased nor the operating expenses de- 
creased thereby. The plant should be en- 
tirely closed and should be constructed 
with the idea that all employés and visitors 
should enter by one door and be checked 
in and out, just as in a well-managed 
factory. When this door is closed the 
plant should be impregnable, and con- 
veniences should be arranged so that if 
necessary the entire operating force can 
be lodged and fed in the building. 

Coal and Ash-handling Machinery—The 
apparatus to handle the coal and ashes 
of a large power station constitutes a 
formidable plant in itself. It is, perhaps, 
better in a large installation to keep the 
coal and ash-handling apparatus inde- 
pendent, as ashes are much more abrasive 
than coal, and it is better to leave either 
set of apparatus free so that it can be 
used at any time. Some form of the self- 
dumping bucket conveyor is in general 
use for coal, while various apparatus has 
been installed for handling ashes. 

Mechanical Stokers—The use of me- 
chanical stokers in the large plants of 
to-day is universal. They are more effi- 
cient on low-grade fuel, and by their use 
and that of coal and ash-handling ma- 
chinery, the employment of a large num- 
ber of laborers in the boiler room is dis- 
pensed with, and the likelihood of labor 
troubles diminished. In fact, if it were 
necessary to handle the coal and ashes, 
and fire the boilers by hand, it would be 
difficult to get men enough into some of 
our large plants to keep them going, and 
these men would be a constant source of 
annoyance. 

Boilers—Some form of  water-tube 
boiler is usually chosen for large plants 
because it may be made in large sizes 
without danger of explosion, and occu- 
pies less ground space per horse-power 
than the fire-tube boiler. ‘There is noth- 
ing remarkable about the boiler installa- 
tion for an alternating-current plant ex- 
cept that the size of the plant and the 
size of the units is such that a two-story 
hoiler room is usually required. This 
feature, however, has already been in- 
troduced in some of our large direct-cur- 
rent plants. The question of pressure and 
superheated steam, while naturally be- 
longing to boilers, will be taken up in the 
discussion of steam engines. 

Engines—Until quite recently the only 
prime mover for driving gencrators of 
large size in railway steam plants was 
the compound, condensing steam engine. 
The triple expansion engine has been used 
in no large installation. In one recent 
installation a duplex compound engine, 
with the two low-pressure cylinders hori- 
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zontal and the two high-pressure cylinders 
vertical, drives the generator. This is a 
mammoth unit of 5,000 kilowatts and 1s 
the largest which has been built. 

Steam Turbines—Of late years, how- 
ever, improvements in manufacturing fa- 
cilities and our increased knowledge of 
the properties of steam have made possi- 
ble the utilization of the steam turbine, 
which, remarkable to state, makes use of 
the principle upon which the first steps 
toward the application of steam as a prime 
mover was based. It seems as if we are 
on the verge of a radical change in the 
application of steam, as the introduction 
of the turbine makes an entire change in 
the usual layout of the power station. 
And, as in the case of all great inventjons, 
necessity was the mother of this one. The 
steam engine has reached such a size that 
for large units it is heavy, clumsy, deli- 
cate of adjustment and requires constant 
skilled attention. On account of the in- 
ertia of the valves and reciprocating parts, 
the speed of the steam engine must be 
kept so low that the cost of the electri 
generator is greatly increased. In fact, 
it would seem that the limit in the size 
of steam engines for driving electric gen- 
erators is about reached. If the claims of 
its advocates are only partly realized, the 
steam turbine is the ideal machine for 
driving alternating-current generators. 
The efficiency of the steam turbine is 
claimed to be fully equal to that of the 
best steam engine; the turbine being a 
rotary machine, the thrusts caused by the 
reciprocating motion of the steam engine 
are avoided, thus relieving the foundation 
and frame of that strain, and facilitating 
the operation in parallel of alternating- 
current generators; foundations and 
buildings for turbines are cheaper than 
for engines; as the electric generator is 
driven by the turbine at a much higher 
speed than by the engine, its cost is less; 
there being no valve gear and recipro- 
cating parts in connection with the tur- 
bine, its maintenance is less, and there is 
no need of the skilled attendance during 
operation, so necessary with the engine; 
as no oil is needed for the lubrication of 
the turbines, the steam may be condensed 
in surface condensers and used over again 
in the boilers, thus affording practically 
distilled water for boiler use. All of these 
claims are being made for the turbine, 
and although all of them may not be fully 
realized, it is likely that there will be 
such advantages in the use of steam tur- 
bines that no large alternating-current 
plant will be built in the future con- 
taining any other prime mover. One of 
the most important advantages of the 
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steam turbine for electric work is that be- 
tween half load and fifty per cent over- 
load its efficiency is nearly constant, and 
that even at less than half load its effi- 
ciency is good. 

Superheated Steam—The amount which 
steam may be superheated when used for 
driving steam engines is limited on ac- 
count of the carbonizing action of the 
steam on the cylinder and valve lubricants. 
With a special valve gear constructed for 
use with superheated steam, steam super- 
heated 150 degrees Fahrenheit above the 
temperature corresponding to its pressure 
may be used. With steam turbines any 
superheat which it is practicable to obtain 
may be used, and great economy is effected 
by its use. Some of the makers of water- 
tube boilers now make an attachment to 
be placed in the path of the heated gases 
within the brickwork of the boiler for 
superheating the steam. The amount of 
superheat which can be obtained by this 
aevice depends upon its heating surface, 
but enough heating surface may be placed 
within the brickwork of a boiler to ob- 
tain about 200 degrees of superheat. If 
it is desired to obtain a greater degree 
of superheat than this, it is advisable 
to use an external superheater. 

Condensers—In order to obtain the 
maximum economy by the use of steam 
turbines, as rare a vacuum as possible 
should be maintained by the condenser, 
the usual specification calling for twenty- 
eight inches. This necessitates a larger 
and more expensive condenser than is 
usually installed with the same capacity 
in steam engines. The economy of the 
steam turbine increases very rapidly, both 
with the quantity of superheat and the 
rareness of the vacuum, and the limit of 
twenty-eight inches has only been set 
because it is the limiting vacuum which 
it is practicable to maintain. 

Steam Pressure—Economy in the use 
of steam also increases with the steam 
pressure. With compound condensing 
engines the common pressure in use is 
175 pounds, while with steam turbines 
the economical point seems to be about 
200 pounds. | 

Piping—The design and installation 
of the piping in a large, higher-pressure 
plant necessitate the greatest degree of 
skill. The, old fads of double-headers, 
auxiliary headers and loop systems have 
expired, and now the best practice is to 
make the piping as short and simple a3 
possible, and make up in excellence of 
eonstruction the security which it was 
once sought to obtain by doubling the 
installation. In some of the large plants 
recently installed, the condensers have 
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been set directly over tunnels connected 
with the water supply and the heavy pip- 
ing necessary for the condensing water 
has been entirely done away with. 

Auxiliaries—The auxiliary apparatus, 
such as coal-crushers, coal and ash-hand- 
ling machinery, stoker machinery, boiler 
feed pumps, condenser pumps, air pumps. 
cranes, exciters, elevators, etc., require 2 
large amount of power for their opera- 
tion, and the piping for tne engines fur- 
nishing this power is expensive of in- 
stallation and maintenance. It 1s recom- 
mended that these auxiliaries, as far as 
possible, be driven by motors, preferabiv 
induction motors. There will be a gain 
in economy over steam operation, and a 
large amount of high-pressure steam pip- 
ing will be done away with. Any ma- 
chine which should run at a reasonably 
constant speed can be operated by means 
of an induction motor, and one which re- 
quires a variable speed can be run with 
a direct-current motor. 

For one alternating-current 
plant, the construction of which is now 
pending, it is proposed to furnish current 
for the auxiliaries and for the excitation 
of the generators as follows: Small 
alternating-current generators, driven by 
turbines, are to be installed to furnish 
current of a voltage suitable for driving 
all the induction motors in the plant. 
Rotary converters, driven by this current, 
furnish the direct current, probably at 
250 volts, for exciting the main gen- 
erators, and for lighting the plant. A 
storage battery installed on this 250-volt 
circuit steadies any fluctuations and fur- 
nishes a reserve in case of a breakdown. 
In this way the running of the auxiliaries, 
the excitation of the generators and the 
lighting of the plant are made entirely 
independent of the main current supply. 

Division into Units—Large alternat- 
ing-current city plants as at present in- 
stalled represent a vast quantity of power 
under one roof. <Any accident whieh 
might cripple the plant would have very 
serious results, and affect a large number 
of people and industries. The greatest 
care should be taken to avoid such a 
possibility. In order to prevent, as far 
as possible, the crippling of the entire 
plant by an accident to any part of it, 
some of the more recent installations 
have been divided into units, each unit 
consisting of a generator, engine and 
condenser, together with the necessary 
number of boilers to furnish steam for 
the engines and the auxiliaries in con- 
nection with the boilers. It is intended 
that each unit shall be independent of 
any other; in fact, there will be as many 


large 
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separate power plants as there are units. 
An emergency steam connection is mad: 
between the steam headers, but for 
emergency use alone. The unit method 
minimizes the danger of a complete shut- 
down of the plant, but the price paid for 
it is the greater amount of reserve ap- 
paratus necessary, and also a somewhat 
poorer economy if the unit idea is car- 
ried out in detail as to feeders and sub- 
stations. 

Frequency—By common consent a pe- 
riodicity of twenty-five cycles per second 
has been adopted in the United States for 
alternating-current power work. In Eu- 
rope there seems to be no fixed standard, 
each installation following the ideas of 
its designer. Rotary converters work bet- 
ter at low frequency, and in a combined 
railway and lighting plant where alternat- 
ing-current lighting is to be done it is best 
to generate at twenty-five cycles, use 
rotary converters at this periodicity for 
the railway and direct-current lighting. 
and install motor generators to give a 
frequency of sixty cycles for any alter- 
nating-current lighting. : 

Phase—Where the generator voltage is 
used in transmission, it is the accepted 
practice to generate three-phase current. 
Where the generator current is stepped 
up for transmission, it is the custom 
with some manufacturers to generate 
two-phase current and in stepping up the 
current for transmission to change it to 
three-phase, In most city installations 
the desired transmission voltage is less 
than 15,000, and as this voltage can be 
ohtained with modern insulation in well 
designed generators, unquestionably the 
best practice is to generate at the trans- 
mission voltage, because this obviates the 
use of step-up transformers. Where the 
desired transmission voltage is above 
that which can be obtained in the gener- 
ator, it is common to generate at a low 
voltage and raise to the transmission volt- 
age by means of step-up transformers. 

Operation of Generators—For railway 
and power purposes there is no great 
difference between the running of alter- 
nating and direct-current generators. If 
there is anv difference it should be in 
favor of the alternating-current machine, 
owing to the substitution of rings for the 
commutator, and the slightly greater 
cfliciency owing to the absence of brush 
friction and losses. The large modern 
machines are made of the revolving 
field type, the revolving parts carrying 
low-voltage current and the high-voltage 
confined to the stationary parts with 
little risk of accidental contact with per- 
sons. With engines of good regulation 
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and similar types of valve gear there is” ing are about 8,580,000 cubic feet, or 


no difficulty in running engine-driven 
alternating-current generators in parallel, 
and with generators driven by turbines 
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215 cubic feet per kilowatt capacity. 


Figures 2A and 2B (not published in 
this reprint) show the plan and cross- 
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From a published report the ground area 
is 1.36 square feet per kilowatt, and the 
cubical contents of the building 139 cubic 
feet per kilowatt. These measurements 
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Fic. 1.—Pian or MANHATTAN Power Sration—Capacity, 40,000 KILOWATTS. 


which have a constant impulse through- 
out the entire revolution, operation in 
parallel becomes a simple matter. ~ 

Switches—The handling of high-volt- 
age current in large quantities is quite 
a serious question, and the switches and 
switching devices of a large alternating- 
current station have become one of the 
most important parts of the plant. In 
the more recent installations, the switch 
contacts are broken in oil and each switch 
is built in a brick fireproof compartment. 
The bus-bars are divided into several 
sections, so that in case of a short-circuit 
any section may be isolated. All switches 
are opened and closed by means of a 
motor running on an auxiliary circuit 
controlled by the switchboard attendant. 
No high-voltage current is brought to the 
switchboard. 

Central Station Plans—IJn order to in- 
dicate the general trend of modern 
practice in central station design, there 
are published with this article the follow- 
ing power station plans: 

Figures 1 and 2—Plan and cross- 
section of the Manhattan power station, 
New York city. This installation is the 
latest large American installation and ~ 
represents the highest development of an 
engine-driven station. It contains 40,000 
kilowatts, divided into eight 5,000-kilo- 
watt units, and covers about 82,400 
square feet, or 2.06 square feet per kilo- 
watt. The cubical contents of the build- 


section of the Chelsea station, London, 
now under construction. This station is to 
be equipped with ten 5,500-kilowatt tur- 
bine-driven units and one smaller unit, 


TEAN 


include an office building adjoining the 
station. 

Figures 3 and 4 are sketches showing 
the proposed arrangement of a station to 
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Fie. 2.—Cross-SecTion OF MANHATTAN POWER Statron—Capaciry, 40,000 KILOWATTS. 


making a total of 57,000 kilowatts. Theze 
turbines are of the horizontal shaft type, 
and this is the first large station to be 
entirely equipped with steam turbines. 


contain eight 5,000-kilowatt steam tur- 
bines of the vertical shaft type. This 
has the same capacity as the Manhattan 
and it would be interesting to compare 
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the relative sizes of the two buildings. 
The turbine station covers an area of 
56,860 square feet, or 1.47 square feet 
per kilowatt. The cubical contents of the 
building are 5,403,000 cubic feet, or 135 
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of power over long distances with com- 
Since the size of 
the wire necessary decreases as the trans- 
mission voltage increases, there seems to 
be no reason why for city use, where 


paratively small wire. 
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Fic, 3.—PLAN oF PROPOSED TURBINE STATION AND SUBSTATION—CAPACITY, 40,000-KTLOWATT 
GENERATORS AND 12,000-KrLowattT ROTARIES. 


cubic feet per kilowatt. This station also 
contains space for 12,000-kilowatt sub- 
station capacity. 
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heavy loads must be transmitted, the 
limiting transmission voltage should not 
be the limiting voltage at which current 
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„are some large cities where alternating 


current at a pressure of 5,000 volts or 
higher is carried on overhead wires 
strung along city streets, but although 
quite a sum of money is saved in the 
initial cost of feeders, the true economy 
of such an installation is doubtful. 
Serious interruption to traffic and per- 
haps injury to the central station and 
substation machinery are invited by 
short-circuits and grounds from fires, 
storms, lightning and accidental crosses 
with other wires, while the danger to 
human life is such that the railway com- 
pany is liable at any time on account 
of some fatality to be ordered to place 
the high-tension wires underground at 
a greater expense than if it had been 
done in the first installation. 
Transmission Cables—As by three- 
phase transmission a minimum of copper 
transmits a given amount of power with 
a given loss, this is the system which 
has been generally adopted for trans- 
mission. Where the feeders are placed 
underground, three-conductor cables are 
used, the three conductors being separately 
insulated and then surrounded by a lead 
sheath. Formerly rubber was the in- 
sulation used for this purpose, but paper 
has come rapidly to the front and at 
present paper insulation is preferred by 
many to rubber. Paper does not soften 
under heat like rubber, and the cable has 
the advantage of being cheaper than rub- 
ber and of having a somewhat greater 
overhead capacity. The weak part of 
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Fic. 4.—PROPOSED TURBINE STATION AND SUBSTATION—CAPACITY, 40,000. KILOWATT GKNERATORS AND 12.000-KrLOowATT ROTARIES. 
SECTION THROUGH BOILER, TURBINE AND Rotary Room. 


THE TRANSMISSION. 
Transmission Voltage—In a few 
words, the advantages which alternating- 
current transmission offers lie in the 
possibility of transmitting large amounts 


can be produced in the generator, except 
that voltages above 15,000 require cables 
of high cost. It is unquestionably the 
best practice to carry the high-tension 
cables underground in conduits. There 


any cable is the joint, and great care 
should be taken in splicing to exclude 
all moisture. This is especially true of 
paper-insulated cables. 

In estimating the sizes’ of cables for 
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carrying the high-tension current it is 
usually necessary to figure the cable for 
ampere carrying capacity instead of for 
drop in voltage, as is customary in long- 
distance transmission. This is on ac- 
count of the short transmission distances 
as compared with the high transmission 
voltage. The amperes per phase for 
three-phase transmission may be deter- 
mined very simply by dividing the watts 
to be transmitted by the transmission 
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that above 10,000 volts for rubber and 
above 15,000 volts for paper-insulated 
cables, the cost increases so rapidly as 
almost to make these the limiting 
voltages for underground distribution, 
In some installations one cable for 
each rotary has been run between the 
power plant and the substation. In other 
instances a standard size of cable has 
been adopted for the system, and a num- 
ber of cables run to each substation 


TABLE 1. 


danger of fire and damage to other cables, 
arising from a short-circuit in one of the 
high-tension The high-tension 
cables have been kept to themselves and 
at the manholes they have been wrapped 
with asbestos cloth. The destructiveness 
of a short-circuit on underground high- 
tension cables has not proven as great as 
was anticipated. In one instance a 
laborer drove a pick through a 6,600-volt 
three-conductor cable without experienc- 


cables, 


RUBBER-INSULATED, LEAD-COVERED, THREE NO. 00 CONDUCTOR CABLES, 


For three-phase, alternating-current, underground distribution. 


Thiekness of | Thickness 


Cables to be carried in tile or concrete duets, one cable in each duct. 


| Working Capacity 


Working | Diameter of | Envelope of | of Euvelope | Ugg "| Weight ae, TED: usat | E a 
ONE: TROAN Conductor. Conductors. ae O in : Lbs. ` per Foot. 1 Minute. meunipe Temperature Rise 30 Degrees 
i Inch. Inch. ee tas | Inches. Centigrade. 
| 
5000 {13 p> ol A 3 4.86 | 20.64 15000 OF | 1150 
7500 2 A x a 5.50 0.91 22500 12 1150 
10000 22. r es 1 Tap t.16 30000 [35 | 1150 
12500 233 3? 4 4 8.274 | rae 3090 | 14% | L150 
15000 2% ay Ja } 9.29 | 1.62 40000 | Ins 1050 
17500 234 Ny | jé i 10.22 1.79 45000 133 1050 
20000 Baa A i l1 15 208 50000 | 19 | 1050 


voltage multiplied by the square root of 
three. 

The cross-sections of the copper may 
be taken very conservatively at 1.000 
circular mils per ampere for rubber- 
insulated cables and 900 circular mils 
per ampere for paper-insulated cables. 
The copper cross-section should be 
checked by estimating the drop in voltage 
at maximum load, but for the compara- 
tively short distances of city work it will 


corresponding to the estimated load. An 
extra cable should always be provided, 
so that the maximum load of the sub- 
station may be earricd with one cable 
out of service. 

Conduit—Various forms of duct have 
been used for underground conduits. 
The old wooden pump-log ducts have 
been abandoned because the wood rots 
and the juices in the wood act chemically 
on the lead covering of the cable. The 


TABLE 2; 


ing any shock, or producing any great 
amount of pyrotechnics. It was for- 
tunate for the laborer that the pick had 
a long wooden handle. The lack of de- 
structiveness in the are is probably due 
to the quick action of the automatic cir- 
cuit-breakers at each end of the cable, 
and also to the fact that althoueh the 
pressure is of great intensity, the current 
flow is small. 

Substations—The location and number 
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For three-phase, alternating-current, underground distribution, 


Thickness of 
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Cables to be curried in tile or conerete duets. one cable in each duct. 


Working Capacity 
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usually be found that the drop in voltage 
is very small in a cable properly pro- 
portioned for the current it is to carry. 
The largest size three-conductor cable 
which it is advisable to install in an 
ordinary duct, is one in which each con- 
ductor has a four naught section. 

Tables Nos. 1 and 2 give data and cost 
of rubber and paper-insulated, three- 
conductor, lead-covered cables with two 
naught conductors, for voltages ranging 
from 5,000 to 20,000. Tt will be observed 


ducts at -present laid are usually of 
cement-lined iron pipe, tile in either 
single or multiple duct, and concrete 
tubes. It pays to imbed the ducts well 
in concrete, so that an excavation under 
the conduit line will not cause settling. 
The spacing of the brick manholes is 
usually determined by the obstructions 
met with in the street, but may be put 
down as averaging about 400 feet apart. 
In some recent installations great pre- 
cautions have been taken to avoid the 


of substations might form the subject of 


an interesting discussion as to the relative 
costs of interest on feeder investment, 
substation equipment and maintenance 
and operation of substation, were it not 
for the fact that for city use the location 
of the substations is pretty closely deter- 
mined by a study of the density of the 
trallic. The congested points are closely 
marked, but where doubt exists as to the 
wisdom of several locations, an estimate 
of the costs in either case, together with 
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the expense of maintaining and operating 
the substations, will quickly determine 
which is the better plan. 

In interurban construction there are 
two different opinions maintained regard- 
ing substations. One is that substations 
should be miniature power stations, con- 
tain a large quantity of apparatus, in 
charge of skilled attendants, and be 
spaced at rather long intervals along the 
road; the other idea is that substations 
should be frequent, contain little reserve, 
and should be taken care of by the station 
agent or some other employé whose prin- 
cipal duties are not the caretaking of the 
substation. In city practice, however, 
there is no question but that the sub- 
station should be designed and built with 
as much care as that used in the power 
plant construction, that it should contain 
reserve apparatus enough to tide over any 
ordinary breakdown, and that it should 
be constantly in charge of skilled attend- 
ants. 

The high-voltage current entering the 
substations is handled by brick-enclosed, 
oil-break, motor-operated switches, just 
as in the power station. From the 
switches it passes to transformers, where 
its voltage is decreased to that suitable 
for driving the converters. This current, 
fed in at the alternating-current end of 
the rotary converters, produces the 575 
or 600-volt direct current which is sent 
to the direct-current bus-bar for trans- 
mission to the trolley wire. The trans- 
formers are cooled either by water cir- 
culating around the shell or by air blown 
through the windings. 

Rotary Converters—A size of rotary 
converter which has been largely adopted 
for city work is 1,000 kilowatts, although 
one large installation has 1,500-kilowatt 
rotaries. There seems to be no reason 
why rotary converters should not be built 
in as large sizes as direct-current genera- 
tors, which have been successfully built 
in sizes of 2,500 kilowatts. The rotary 
converter is just as reliable a machine as 
the direct-current generator, and there 
should be about the same reserve capacity 
in a substation as is allowed in a direct- 
current station; that is, one reserve ma- 
chine to every three or four units. Where 
the load is subject to sudden fluctuations, 
it is customary to place a reactive coil 
in the transformers and provide the 
rotaries with series windings on the pole- 
pieces, in addition to the shunt windings. 
For city use rotaries have simple shunt 
fields, and if they are kept well loaded at 
all times, their direct-current voltage is 
uniform. The substation of a large city 
system has such a large output that the 
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momentary fluctuations noticeable in a 
small system are lacking. The load varies 
with the time of day; the attendants 
usually have plenty of time to prepare 
for any change in load, and there is no 
reason why they should not keep the 
rotaries well loaded. 

Storage Batteries for Substations— 
Storage batteries have been installed in 
many of the large substations for the pur- 
pose of steadying the load on the rotary 
converters, taking care of the peaks of 
the load and creating a reserve capacity 
in the substation in case of a breakdown 
of the machinery. If it is possible, with 
any reasonable degree of accuracy, to 
draw the load curve for a proposed sub- 
station, the question of whether it is more 
economical to install rotary converters or 
storage batteries to take care of the peaks 
may be determined in advance. Most 
railway load curves show peaks in the 
morning and evening, some portions of 
which may be taken by batteries working 
up to their one-hour rate, provided the 
duration of the peaks is not too long. In 
case the shape of the peak is such that no 
portion of it is of shorter duration than 
three or four hours, the cost of a battery 
for handling it would probably be ex- 
cessive. It should be taken into account 
that a substation battery carrying the 
peak of the load not only takes the place 
of a certain amount of rotary capacity, 
but exercises a valuable smoothing-out ef- 
fect on the load, replacing an equivalent 
amount of station capacity at the central 
power plant; so that the investment in 
battery should be compared with the in- 
vestment in rotaries, high-tension feeders 
and in generators and steam plant capac- 
ity thus dispensed with at the power 
plant. Figured at the one-hour discharge 
rate, the relative first cost of storage bat- 
tery as compared with rotary converter, 
feeder and steam plant is approximately 
$90 per kilowatt for the storage battery 
and $130 per kilowatt for the converter 
plant, steam plant and transmission line, 
the latter figure being $30 for the rotary 
plant and $100 for the steam plant and 
transmission line. This estimate for 
rotary and steam plant is based on the 
nominal ratings of the machines and 
does not take into account their overload 
capacities. A battery worked on the peak 
at its one-hour rate is likely to cost about 
the same or somewhat less than the ap- 
paratus which it displaces. 

The value of the storage battery as a 
reserve in heavy substation work depends 
upon the comparative amount of storage 
battery and rotaries which has been in- 
stalled. If the substation contains a 
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small amount of battery and a large 
amount of rotary, the reserve value of 
the battery is likely to be small; if, how- 
ever, the short duration and sharp nature 
of the peaks has warranted a compara- 
tively large battery installation, the bat- 
tery may be of sufficient size to handle 
the entire load of the substation during 
the lighter hours of the day for a period 
long enough to tide over a breakdown, 
provided that this period is not longer 
than half to three-quarters of an hour. 
While the battery may replace those 
rotaries which would be operated for an 
hour or two on the peak, it can not be de- 
pended upon to take the place of those 
machines which run throughout the entire 
day. The reserve feature of a storage 
battery is especially valuable because it 
may be put into service immediately and 
in this it has the advantage of the steam 
plant, where time is required to get 
oilers ready for steaming. 

= [h laying out a substation, it would 
be well to design the building with 
reference to the future installation: of 
storage batteries, even if it is not in- 
tended to install them at once. No 
general statement can be made in regard 
to the advisability of their installation, 
as that should be figured out for each 
special case. 

Low-Tension Switchboard—The feeder 
board for the substation and the 500-volt 
feeders leading from it to the trolley 
sections are practically the same as those 
used in connection with a direct-cur- 
rent station, and all of the deviccs in- 
stalled in the best direct-current stations 
for the detection and isolation of trouble 
on the trolley sections should also be 
placed in the substation. 

THE RELATIVE ADVANTAGES OF ALTER- 

NATING AND DIRECT-CURRENT GEN- 

ERATION AND TRANSMISSION. 

With a desire of learning exactly what 
ure the conditions in the cities of the 
United States, a circular letter was 
mailed to roads in all cities of more than 
100,000 inhabitants. The information 1s 
tabulated in table 3 for those railways 
from which answers were received. It 
will be observed that the use of alter- 
nating current for city work is at present 
largely confined to the operation of sub- 
urban roads from city power stations. 
With the exception of New York, most of 
the other cities have a mixed system, 
direct current being used for city work 
and alternating current for suburban 
work. Brooklyn and Philadelphia are 
now building alternating-current stations 
and Chicago will probably soon begin 
the change to alternating-current dis- 
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tribution. With the single exception of 
New York, all cities of more than 
200,000 inhabitants have from three to 
eight power stations. Whether this con- 
dition is more economical or more de- 
sirable than distribution from a single 
power station is a problem which must 
be solved for each special case. The 
number of American roads using alter- 
nating current for purely city work is 
at present very small, but it is likely that 
within the next few years many city 
roads will change partially, at least, to 
the alternating-current system. 

In table 4 is tabulated general data 
regarding the alternating-current in- 
stallations in the large cities. It is 
difficult to tabulate such data because 
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where concentrated loads are likely to 
occur at long distances from the power 
station, the transmission losses are prob- 
ably between fifteen and twenty per cent 
at maximum load in a well-installed sys- 
tem. 

In an alternating-current transmis- 
sion, the losses at maximum load are 
likely to be about as follows: 


Per Cent. 
High-tension feeders... ......... 3 
Transformers. ...... a. anaana. ee 215 
Rotary converters ............... 5 
Low-tension feeders.............. 7 to 10 


making a total transmission loss between 
the generator and the trolley wire of 
seventeen and one-half to twenty and one- 
half per cent, which is about the same 
as that estimated for the direct-current 


35° 


current switches, the high-tensior 
feeders, the step-down transformers anc 
the rotary converters. A failure of anj 
piece of apparatus in this chain, or 2 
mistake of any operator, is likely tc 
cripple the system. With equal stand. 
ards of workmanship and with an equa 
quality of operating skill in the two cases. 
the direct-current system would be more 
reliable. 

The real problem which confronts most 
railroad companies in large cities is the 
question of the substitution of an alter- 
nating-current plant equipped with 
modern machinery in large economical] 
units to replace several direct-current 
plants badly located with reference to 
the load and containing more or less 
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special conditions exist in nearly every 
case. It will be noted that three-phase 
distribution and a periodicity of twenty- 
five cycles per second are nearly universal. 

A discussion of the relative advantages 
of alternating and direct-current gener- 
ation and transmission involves a dis- 
cussion of: 

1. The relative economy and reliability 
of generation and transmission, and 

2. The relative advantages of one and 
several power stations. 

The transmission losses in the feeders 
and return circuit from a direct-current 
station depend entirely upon the quantity 
of copper which it is deemed advisable 
to put into the feeders. For a city trans- 
mission where the feeders are long, and 


transmission. From these figures it will 
be seen that if the generating plant in 
the direct-current station is as eco- 
nomical as that in the alternating-cur- 
rent station, alternating-current gener- 
ation and transmission should be no more 
economical than that by direct current. 

As to the relative reliability of alter- 
nating and direct-current transmission, 
the latter has many advantages, owing to 
its greater simplicity. In the direct- 
current transmission the current is sent 
straight from the direct-current switch- 
board to the trolley feeders, while in the 
case of alternating-current transmission, 
there are interposed in the circuit, in 
addition to everything required in direct- 
current transmission, the alternating- 


antiquated apparatus. It may be argued 
in favor of the operation of several power 
plants, as against one, that the power 
plants being located in different parts of 
the city, there is little likelihood of the 
same fire, flood, cyclone or other calamity 
destroying all of them, and thus entirely 
crippling the road. This, and the fact 
that the direct-current system ig the 
simpler and the more easily compre- 
hended by ordinary power plant men, 
are about the only arguments which may 
be advanced for the several power plant 
plan. 

In a large city convenient locations for 
water, coal and railroad facilities ard 
not easy to obtain near the centre of 
load, and it is obviously much easier to 
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btain one good location for a central 
ower plant than several good locations 
o supply different parts of the system. 
\ central power station should be abso- 
utely fireproof, and if the plant is con- 
tructed on the unit system, it would be 
very great calamity which would cripple 
nore than one unit. An accident throw- 
ng out of service one unit would not be 
o serious as an accident incapacitating 
me power station, and thereby crippling 
he service in one part of the city. It 
s likely, however, that the greatest ad- 
antages of the one central plant is the 
act that better supervision may be ob- 
ained, as it is much easier to get one 
rood set of operators than several, and 
n times of trouble it is much easier to 
zeep one plant in operation than several. 
he economy of generation where the 
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of load, alternating-current distribution 
from a central station will probably be 
found the more economical; but if a 
location for an economical power plant 
may be obtained near the centre of load, 
and the total city load is comprised 
within a radius of five miles from this 
point, as is the case in most cities of less 
than 250,000 inhabitants, it is probable 
that direct-current generation and dis- 
tribution from this central station will 
prove the more desirable. Where doubt 
exists, preference should be given to the 
direct-current system on account of its 
greater simplicity, unless there is likeli- 
hood of a great expansion of the system 
in the near future, when direct-current 
transmission might prove burdensome. 
In case the direct-current system is 
adopted, suburban lines too long or too 
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dations as to the choice between alter- 
nating and direct-current distribution 
in merely an abstract discussion. All 
that can be done is to give the arguments 
pro and con, with the advice that each 
case of generation should be figured out 
for itself, and no plan adopted until its 
advantages had been thoroughly demon- 
strated. The discussion in this paper 
has been on current generation and dis- 
tribution for use in large cities. The 
question of long-distance transmission 
has not been taken up, and no attempt 
has been made to discuss the question of 
the supply of current for interurban 
roads, or for cities where the principal 
part of the load comes from interurban or 
long suburban roads. For these cases, 
alternating-current transmission unques- 
tionably offers great advantages. 
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same quality of apparatus is installed, 
would not vary greatly, as the cost per 
kilowatt for the generation of power de- 
creases very slightly after a large output 
has been reached, and it is assumed that 
in either case the plants would be of large 
size. To choose between the direct and 
alternating-current systems of gener- 
ation, very careful estimates of the cost 
of installation and operation should be 
made in each case, and decision should 
be reserved until after these estimates 
are compared. 

In some of our largest cities, where 
heavy loads must be taken care of at 
long distances from the central station, 
or where the central station can not be 
located near the centre of the load, or 
where reasons exist, such as cheap coal, 
water transportations, etc., for locating 
the central station away from the centre 


heavy for 500-volt transmission may be 
supplied by alternating current generated 
in the power plant for their use, or by 
means of boosters. If the suburban lines 
are of moderate length or if they require 
normally only a small amount of power, 
and make unusual demands upon the 
power plant only at intervals, such as on 
holidays and pleasant Sundays, which is 
the condition on many suburban roads, 
these lines can best be taken care of by 
means of boosters, and the same boosting 
system may be useful in operating some 
of the city lines. A company which in- 
stalls an alternating-current transmission 
system on its heavy city lines merely to 
furnish power for a few light straggling 
suburban lines more economically, would 
place itself in the illogical position of 
allowing the tail to wag the dog. 

It is difficult to make any recommen- 


better for this country. 


A Correction. 


In the article by Dr. Edwin F. North- 
rup, on“T'woSimple Methods of Locating 
Faults in Cables,” published in the issue 
of the ELEctricaAL Review for August 
29, a slight error was made in the draw- 
ing of the diagrams, Figs. 2, 3 and 4. 
In these figures the line n should not be 
joined to the other three lines at station 
b, as shown. The line n should not con- 
nect with any of the other three lines, 
except at the cross 7. 


What Is the Matter with Electricity, 
Mr. Daggett? 


{From the N. Y. Sun.] 

To THE Epitor or THE Sun—Str: 
The sooner the Federal Government 
orders the use of electricity to be discon- 
tinued in all the public departments, the 
Let there be an 
investigation, summoning scientists from 
all quarters. JOHN S. DAGGETT. 

Boston, Sept. 2. 
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A REMARKABLE ALTERNATOR. 


BY E. GUARINI. 


A new tendency to the advantage of 
industry is manifest to-day: This is the 
construction of very large mechanical 
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ELECTRICAL REVIEW 


The direct-current dynamos were first 
Although 
created first the alternators are their 
juniors from the industrial viewpoint, 
but it is these juniors which are now 
preferred by electricians whenever the 


to be put to practical use. 


Fig. 1.— LARGE ALTERNATOR ERECTHD AND BRACES IN PLACE. 


units. This tendency has been justified, 
among other things, by the fact that large 
machines permit a very high efficiency to 
be obtained, at least in certain conditions 
of operation. This latter restriction is 
indispensable, for there are cases, even 
many cases, where several machines of 
small or moderate output would be more 
advantageous to use than machines hav- 
ing a large output. This case is illus- 
trated, for example, when the consump- 
tion of energy is not constant at all hours 
of the day. From the point of view of 
efficiency, it is then more advantageous 
to have recourse to several small or 
moderate sized machines operating at full 
1oad than to have a single large machine 
operating at less than normal load or 
even at half load. 

It has not been long since steam 
engines of some thousands of horse- 
power formed remarkable exceptions; 
now it will be but a short time before 
engines of 7,000, 8,000 and even 10,000 
horse-power are the rule. 

After the steam engines, the dynamos 
have had their turn. What progress 
there has been since the inventions of 
Pacinotti and of Gramme! The 
dynamos are always more perfect, always 
larger, the electric motor has revolution- 
ized industrial operations! 


necessity of transmitting energy to great 
distances arises. Now, these transmis- 
sions of energy are the most interesting 
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distance transmission and who cites, to 
the support of his opinion, the remark- 
able transmission from Saint Maurice 
to Lausanne, where energy is carried 
fifty-six kilometres at a tension of 22,000 
volts, and where one of the conductors 
is replaced by the earth. 

The three-phase system has been the 
most used of the alternating-current 
systems. This is produced by alternators 
of gigantic dimensions; certain of which 
are designed to supply current for 
traction, lighting, mining machinery, 
cte. The one which has just been built 
for the city of Manchester is destined to 
shine as the mastodon of its class. The 
following data will give an idea of it. 

This is a three-phase alternator vf 
6,000 horse-power. It was constructed by 
the Allgemeine Elektricitäts-Gesellschaft, 
of Berlin, Germany, which company ex- 
hibited at the universal exposition of 
Paris in 1900, a dynamo of 3,000 horse- 
power. The two lower portions of the 
carcass of the new machine, which is in 
three sections, were set up on the foun- 
dation of the older machine. 

The supports were sufficient as the 
dynamos of 1900 weighed eighty tons, 
while the present machine weighs but 
sixty tons. No special foundations were 
constructed. To obtain a satisfactory 
distribution of the pressure, it was only 
necessary to let the supports lightly into 
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Fia. 2.— ARMATURE IN PLACE, BUT Not Set Up. 


for electrotechnics, because it is there 
that electricity triumphs, there alone that 
it can not be replaced. 

There is one exception to this prefer- 
ence of electricians for alternating cur- 
rents; this is Thury, who proclaims the 
superiority of direct currents for long- 


the foundation which covers the whole 
factory to the depth of one-half metre. 
The feet were provisionally united by 
braces. As a precaution against possible 
weakness, an additional support was con- 
structed of large wooden beams, which 
were removed after erection. Fig. 1 shows 
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he carcass and its braces completely 
rected. In Fig. 2, on the contrary, it is 
een finished and provided with its 
rmature, but not yet set up. Fig. 3 
hows one of the stages of construction. 
To erect the machine a particular ar- 
angement, in addition to that mentioned, 
yas necessitated by the fact that the 
1achine had a diameter of ten metres 
nd the rails of the cranes were only at 
height of eight metres. Further, the 
maximum height the crane hook could 
ttain was seven and one-half metres. It 
yas then necessary to have recourse to 

special arrangement of cranes. It 
onsists of two long axles four inches 
n diameter, furnished with nuts. Each 
f the threads of the screws was con- 
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ELECTRICAL REVIEW 


Effect of Electricity on Plant 
Growth. 

One of the methods of testing the effect 
of electricity on the growth of plants, 
and which seems to be most readily ac- 
complished, consists in burying plates of 
zinc and copper on either side of the 
plant to be experimented upon, and con- 
necting these plates by means of wires 
placed above ground. The current gener- 
ated passes through the earth and roote 
and thus, it is alleged, promotes a more 
healthy growth. 

Static electricity has been utilized for 
the same results. Professor Lemström, 
a Russian, has carefully experimented 
for the purpose of finding the exact 
nature of the action of electricity in pro- 


Fic. 3.—ONE OF THE STAGES OF CONSTRUCTION OF LARGE ALTERNATOR. 


nected to a three-phase motor of five 
horse-power by gearing. The helicoided 
screws and nuts transmitted their press- 
ure to the supports by means of balls. 
A bridge of iron I-beams and of wood 
rested on the cranes and supported the 
upper section of the alternator. This 
bridge could be moved easily, with the 
third section of the dynamos, between 
the two cranes which had been coupled. 
The carriages of the cranes were pro- 
vided with a construction of iron I-beams 
supporting a pair of T-rails passing from 
one crane to the other. The axles were 
suspended freely from these two rails by 
means of solid T connecting rods. 
By means of this arrangement it 
is possible to move longitudinally by 
means of the cranes and at right angles 
by means of the carriages. By this system 
the erection did not take more than three 
hours. One man looked out for the regu- 
larity of the traction and stopped now 
one and now the other of the two motors 
as the regulation demanded. In this 


way the work was accomplished with 
safety and facility. 


ducing these results, and assumes that 
electricity “produces an augmentation of 
the energy to which is due the circulation 
of the sap,” and that the “more fertile 
the soil and the more vigorous the growth, 
the more satisfactory are the results ob- 
tained from electrical treatment.” 

For example, he cites results obtained 
by the treatment of beets and potatoes, 
which showed an increase in harvest of 
107.2 per cent in the former and 76.2 
per cent in the latter case. 


The Street Railway Association of 
the State of New York. 

The twenty-first annual meeting of the 
Street Railway Association of the State of 
New York will be held at Syracuse, N. Y., 
Tuesday and Wednesday, October 6 and 
7. The headquarters of the meeting will 
be at the Yates Hotel. 

-A number of papers upon important 
street railway subjects will be presented, 
and topics of general interest to street 
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railway men will be discussed. An un- 
usually interesting meeting is anticipate), 
and arrangements are being made to en- 
tertain a representative gathering of street 
railway men of the state of New York. 

In addition to the interesting and profit- 
able features of the meeting in the way 
of the presentation of papers and dis- 
cussion, a fine programme of entertain- 
ment, including the annual dinner on 
Tuesday evening, October 6, has been ar- 
ranged by the local committee. 

The Street Railway Association of the 
State of New York at its next annual 
meeting will afford an opportunity for 
operating street railway men to get to- 
gether and discuss conditions which wiil 
be of great mutual benefit. The com- 
mittee in charge earnestly urges the ne- 
cessity of all street railway representatives 
in the state coming prepared to partici- 
pate in the discussion, as no effort will be 
spared to make this part of the meeting 
of greater utility than any convention 
which has been held heretofore. 
> 
Committee of the American Insti- 

tute of Electrical Engineers Ap- 
pointed to Prepare an Exhibit 
for the Institute at the St. Louis 
World’s Fair. 

The board of directors of the American 
Institute of Electrical Engineers has ap- 
pointed a committee to arrange an exhibit 
showing the evolution of the prominent 
elements which are the basis of electric- 
al engineering. Any person possessing 
or knowing of the whereabouts of inter- 
esting historical electrical machines or 
appliances, will render the committee 1 
great service by communicating with the 
chairman at once. The exhibit will be 
given a prominent place in the Electricity 
Building, where the Institute will also 
maintain headquarters. 

The members of the committee are: T. 
C. Martin, chairman, 114 Liberty street, 
New York citv; W. J. Hammer, New 
York; J. S. Anthony, New York; Henry 
Noel Potter, New York; Cloyd Marshall, 
St. Louis, Mo. 


The Four-Track News, published by 
George H. Daniels, general passenger 
agent New York Central & Hudson River 
Railroad, 7% West Forty-second street, 
New York city, for September, is re- 
splendent in a new cover design in colors. 
An interesting innovation is a half-tone 
reproduction in color of “Mount Hood, 


Oregon, from Lost Lake.” The contents 
are well varied and present sketches by 
well-known popular authors. The Four- 
Track News improves with every issue, 
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American Street Railway Association. 


The Twenty-second Annual Convention of the American Street Railway Association, Saratoga Springs, N. Y., September 2, 3, 4, 1903. 


Hutchins, of Detroit, first Vice-Presi- 

dent W. Caryl Ely called the opening 
meeting of the twenty-second annual con- 
vention of the American Street Railway 
Association to order Wednesday, Sep- 
tember 2, saying, in part: 

By reason of the absence in Europe 
of President Hutchins, the pleasant duty 
now devolves upon me of calling to order 
the twenty-second annual convention of 
this association. During a recent visit 
to Europe, from which I have but just 
returned, it was my pleasure on the out- 
ward voyage to be a fellow passenger of 
President Hutchins, whom I afterward 
saw at several different points and on 
different occasions. I bear to you his 
personal greetings, coupled with the 
highest expressions of regard and of 
regret at his inability to be present at 
this meeting. I am glad to be able to 
confirm the statement concerning his 
health contained in his letter which you 
will hear read, and to say that it 
has continued to improve, and that he 
now confidently expects to return with- 
in the month and resume the active 
duties of his business position. The 
duties thus devolving so unexpectedly 
upon me, pleasant and agreeable though 
they may be, are not without embarrass- 
ments, but I shall enter upon them con- 
fidently relying upon your forbearance 
and asking your assistance and cooper- 
tion at every stage of the proceedings. 


Mr. Ely introduced the Hon. Edgar 
T. Brackett, of Saratoga Springs, who 
welcomed the visiting delegates. 

The registration at the door took the 
place of the roll call, and the minutes 
of the last meeting were read and ap- 
proved, 

Secretary T. C. Pennington read a 
resolution from Mr. H. H. Vreeland, as 
follows : 


F THE absence of President J. C. 


WHEREAS, The executive committee of 
this association at its meeting held in 
Saratoga Springs, February 23, 1903, 
owing to its inability to secure hotel ac- 
commodations for the annual meeting 
of the association at any other time, issued 
its call for the meeting of the association 
to be held in Saratoga Springs, Septem- 
ber 2, 3 and 4, 1903. 

_ Resolved, That the action of the execu- 

tive committee be and the same is hereby 
approved, ratified and confirmed, and 
that this meeting is hereby declared to 
be the regular annual meeting of the as- 
sociation for the year 1903. 

Resolved, That all of the business of 
this association be proceeded with at 
this meeting in accordance with the by- 
laws of the association applicable to regu- 
Jar meetings called and held within the 


date provided by Article VII of said by- 
laws. 
This 
adopted. 
The secretary read a letter from Presi- 
dent Hutchins: 


resolution, on motion, was 


ZURICH, August 3, 1903. 
Mr. T. C. PENNINGTON, 
Secretary American Street Railway 
Association, Chicago. 

My dear Mr. Pennington: I have de- 

layed writing you until now because my 
plans were not quite certain; but it is now 
finally settled that I will not be able to 
return in time for the Saratoga con- 
vention. I am much disappointed that 
this is the case. My health is very much 
improved—in fact I feel as well as I 
have ever been—but it is thought I 
should not risk a relapse by hastening 
back, and consequently I have concluded 
to remain in Europe until the middle of 
September. 
_ I am sure, remembering our trip to 
Saratoga, that you have everything in 
good shape for the convention. Mr. Ely 
will doubtless be back in time to preside, 
and I am confident everything will pass 
off all right—better, in fact, under his 
skilled handling than would be the case 
were I present. My duty, however, ts 
there, and it pains me that I have to 
write that I can not discharge it. 

Hoping that I may make amends by 
such work as I may be able to do for 
the association in the future, I remain 

Sincerely yours, 
J. C. HUTCHINS. 


Mr. Ely delivered the annual addrese 
to the convention, as Mr. Hutchins had 
been unable, because of ill-health, to pre- 
pare this according to the usual custom. 
An abstract from Mr. Ely’s address 
follows : 

Statistical information of any great 
length concerning the magnitude of the 
interests represented in this association 
would be wearisome and perhaps con- 
fusing. It is sufficient to say that from 
the recent United States Census report 
upon the street railway industry it ap- 
pears that there were on June 30, 1902, 
in the United States 987 companies, 
owning and operating 22,589 miles of 
single track, upon which were transported 
in that year more than four and one- 
half billion passengers, by the use of 
more than one and one-quarter million 
of horse-power. The aggregate mileage 
run by the cars used in these operations 
exceeded one billion miles. In these stu- 
pendous operations capital is employed 
as represented by capital stock and 
funded debt in the aggregate amount of 
£2,400,000.000. These figures represent 
the investments of many thousands of 
people and relate to the intimate con- 


cerns and the daily life of millions of 
people. They are therefore the legiti- 
mate subjects alike of popular and gov- 
ernment interest and enquiry, and correct 
data and information concerning them 
are matters of the very highest impor- 
tance. 

I am glad to be able to state that the 
methods of keeping the records and ac- 
counts of this class of transportation 
companies are improving from year to 
vear, and that it is rare to find an in- 
stance where the fullest and freest in- 
formation is withheld from the most 
casual enquiry Service of great value 
has been rendered in this department of 
street railroad work by the Street Rail- 
way Accountants’ Association of America. 
The classification of construction ac- 
counts and operating expense accounts 
which has finally been settled upon by 
this association was adopted by the 
United States Census Bureau in gather- 
ing statistics for its census of electric 
railways, and a representative of the 
Census Bureau has prepared a paper on 
the subject, which is to be read in the 
Accountants’ convention now being held 
here. This classification has been of- 
ficially adopted by the state railroad com- 
missions of New York, Massachusetts, 
Connecticut and Maine, and is abont to 
be adopted by the commission of the state 
of Pennsylvania. The association’s form 
of monthly and annual report has also 
been approved and adopted by the 
National Association of Railroad Com- 
missioners. The standard classification 
and forms of report have been approved 
by the leading bankers and financiers of 
the country. It is quite common, I am in- 
formed, at the present time for a bank- 
ing firm examining properties with a 
view of purchasing to require the ac- 
counts to be changed in accordance with 
the forms of the Accountants’ Associa- 
tion. It has already been adopted by 
many of the most progressive electria 
railways and by a larger number of com- 
panies than any other one system of ac- 
counting. Exact and precise uniformity 
in forms of classification and report is 
highly desirable, and the sooner it is 
attained the better it will be for the 
stability and value of electric railway in- 
vestments; and it will seem that the 
system which has been worked out by our 
Accountants’ Association and adopted bv 
such high governmental authorities. anq 
which has received the approval of the 
financial and banking community, ought 
to be speedily adopted by all. The mem- 
bers of the executive committee of your 
association join me in urging upon mem- 
bers the desirability of immediate af- 
filiation with the Accountants’ Associa- 
tion, and the speedy adoption of its forms 
of classification and report. | 

The greatest activity displayed during 
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the year has been in the development of 
the suburban and interurban properties 
as distinguished from the purely local 
service of city companies. This develop- 
ment has been notable not only in the 
increased mileage equipment and volume 
of business transacted by the interurban 
and suburban properties, but also in the 
extent of the field occupied and the scope 
of the service given. 

The discussion of the possibilities of 
interurban electric railroading can not 
fail to be of interest to any gathering in 
the Hudson valley, where some of the 
most notable pioneer work in this branch 
has been done. The operating companies 
of this section have not only set a good 
example in indicating the possibilities of 
this class of service, but have gone on 
developing it and have maintained their 
commanding position as leaders in this 
field. It is estimated that there are now 
nearly one hundred companies through- 
out the country engaged in the handling 
of freight and express business, and there 
are possibly many more which are con- 


templating engaging in this work. All of | 


these will be interested in the Mohawk 
valleys, and by the city systems of Albany, 
Schenectady, Troy and other large com- 
munities which serve as distributing 
points. The organization which has been 
perfected in these places and the experi- 
ence gained by the management will, of 


course, be placed at the disposal of the © 


visiting managers, who will need no as- 
surance of the value of this opportunity 
for the examination of the practice 
adopted. At the present time the water 
power development in this region is one 
of the largest and most important in the 
country, and the street railway properties 
are taking advantage of it in securing 
their current at a low rate and ensuring 
reliable and constant service. The engi- 
neering features that have been developed 
in this connection appeal to those who 
are directly in touch with this branch of 
the service. Preparations are now being 
made for greatly increasing the available 
power from this source, and it is antici- 
pated that within a few years the entire 
electrical service of this region will be 
operated by current produced by water 
power. 

Another striking development of the 
year has been the tendency displayed 
toward consolidation of the street railway 
properties in the smaller cities, together 
with the electric and gas lighting service ; 
in fact, this tendency has been so marked 
during the last year that in spite of the 
large number of new street railway cor- 
porations that have been formed in the 
last twelve months the actual number of 
operating systems has been only slightly 
increased. The value of the properties, 


however, has been growing constantly and | 


the genera] average increase in gross Te- 
ccipts for 1902 over 1901 was nine per 
cent. The largest individual consolida- 
tion was that of the properties of the 
North Jersey Street Railway Companies 
and allied lines in the Public Service 
corporation of New Jersey. Other nota- 
ble consolidations were those at Augusta, 
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Mobile, New Orleans, Kingston, Oakland 
and Norfolk and Newport News. 

From a financial point, probably the 
most important development of this char- 
acter was the acquirement by the Inter- 
borough Rapid Transit Company, of New 
York, through lease, of the lines of the 
Manhattan Railway Company, thus as- 


suring the operation of the elevated and 


subway properties of New York under 
a single management. The physical 
union of the two properties had already 
been recommended by the Rapid Transit 
Commission, and it had been suggested 
that the trains pass between the subway 
and the present elevated structure at sev- 
eral different points. This is hardly 
practicable at present, although it is 
within the possibilities that an exchange 
of traffic may be effected. The rolling 
stock of the elevated system would not be 
suitable for operation through the sub- 
way, and the great weight of the cars 
that are being built for the latter would 
prohibit their operation in long trains 
upon the present elevated structure. This 
feature of the change in methods of con- 
struction and equipment is, of course, sug- 
gestive of the general advancement that 
has been made in the rolling stock of all 
branches of the service with a view of in- 
creasing the comfort and convenience of 
passengers, as well as the safety and re- 
liability of operation. 

The growing importance of mechanical 
and engineering departments in electric 
railroad operation has resulted in the 
formation of a new association, the 
American Railway Mechanical and Elec- 
trical Association, which is meeting for 
the first time this year in connection with 
this convention. It is the purpose of 
this new organization to discuss mechan- 
icaland electrical subjects; exchange ideas 
on construction and equipment, and raise 
the standard of operation wherever im- 
provement is possible. The necessity for 
better shop methods, and the advantages 
of correct and comprehensive records in 
the mechanical department are now gen- 
erally recognized, and it will be the duty 
of the men forming the new organization 
to determine the best practice to be fol- 
lowed and see that it is adopted. It will 
he recognized, therefore, that the new 
association has an important mission and 
is entitled to the support and cooperation 
of this the parent organization. 

A number of individual instances have 
heen afforded during the year showing 
the progress that has been made in electric 
railway engineering. In Pennsylvania 
two very important interurban properties 
operated by third-rail systems have been 
opened. One of these employs a pro- 
tected third rail, and is the first attempt 
to commercial operation of such a system. 
The line extends from Hazleton to 
Wilkesbarre, through a district that is 
visited by severe sleet and snow-storms, 
and this feature of the equipment will 
receive a severe practical test of its effi- 
ciency. The other third-rail system men- 
tioned is that recently opened through 
the Wyoming valley and intended for 
freight and express service, as well as the 
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transportation of passengers, in competi- 
tion with several well-established steam 
lines. This property is particularly note- 
worthy because of the terminal facilities 
that have been provided and the organi- 
zation effected for the collection and dis- 
tribution of freight and express, as well 
as its transportation over the electric 
lines. It is really the first instance of 
the organization and establishment of an 
electric property intended for this class 
of service in which provision was made 
for handling a large volume of business 
from the opening of the road. 

In station equipment and distributing 
systems, as well as in the character of the 
rolling stock, appreciable advancement 
has been made. At the last annual meet- 
ing, it will be remembered, a very inter- 
esting paper was read upon the steam tur- 
bine. The investigation of this important 
subject has been continued during the 
last twelve months, and a further con- 
tribution is promised for this meeting, 
which it is hoped will embody the record 
of the advancement during the last year. 
Already plans have been prepared and 
actual work has been begun upon the in- 
stallation of several large power stations 
in which this class of apparatus is to be 
installed. The most important of this 
character for street railway service, thus 
far announced, is that of the new station 
of the Union Traction Company, of 
Philadelphia, where an installation of 
ten 5,000-kilowatt engines is contem- 
plated. 

A year ago considerable interest was 
awakened among street railway men, par- 
ticularly those interested in interurban 
clectric railroading, in the possibility of 
developing a single-phase motor for rail- 
wav service. Tt was, of course, under- 
stood that such a motor would not be 
adaptable for city service, but many prom- 
ises were held out to those who were in- 
terested in the development of long 1m- 
terurban lines. During the last twelve 
months assurances have been given that 
progress was being made, but up to the 
present time no reliable information has 
heen available, and the electric railway 
engineers are still dependent upon the 
direct-current motor for interurban as 
well as city work. 

This brings us in a somewhat crude 
manner to the close of the year. Tf you 
will bear with me yet a few minutes, I 
wish to speak very briefly upon several 
points of the highest importance, and as 
I have run out of manuscript, I feel that 
vou will pardon me if I go ahead without 
any. 

First, I wish to refer to the work that 
has been done by the Committee on Rules, 
and T ask and earnestly urge every meni- 
her here present to read the report of that 
committee with great care between now 
and to-morrow morning. I feelalsothat the 
members of the association are greatly 
indebted to the Committee on Rules, be- 
cause I know of my own personal knowl- 
edge that that committee has done 4 
great deal of hard work, and has done 
it in the same painstaking, thorough and 
continuous manner in which the men who 
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compose the committee perform the duties 
for which they are paid large salaries. 
This class of work when deputed to com- 
mittees is sometimes not so well done as 
the work this committee has performed. 

I wish to refer to the papers to be pre- 
sented here. The subjects were chosen 
with great care at the meeting of your 
executive committee held in this place 
last February and which meeting was very 
fully attended. A businesslike and intelli- 
gent method in the printing and dis- 
tribution of the papers upon the subjects 
so chosen has been heretofore adopted, 
and it is earnestly to be hoped that the 
same method will hereafter be pursued. 
It is right and proper that the subjects 
should be chosen in advance, and the 
papers written and distributed in advance 
of the meeting of the convention so that 
those who come here for actual benefit 
may read the papers, have them carefully 
digested and be ready to exchange views 
with each other upon the subject of the 
papers. The old method of presenting 
papers and reading them in the conven- 
tion, and at that place first making the 
members aware of their contents was of 
but little value. 

I wish also to speak of the admirable 
exhibit which has been prepared and in- 
stalled here by the supply men. I think 
that a good, fair share of each delegate’s 
time should be given, not only to a care- 
ful examination of the exhibits, but to a 
pleasant greeting and extension of thanks 
to the representatives of the companies 
who have expended so much money and 
so much effort in getting these exhibits 
here and installing them in perhaps a 
somewhat difficult and expensive place. 

A most important subject is that of 
general standardization. We have now 
arrived at a point in electric railway prac- 
tice where it would seem that it would 
be possible to very shortly reach a gen- 
eral standardization which should extend, 
not only to road construction, equipment 
and other features of the system, but also 
to every branch of accounting, and every 
branch of the operating, mechanical and 
engineering departments. 

On motion by Mr. E. G. Connette, 
Syracuse, N. Y., the thanks of this asso- 
ciation were tendered to Mr. Elv for the 
very able address which he presented to 
the convention. 

The secretary announced that the Hud- 
son Valley Railway, the United Rail- 
way, of Albany, and the Schenectady Rail- 
way extended the courtesy of their roads 
to the delegates and their friends. Free 
transportation to be given on the badges 
of the association. 

The secretary also announced that the 
American Telephone and Telegraph Com- 
pany and the Hudson River Telephone 
Company extended the courtesies of their 
long-distance telephone system to the dele- 
gates; the service to be given between 
ð P. M. and 8 A. M. on presentation of the 
badge of the association. 
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The report of the executive committee 
included the business transacted at two 
meetings of the executive committee dur- 
ing the present year, at which arrange- 
ments for the convention were made, in- 
cluding the selection of topics for papers, 
the assignment of the topics to the writers 
of the papers, and the various details of 
the convention. 

On motion of Mr. C. D. Wyman the 
report of the executive committee was 
adopted. 

Secretary Pennington read the report of 
the secretary and treasurer, which showed 
that twenty companies had joined the as- 
sociation since the last meeting; that 
five members had withdrawn, mainly on 
account of consolidation; membership on 
August 24 was 206 companies. 

The financial transactions during the 
vear were as follows: 

Balance in bank October 1, 1902, $9,- 
948.03; receipts, $7,677.28; total, $17,- 
625.31. Expenditures during the year 
$7,286.62, leaving a balance on August 
22 of $10,338.69. 

The chair announced the following 
gentlemen as the members of the com- 
mittee on nominations to nominate off- 
cers and select a place for the next meet- 
ing: Messrs. Laffin, of Worcester; Good- 
rich, of Hartford; Sloan, of Chicago; 
Stanley, of Detroit; Henry, of St. Louis. 
This completed the preliminary business 
laid out for this session. 

A question was brought up as to mail 
car service in cities. Some time ago a 
representative of the government stated 
that if some concerted action was taken 
by this association he thought it would 
be possible for us to get an increase in 
the compensation now paid. A resolu- 
tion that a committee be appointed to 
confer with the government officials on 
the subject of increasing the compensa- 
tion paid to street railway companies for 
carrying the mails, was offered to this 
effect by Mr. Grant. 

After a lengthy discussion the chair 
suggested that the resolution be committed 
to writing, and so amended that it will 
provide that, as soon as the committee 
has finished its work, it shall file a re- 
port with the secretary of the associa- 
tion, who shall forthwith conimunicate 
it to all the members of the association 
for their guidance. The chair requested 
Mr. Grant to frame such a resolution and 
present it at his convenience, after which 
the meeting adjourned until ten o'clock 
Thursday morning. 

THURSDAY SESSION. 

Vice-President Ely called the meeting 
to order at 10.15 a. M. After a brief dis- 
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cussion relative to the carrying of Unite 
States mail, Mr. W. L. R. Emmett pr. 
sented his paper on “Steam Turbines.” 


Mr. John I. Beggs, of Milwaukee, wa 
called upon to open the discussion. 


Mr. Beggs: Mr. Chairman and gentl« 
men, I did not expect to be called upo 
to discuss this question of steam turbine 
-—the request to do so is a surprise; ye 
it is a subject I am deeply interested ir 
us I believe every other member of thi 
association is, who is required to spen 
such a large amount of money as we ar 
called upon to do in producing steam. 
believe that engineering circles general] 
cre waiting with a great deal of interes 
the results of the tests now being made i 
the power plant of the Commonwealt! 
Electric Company, of Chicago, upon th 
first 5,000-kilowatt turbine unit that ha 
been installed. In this connection I desir 
to throw out a suggestion as to whether o 
not, about the time that the steam turbin 
has reached the stage of perfection sug 
gested by Mr. Emmett and the manufac 
turers of it, there is not a new power nos 
looming up which may as far surpass th 
steam turbine as the steam turbine sur 
passes the reciprocating engine, at leas 
so far as the matter of economy goes. 
refer to the gas engine. We have give 
considerable thought to it for the las 
two years. If the predictions made fo 
the gas engine, in using gas now produce. 
as by-products, or in using the ordinar 
illuminating gas, or producer gas fron 
plants installed in connection with ou 
own steam plants, are carried out, we car 
cut the cost of a kilowatt of current n 
matter how high the economy of th 
plant may be—it can be cut in half an 
possibly reduced two-thirds in cost. ` 
think this is an important question 
There is one large engine building concert 
in this country which has recently ac 
auired the right to build in this countr: 
the Nurenburg gas engine. It propose: 
to have one of these engines installed in 
St. Louis, twelve months hence. Ther 
is also a 3,000-horse-power gas engine ¢: 
be direct-connected to a 2,000-kilowat 
generator which it is likewise propose: 
to install in the St. Louis Exposition. Ir 
the Northwest, where coal is such a facto 
that we are paying $3.50 for 2,000 pound: 
for screenings, where four years ago i: 
cost us only $1.70, you can appreciate tha 
any device which will bring down th. 
cost of producing steam is of greai 
moment. The element of power going t 
operate a car-mile to-day becomes a very 
serious question, and if the cost of gen 
erating the power can be cut in half an: 
that without the use of a steam powe) 
plant, anything which will tend to that 
end becomes a very important factor. 

The Vice-President: This is an inter- 
esting subject and Mr. Beggs’s remark: 
are of much value, and I hope that other: 
will take part in this discussion. Refer- 
ring to the very interesting subject of ga. 
engines of which Mr. Beggs spoke, | 
might merely allude to the fact that in 
the new plant of the Lackawanna Steel 
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Company, at Buffalo, by apparatus quite 
simple in its nature, the escaping gases 
from stacks of the blast furnace and the 
ovens are recovered, washed and con- 
ducted to the engine room, where they 
are used as fuel, costing nothing to the 
plant, vet supplying fuel for an instal- 
lation of 40,000 horse- -power of gas en- 
zines, power to move the machinery is 
supplied by the gas engines in that wav. I 
have sen the plant several times. The 
engineer in charge is a Russian—of 
course, you all know that in the matter 
of gas engines. their manufacture and 
use, we are far behind Europe. I think 
the units are 2,000 horse-power each, per- 
haps there are some of 5.090 horse-power, 
but my impression is that most of them 
are 2,000-horse-power units. 

There was a discussion on the question 
us to what extent the proceedings of the 
convention should be given to the tech- 
nical press for publication before the re- 
marks were revised bv the various speak- 
ers. The enterprise of the technical press 
in publishing the discussions was com- 
mended. Some of the members thought 
there might be a freer expression of opin- 
ion if the report of the proceedings was 
not printed before revision by the speak- 
ers, and some members expressed the 
opinion that a member should have the 
privilege of having expunged from the 
record any remarks he did not wish to 
have printed. The discussion was par- 
ticipated in by W. Worth Bean, St. 
Joseph, Mich.; L. E. Myers, Peoria, Ill. ; 
H. H. Vreeland, New York; C. C. Mail- 
loux, New York; G. Tracv Rogers, Bing- 
hamton, N. Y.; John I. Beggs, Milwau- 
kee, and J. G. White, New York. 

The vice-president appointed the fol- 
lowing committee to consider the matter 
and report to the convention: Messrs. 
Mailloux, White and Beggs 

The following named gentlemen were 
appointed as a committee on resolutions 
to report at this convention: W. Worth 
Bean, St. Joseph, Mich.; C. Loomis 
Allen, Utica, N. Y.; Thomas Hawken, 
Rockand, Me. 

The following named gentlemen were 
appointed a committee on rules to report 
at the next convention: E. G. Connette, 
Svracuse, N. Y.; T. E. Mitten, Buffalo, 
N. Y.; W. E. Harrington, Camden, N. J.j; 
Richard McCulloch, Chicago, and John 
J. Stanley, Cleveland. 

Mr. Beggs offered the following resolu- 
tion: 

Resolved, That the executive committee 
to be elected at this annual meeting be 
requested and directed to make an earnest 
effort to have prepared and presented at 
the next annual meeting papers from 


prominent and experienc d manufacturers 
of reciprocating engines, manufacturers 
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of steam turbines, and the manufac- 
turers of gas engines, as to their respec- 
tive merits. 

The resolution was seconded by Mr. 
Connette and carried. 

The secretary read a communication 
from Mr. C. T. Rogers, president of the 
Street Railwav Association of the State 
of New York, announcing its next annual 
meeting at Syracuse, N. Y., October 6 
and 7. 

FRIDAY SESSION. 


Vice-President Ely called the meeting 
to order at 9 a. M., and requested Mr. H. 
H. Vreeland to preside. 

The first business to be considered was 
the paper on “Electrical Welded Joints,” 
hy William Pestell, superintendent of 
motive power and machinery of the Wor- 
cester Consolidated Street Railway Com- 
pany. Mr. Pestel] was not present and as 
Mr. Richard McCulloch, the author of 
the paper on “The Manufacture and Dis- 
tribution of Alternating-Currents for 
Large Cities,” was present, this paper was 
taken up. 

Mr. McCulloch opened the discussion 
by calling the attention of the members 
to such points as he particularly desired 
to emphasize. The paper consists of a 
description of the general practice in 
large city power plants of producing al- 
ternating current, with limited discussion 
of the advantages of some of the newer 
forms of producing the current. In gen- 
eral terms the conclusion of the paper is 
that in cities of perhaps less than 25,000 
inhabitants, unless special conditions are 
found to exist, the best practice would be 
to generate direct current, and the alter- 
nating current will be serviceable more 
particularly to the very large cities and 
for cities where the greater part of the 
load comes from the interurban or sub- 
urban places. (This paper is reproduced 
in full on the other pages of this issue.) 

Mr. Mailloux opened the discussion. 
He said it was not necessary to spend 
much time in a discussion of the paper. 
The paper was primarily a statement of 
facts—an analysis of the present state of 
the art of producing and distributing al- 
ternating current. It was a paper that 
will be very useful to the members as a 
work of reference, because it so concisely, 
and yet comprehensively, gives a résumé 
of the entire situation. 

The next paper was entitled “The 
Evils of Maintenance and Champerty in 
Personal Injury Cases,” by Michael 
Brennan, counsel of the Detroit United 
Railway. 

Mr. Brennan, in his short paper, de- 
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fined the terms “maintenance” and 
“champerty.” “Maintenance,” he said, 
“at the common law was an officious in- 
termeddling in a suit that in no way 
belonged to one, by maintaining or assist- 
ing either party with money or otherwise 
to prosecute or defend it. It was an of- 
fence against public justice, as it kept 
alive strife and contention and perverted 
the remedial processes of the law into an 
engine of oppression.” Champerty was a 
species of maintenance and was punished 
by fine and imprisonment. It derived its 
name from the fact that it was a bargain 
with a plaintiff or defendant to divide 
the land sued for between them if they 
prevailed at law. The champertor was to 
carry on the litigation at his own ex- 
pense, and to take as his reward part of 
the land. He led up to the application 
of these terms to railway practice, and 
quoted the marvelous growth of railroads 
in this country and the multiplication of 
other industries, which necessarily in- 
creased the number of accidents accruing 
to emplovés and others. This condition 
wives rise to the existence of a class of 
lawvers in all large centres of population 
who make a specialty of pressing cases 
of personal injury and whose fees are 
contingent upon the ultimate success, 
whether by compromise or at the end of 
a suit. In the city of New York there 
are on the present calendar 29,697 cases 
for trial, and of this number 5,766 are 
against the surface street railway corpora- 
tions. He spoke of the subterfuges and 
expedients which these lawyers made to 
secure cases from persons who had be- 
come injured in railway accidents, and 
showed both the humorous and serious 
sides of the situation. He quoted the 
code of procedure in Germany and 
Prussia and the efforts which had been 
made to pass statutes on the subject of 
expert testimony in the United States. 
A complete and radical remedy, he 
thought, would be the recnactment of the 
old common law prohibition against 
maintenance and champerty. It is true 
that some inconvenience and suffering 
might result therefrom, but the law can 
not take care of every ill, and the greatest 
good for the greatest number should be 
the rule. 

The next paper entitled “Train Orders 
and Train Signals on Interurban Roads,” 
was presented by C. A. Coons, superin- 
tendent of transportation International 
Railway Company, Buffalo, N. y. 

The next paper, “Freight and Express 
on ee Railways,” was presented by 
Mr. J. B. McCleary, manager of the rail- 
way department of the Birmingham Rail- 
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way, Light and Power Company, Birming- 
ham, Ala. 

The paper by Mr. McCleary contained 
a description of the system of freight and 
express handled on several electric rail- 
ways and gave a table of statistics show- 
ing the extent to which this was done. 
Upon investigation of 182 roads it was 
found that seventy-one roads handled 
freight and express. Forty-five roads 
it was profitable and 
that they intended to increase their 
facilities for handling their business. 
Thirty-seven said that this is a 
very attractive feature of electric rail- 
roading, while nine answered that while 
they carried freight, they did not think 
well of it. Thirty-five roads used the steam 
railroad classification of their states or 
railroad districts. Others have rate sheets 
of their own, based upon local conditions, 
and generally much lower than the steam 
railroads. Thirty-eight have depots at 
terminals and along their lines, and nine 
say they have none. 

Mr. W. O. Gotshall: l would make a 
few remarks on the subject of this paper, 
“Freight and Express on Electric Rail- 
ways.” It appears to me that this is one 
of the most important subjects in con- 


nection with what are undoubtedly the 
coming electric railways, that is, the rail- 


ways connecting the centres of population 


adjoining and about large cities. For 
about a year past I have been trying to get 
some information on this matter and the 
essential trend of what I have been doing 
has been to ascertain the income coming 
from this service, and the amount of 
money it is costing to do a given amount 
of business. I do not find that there is 
any statement in this paper showing any- 
thing from which you could derive much 
information concerning the point of in- 
come or the cost of doing business. 
I have found in going over the matter 
and corresponding with railroads in differ- 
cnt parts of the country, as to the express 
and freight business, that they are receiv- 
ing all the way from $500 to $900 per 
mile of single track, that is, the gross 
receipts for the freight and express busi- 
ness they are doing. I have not been able 
to get satisfactory information which 
would indicate the cost of doing that busi- 
ness. It is certainly unfortunate that our 
time is limited and that there is no dis- 
position to discuss the paper more at the 
present time than there is; and it appears 
to me the matter might well be brought 
up in some other form at the next session, 
when we trust we shall have sufficient 
time to discuss all these papers. It would 
require three of four hours to discuss this 
paper properly. 

After a lengthy discussion on this 
paper, the next paper entitled “The Right 
of Way,” by Mr. H. H. Vreeland, presi- 
dent of the Interurban Street Railway 


Company, of New York, was read. 
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Mr. Vreeland gives in this short paper 
his ideas on the question of the right of 
way of street cars. The defect in all dis- 
cussions seems to arise from a lack of clear 
statement of what is meant by “right of 
way.” Street railroads, in the sense that 
steam railroads enjoy this privilege, have 
no right of way. If street railroad men 
would view the topic from the point of 
view that the general public has equal 
rights on the road, and insist that the 
strects are for the use of the people, in- 
stead of corporations or individuals, the 
whole question would take on a different 
aspect. A railroad company is permitted 
primarily to exist, not for the aggrandize- 
ment of its owners or operators, but for 
the accommodation of the public. A good 
analogy between the rights which all 
street railway operators claim for their 
vehicles seems to be found in the rules 
of the road concerning United States 
mail vans. These have the right of way 
everywhere, and it is a misdemeanor to 
obstruct their free movements. The rea- 
son of this is not because the van is 
labeled “United States Mail,” or because 
of any superior authority invested in the 
driver, but because the vehicle contains 
hundreds—it may be thousands—of busi- 
ness communications involving compli- 
cated business interests. For this reason 
he had always held that a street car con- 
taining a crowd of people necessarily in 
haste—or they would find a cheaper and 
more leisurely way of reaching their des- 
tination—had rights superior to other 
vehicles on street surfaces. Mr. Vreeland 
also said: 

The chairman in his address referred 
to the matter of rules and regulations of 
the steam railroads, which I was very 
elad to have brought out in connection 
with the work of this association. I had 
occasion back in the early eighties to 
examine a number of engineers and con- 
ductors for appointment on a property 
that required a large summer service and 
among the number were some men from 
the West. In examining them on our 
train orders and regulations, the most im- 
portant and essential in the operation of a 
railroad, there was not one man who un- 
derstood our orders. They were men who 
had run trains for fifteen or twenty years 
in the West. As the chairman pointed 
out to-day, an engineer, under the rules 
and regulations for the movement of 
trains, by telegraphic orders, who may 
have been running a train in California 
last week can to-morrow step on an en- 
sine in Maine and his rules are just the 
same and the engine is run under the 
same orders. The thing is important to 
us, for the reason that in New York citv 
we are every day hiring men as motormen 
and they come from all parts of the 
United States. We have a school of ex- 
amination and instruction in which these 
matters are gone over thoroughly, and it 
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is the most surprising thing to find what 
a diversity there is in regulations in cities 
and states that border on each other with 
reference to questions concerning which 
there should be no difference whatever, 
any more than the question of running a 
locomotive. | 

The next subject, “Comparative Merits 
of Single and Double-Truck Cars for City 
Service,” by Mr. John I. Beggs, Milwau- 
kee Electric Railway and Light Com- 
pany, Milwaukee, Wis., was taken up. 
Mr. Beggs had not prepared a paper, but 
as he was present he gave his views on 
the subject, saying: 

This subject has been so thoroughly 
threshed out in the last seven years that 
there does not seem to be much left to 
say upon it, as it appears that most men 
charged with the operation of large sys- 
tems have been forced, almost, to the use 
of double-truck cars, even for heavy city 
service. The principal points of advan- 
tage to result from the use of double- 
truck cars are, in the first place, a much 
higher speed, of which the public receives 
the benefit. As soon as the public realizes 
that it does not seriously affect the street 
railway company to have its cars obstruct- 
ed, but that it is the people on the car 
who are discommoded, the public will 
awaken to the fact that it is up to thein 
to get a better condition of affairs; so 
that in running double-truck cars the 
first point is the smooth and comfortable 
riding of the passenger, as compared with 
the single-truck car, with the great oscil- 
lation sometimes experienced running 
over a track which in indifferently main- 
tained. The track may be really twice 
as bad, but to the riding public it would 
not be evident in a double-truck car. The 
next thing is that the large double-truck 
car, equipped with four motors, one on 
each axle, which is our practice and has 
been for six or seven years, enables the 
car to be accelerated much quicker; in 
other words, in many of our cities the 
blocks are only 300 or 400 feet long, 
some shorter than that. If we follow out 
the rules as laid out in the usual book 
of rules, you would not get a street car 
up to speed between crossings. By the 
time you left one crossing and used the 
regulation method of feeding a car, it 
would not be up to speed by the time it 
got to the next crosswalk, the consequence 
being the general public is delayed, and 
you are not giving them rapid transit. 
The car is limited as to the number of 
trips it can make over a line during the 
day and consequently the cost of operation 
is unnecessarily increased. The quicker 
acceleration means higher average speed ; 
in other words, I believe that it is ap- 
plicable in most cities, even where there 
is pretty dense traffic—I am not refer- 
ring to Broadway, New York, the condi- 
tions there are unusual—but on our city 
lines, where traffic is sometimes quite 
dense, we maintain an average schedule 
speed of nine miles an hour, with the 
large seating cars you are enabled, be- 
cause of the greater seating capacity, to 
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maintain Jong headway on the lines and 
still take care of the traveling public. 


Longer headway means less car-miles and ` 


less car-hours and less trainmen, and that 
your trainmen are performing more serv- 
ice for the company, and thereby reduc- 
ing the cost per car-hour or car-mile for 
trainmen alone. The consumption of 
power is possrbly increased, yet not more 
than would be necessary, in all prob- 
bility, to put the same number of single- 
truck cars, with two-motor equipment, in 
operation. Then the cost of track repair 
and maintenance is less, as we discov- 
cred after an experience of seven years 
with  double-truck cars, which run 
smoother, than it is with single-truck 
Cals, 

These are the principal points which 
seven years of use and the adoption of 
heavy-truck cars as standard, has brought 
out, and which in our experience have 
been more than satisfactory. We several 
years ago established as a standard a 
large double-truck car, fitted with cross 
seals, seating forty-four passengers. They 
have a capacity, when passengers stand, 
of over 100. These are the reasons for 
our maintaining that it is much more 
advantageous, both to the general public 
and the operating company, to maintain 
and operate large double-truck cars equip- 
ped with a motor on each axle, and with 
a motor of sufficient capacity to warrant 
you in quickly accelerating the car and 
vetting it up to speed within about 200 
feet, so that you are able to make the 
average speed of the car with the usual 
number of stops, of about nine miles 
an hour. 


The next business in order was the re- 
port of the committee on rules for the 
government of cmployés, of which Mr. 
E. G. Connette, of Syracuse, was chair- 
man. ` 

The committee on rules for the govern- 
ment of employés included Messrs. E. G. 
Connette, T. E. Mitten, W. E. Harring- 
ton and Richard McCulloch. The report is 
divided into general rules, rules for con- 
ductors, rules for motormen, signals and 
their application, ejectments, fares and 
transfers, interurban rules, definitions, 
visible signals, audible signals, and use 
of signals. A series of twenty-four plates 
in colors shows the correct positions of 
conductor in giving signals, the proper 
equipment of trains and cars for both 
day and night signals, both for forward 
and rear-end signaling. 


Mr. Connette: Mr. Chairman, the re- 
port of the rules committee has been 
printed and distributed among the mem- 
bers of this association, and the members 
have had the report in their possession 
long enough to know what it contains 
without my undertaking to read any por- 
tion of it. The committee, of course, in 
undertaking to compile a standard code 
of rules, met with more difficulties than 
any of you would imagine. For instance, 
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when we undertook to make a rule that 
was applicable to the small roads as well 
as to the very large roads, in a good many 
cases we encountered serious difficulty. 
We have, therefore, only presented to you 
a code of rules general in their nature, 
applicable only to conductors and motor- 
men, because they are the employés 
principally to whom the rules apply. A 
rule that will apply to a motorman and 
conductor running upon a small road can 
also be applied to one similarly employed 
upon a large road. The rules pertaining 
to interurban service, I am free to say, 
were practically confiscated from the rules 
of the American Railwav Association, 
which is composed of the steam railroads, 
and the rules which are in effect upon 
steam railroads are the result of years of 
experience and study—we believe of over 
twenty-five, perhaps forty years’ experi- 
ence—and the committee did not think 
it could compile a set of rules which 
would be an improvement on the rules 
which were adopted and are now in effect 
upon the various steam railroads of the 
country, especially so far as the move- 
ment of trains is concerned and the use of 
signals. 

I am now’ going to diverge just a little 
from the report. I brought this question 
un before the committee. but it was 
deemed to be perhaps not within its scope 
to embrace a suggestion of the plan which 
I am about to make, and that is upon long 
interurban lines, single track lines, that 
it is better practice, or it would be better 
practice when it was adopted, that instead 
of running more cars, separate cars, or 
changing the headwav as the business 
fluctuates, it would be better to maintain 
a uniform schedule of headway and use the 
multiple control system and increase the 
length of the train as the business may 
require it, instead of changing the head- 
way or instead of running cars in sections. 
In my opinion this method of operation 
would be more satisfactory from several 
standpoints: first, less liability of acci- 
dent, which is a great factor in the opera- 
tion of cars; second, it would reduce the 
expense of operation so far as the plat- 
form expense goes; third, it would take 
care of the traveling public, I believe, in 
a more satisfactory manner, because if the 


schedule is thirty minutes’ headway on 


an interurban line, and that schedule is 
uniformly maintained, no matter what 
the business may be, whether vou carry 
1,000 or tens of thousands of people daily, 
instead of changing it to meet fluctuating 
conditions, maintain it rigidly so that the 
publie will know that a car will be at a 
given point at a given time and ample 
cars will be provided and if one is in- 
sufficient put on two, three or four, and 
make the same time as vou would with 
one, on the multiple control system, the 
same as the system by which the trains 
on the elevated roads in New York are 
operated. I put this out as an opinion 
of my own. I believe the interurban 
roads will come to it, and run trains as 
steam roads run trains, not only one car, 
and if a little more demand for service 
is made to run out another car and run 
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it as a second section; but the cars will 
be run in trains. I believe the running 
of separate cars to meet increased de- 
mands will be done away with ultimately 
and that we will adhere to the timetable 
instead of changing the headway and 
mixing up the motormen and conductors 
and multiplying the duties of the train 
despatcher and getting his head balled 
up and causing accidents, at least in- 
creasing the hazard of them, the danger 
would be reduced to a minimum, and I 
believe the service in every respect would 
be the more appreciated by the public. 

You will note the report of the com- 
mittee in regard to the signals for inter- 
urban lines. I have said that we practi- 
cally confiscated the rules and regulations 
of the American Railway Association. I 
may say that we changed the signals, not 
in respect to color, but instead of using 
flags, as is used by steam roads, we use 
the colored plate hanging over the dash 
of the car. That was done for several 
reasons: In the first place, when a flag 
is stuck on the back end of a car while 
the car is running it is difficult for a 
motorman on an approaching car to dis- 
tinguish what the signal is until he has 
passed by it, whereas with the signal on 
the front of the car he sees it and notices 
whether it is the regular car, a section of 
the regular car, or an extra car. 


After slight amendment the report of 
the committee was adopted. 


The Chairman: The special committee 
appointed at the session yesterday to con- 
sider the matter of furnishing reports to 
the press is ready to report. The secre- 
tary will present the report. 

The secretary read the following: 

To THE AMERICAN STREET RAILWAY 
ASSOCIATION. 

(rentlemen—Your special committee, 
after duly considering the question of the 
revision of papers and discussions prior 
to publication, reports as follows: 

We recognize the importance and de- 
sirability of encouraging and securing a 
comprehensive and even confidential dis- 
cussion of topics presented before the as- 
sociation. 

We also recognize the importance and 
utility of the press and the desirability 
of not unduly restricting its privileges. 

We are of the opinion that the realization 
of these two objects necessitates intelli- 
gent censorship of the proceedings. We 
recommend for adoption the following 
rules: 

First, upon the request of any delegate, 
any remarks or data submitted by him 
shall be considered privileged communl- 
cations and withheld from publication ım 
both the press and the annual report. 

Second, at the first session of each meet- 
ing of the association the chairman shall 
appoint from the delegates in attendance 


a censorship committee of three 
members. All reports of proceed- 
ings shall be submitted to this 


committee and approved by at least 
one member thereof before being made 
accessible to the press. PE 

So far as possible all persons particl- 
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pating in the discussion shall be given an 
opportunity by the committee to revise 
and correct their remarks before publica- 
tion. The committee also recommends 
that, to promote the best interests of the 
association, the technical press be respect- 
fully requested to refrain from the daily 
publication of the proceedings. 
Respectfully submitted, 

C. O. MAILLOUX, 

JOHN I. Becas, 

J. G. WHITE. 


The report of the committee was 
adopted and approved. 


Mr. Beggs offered the following resolu- 
tion : 


Resolved, That the president of this 
association be requested to appoint a com- 
mittee of three members to confer with 
the so-called “steel rail pool,” to obtain, if 
possible, a discontinuance of or material 
reduction in the differential charged for 
high tee girder and grooved rails used in 
street railway construction. 


Mr. W. K. Morley offered the following 
resolution : 


Resolved, That the name of this associ- 
ation be and is hereby changed from “The 
American Street Railway Association” to 
“The American Electric Railway As- 
sociation.” 

On motion the resolution was referred 
to the executive committee. 

The chair announced the appointment 
of the following committee on compen- 
sation for carrying the mails: Messrs. 
Grant, of St. Louis, chairman ; Beggs, of 
Milwaukee; Rogers, of Binghamton. 

The report of the committee on nomi- 
nations was presented as follows: 


President, W. Caryl Ely, president 
International Railway Company, Buffalo, 
NL. 

First vice-president, Elwin C. Foster, 
president New Orleans Railways Com- 
pany, New Orleans, La. 

Second vice-president, John Grant, 
general superintendent St. Louis Tran- 
sit Company, St. Louis, Mo. 

Third vice-president, James F. Shaw, 
president Boston & Worcester Street 
Railway Company, Boston, Mass. 

Secretary and treasurer, T. C. Penning- 
ton, treasurer Chicago City Railway, 
Chicago, Ill. 


EXECUTIVE COMMITTEE. 


President and vice-presidents. 

Jere C. Hutchins, president Detroit 
United Railway, Detroit, Mich. 

A. B. Colvin, president Hudson Valley 
Railway Company, Glens Falls, N. Y. 

G. Tracy Rogers, president Bingham- 
eee Company, Binghamton, 


W. A. Smith, general manager Omaha 
& Council Bluffs Railway Company, 
Omaha, Neb. 

S. L. Nelson, vice-president and gen- 
eral manager Fort Wayne & South West- 
ern Traction Company, Fort Wayne, Ind. 
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The committee has received but one 
invitation for a place for holding the next 
annual meeting. The Mayor, secretary 
of the Chamber of Commerce and one 
business man of Chattanooga, Tenn., 
have extended an invitation to the as- 
sociation to meet in their city next year. 


Mr. W. CARYL ELY, PRESIDENT AMERICAN 
STREET RAILWAY ASSOCIATION. 


On motion, the secretary was author- 
ized to cast a ballot for the gentlemen 
named as the officers of the association. 

On motion, the question of a place for 
the next meeting was referred to the exec- 
utive committee. . 


Mr. J. C. Hurcarns, RETIRING PRESIDENT 
AMERICAN STREET RAILWAY ASSOCIATION. 


The committee on resolutions reported 
the following: 

Resolved, That a vote of thanks of this 
association be given to the officers and 
executive committee for the able manner 
in which the affairs of the association 
have been conducted the past year. 
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Resolved, That a vote of thanks be ex 
tended to the General Electric Compan; 
for the excursion and luncheon anc 
cordial reception given to the delegate: 
and their friends at Schenectady. 

Resolved, That a vote of thanks be 
given to the Hudson Valley Railway 
Company for courtesies extended to thi: 
association. 

Also to the Schenectady Railway, the 
United Railway Company, of Albany, the 
telephone and telegraph companies, the 
local committee of arrangements and the 
railroad passenger associations for court. 
esies extended to us. 

Resolved, That a vote of thanks be 
given to the supplymen for the splendid 
exhibit given the delegates of this as 


sociation. 


The above resolutions were unani. 
mously carried. 


President Ely: Gentlemen of the con. 
vention, I desire to return to you my 
sincere thanks for the very great honor 
which you have conferred upon me ir 
electing me president of the association. 
I accept the place with a full realization 
of the responsibility. I deem it a posi: 
tion of great responsibility. I will en. 
deavor, with the help of the other officer: 
and the executive committee, and all con: 
cerned, the supplymen, all who are con: 
cerned in the welfare of the associatior 
and the business represented by it, tc 
devote such an amount of whatever oi 
ability and energy I may be possessed of 
together with a sufficient amount of time 
in an earnest endeavor to bring about goot 
results during the next year. 

While returning thanks, I wish to sa; 
that in the Census Bureau report upor 
our industry, it is stated that there are 
987 companies in the United States en. 
gaged in the street railway business, anc 
of that number we have 206. Of course 
that is a large membership, but it woulc 
seem as though we ought to have more 
than twenty or twenty-five per cent of th 
companies represented in this organiza 
tion, when it must be conceded by all thai 
the benefits of association are so great 
and it would seem that we might mak 
a much larger addition to our membershiy 
during the coming year if we would al 
be mindful of it, and when we meet ou: 
neighbors who are not members of the 
association suggest to them the benefit: 
and advantages of membership. I know 
that the executive committee, the vice 
presidents and the secretary of the asso 
ciation will make a very determined effor 


_ along these lines during the coming year 


The meeting then adjourned to reas 
semble at the banquet at 9 o’clock in th 
evening. 

There was a number of exhibits at con 
vention headquarters. These were viewer 
with great interest and are worthy o 
further mention. A description and lis 
of representatives present will be foun 
on pages 381, 382 and 383 of this issu 
of the ELECTRICAL REVIEW. 
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The American Railway Mechanical and Electrical Association. 


Annual Convention at Saratoga Springs, N. Y., September 1, 2, 3 and 4, 1903. 


HE convention of the American 
Railway Mechanical and Elec- 


trical Association held at Saratoga 

prings, N. Y., September 1, 2, 3 and 4, 
as called to order by President Thomas 
armer at 10.45 a. M.,Tuesday, September 

Mr. Farmer introduced Mr. Joseph 

’. Brennan, the village attorney of Sara- 
aga Springs, who delivered the welcom- 
rg address. 

In the behalf of the association, Presi- 
ent Farmer expressed thanks to Mr. 
rennan for his remarks. After roll 
all the minutes of previous meetings 
ere read, and a communication from 
Ir. H. H. Adams, superintendent of 
hops of the United Railways and Elec- 
ric Company, of Baltimore, Md., and a 
ommunication from Mr. E. F. Peck, 
eneral manager of the Schenectady Rail- 
‘ay Company, inviting the members and 
clegates of the association to make use 
f its lines in Schenectady, Albany and 
‘roy during the convention, were read. 

The secretary, Mr. Walter Mower, read 
he report of the executive committee, 
hich detailed the organization of the 
ssoclation and the bonding of the secre- 
ury-treasurer. 

The seeretary-treasurer presented his 
sport showing a list of active members 
umbering twenty-one, three honorary 
twenty-seyen associate mem- 
ers, and thirty-four junior members, 
viking a total of eighty-five. The dues 
rom the active members to September 1, 
mounted to #420; from the associate 
embers, $135, from the junior members, 
102, making a total of $657. 

The disbursements to September 1 were 
176.77, leaving a balance on hand of 
180.23. 

After reading by the secretary of the 
st of members of the association, presi- 
ent Farmer called for a discussion on 
1e best way to increase the membership, 
ating that although everything had been 
ery well up to the present time, he de- 
red that more progress should be made. 
‘his subject was discussed at length by 
fexsrs. Olds, Mundy and Green. 

The president stated that at the meet- 
ag of the executive committee prior to 
he opening session, it was suggested that 


mmn 


he members of the organization get in 
wuch with the American Street Railway 
\ssoctation. 


embers, 


This was discussed by 
fessps, Olds and Baker. and following 


his a paper by Mr. C. F. Baker, of 


Boston, on the “Care and Maintenance of 
Car Bodies,’ was read. This paper 
brought ovt a prolonged discussion and 
a number of the members of the associ- 
ation contributed liberally ideas from 
technical points of view. 

Mr. Baker presented a splendid sum- 
mary of the practice of maintenance of 
car bodies in his short paper. He spoke 
of the care which must be taken by the 
operator to keep the car clear of danger, 
and of the detail which must be exercised 
in preparing the specifications looking to 
accommodating the car to the service in 
which it is to operate. He took up the 
question of workmanship, the material to 
be used and the attention and inspection 
which should be given each car. He took 
up the question of dry wiping as against 
washing with water and soap, and ex- 
plained in detail the process which he had 
found satisfactory in repainting and re- 
habilitating old cars, giving the consti- 
tuents and quantities of material which 
were used in the renovating process. 


Mr. John Lindall brought up the ques- 
tion of car insulation, saying: “There is 
something which interests me very much 
just now on account of the recent disaster 
in the Paris tunnel, and that is the fire- 
proofing of cars. I think that might be 
taken up in connection with this paper. 
We try to make the elevated cars as fire- 
proof as possible, and have the motor 
end of the car underneath covered with 
asbestos and galvanized iron. On account 
of some trouble we have had on account 
of fire igniting through the light switches, 
ete., we have put asbestos mats under the 
switches and stripped the insulation off 
the wire back six or eight inches and put 
on asbestos stockings. We are also con- 
templating extending that to the light 
sockets on new equipment. I believe 
there has been some discussion among the 
underwriters in regard to putting the 
wiring in the cars in conduits. [ should 
very much like to hear that proposition 
discussed at this meeting.” ` 

Mr. Green: “I rather think that the 
electrical interests in the state of New 
York are up against the fire underwriters 
more than in anv place in the country, 
that I know of. In regard to the use of 


asbestos for preventing fire, I will say 


that when we used the old-style rheostat, 
and when we had the old, short, contact 
boards and such things we tried that as- 
hestos plan, and found it one of the most 
dangerous things we ever used. We got 
the asbestos cardboard and fastened it 
to the floor of the car, covered it with 
sheet iron and fastened the rheostat to 
that. We found the asbestos would not 
only hold moisture and take up all that 
came along, but when it got hot, and the 


iron got hot and heated the asbestos, the 
asbestos held the heat long enough to set 
fire to the car on several occasions. It is, 
in my opinion, a most dangerous thing 
to use where you have any amount of heat. 
In regard to the wiring of cars, it is cer- 
tainly for the railway companies to im- 
prove on our mode of wiring, especially 
where the climate is such as we have in 
Rochester, where we have about six 
months in the year slush and mud, and 
where we use salt in the switches and 
you can not keep the salt away from the 
wires. The moisture seems to work 
through every crevice in the car where 
you have the cables. In that case it is 
very necessary that the car wires eventu- 
ally shall be put into a conduit, not for 
the benefit of the underwriters as much 
as for the benefit of the railway com- 
panies themselves. We are now getting 
away from the use of the old-style rheo- 
stat so that we have something from 
which the heat can radiate and keep the 
rheostat cool. I do not think we will ever 
be able to get up any kind of an apparatus 
whereby you can teach your motorman 
not to run on any part of the rheostat. 
They will run on it and get it so hot that 
they will simply burn it up. You ask 
the motorman why he did it and he will 
tell you that the car was in that condition 
when he took it out. That is what you 
are up against. There is nothing, how- 
ever, that could persuade me to use as- 
hestos under any consideration.” 

Mr. Farmer said: “We have had 
trouble in Detroit with our snow-plow 
cables. We use salt in the tracks and 
after every storm—we have eight ordi- 
nary snow-plows, five or six of the snow- 
plows come in with the cables burned out. 
We took some inch and a half, inside 
diameter, lead pipe and made junction 
points at the proper place with small lead 
pipe leading into the larger lead pipe and 
put all the cables into those pipes. We 
have not had a car come in in four years. 
Tt is expensive, but it is an absolute pro- 
tection. As to the asbestos proposition, I 
would state that all the cars in Detroit 
are heated with a stove in the centre of 
the car. They set in a box which is lined 
with asbestos inside and iron outside. We 
have had a great many fires in the in- 
terior of cars caused by the non-protection 
of the asbestos. Lately we have used 
merely sheet iron with a good big air 
space and that air space is well ventilated, 
both top and bottom; a good circulation 
of air through the box is better than any 
insulating material.” 

During the discussion, Mr. Farmer 
asked Mr. Baker what was done when the 
iron binding projected above the run- 
ning board. Mr. Baker replied that, in 
his opinion, it was better to put on a new 
running board immediately, rather than 
have an accident which might result from 
a projecting iron. l 

Speaking of the trouble from fires, Mr. 
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W. D. Wright said: “We had one quite 
serious fire that I am satisfied was started 
by heater wire, side-seat car; the car was 
in the repair house not many minutes be- 
fore the fire started. I think it was started 
by a small rubber-covered wire connected 
with the heater becoming moist to the 
breaking point and finally, from some 
little jar, it gave way and the heater cir- 
cuit happened to be on. When you opened 
the series circuit the rubber-covered wire 
would not stand it, and I am satisfied the 
fire started in that way. One of the first 
things we did to guard against fire was 
to stop the use of a solid conductor, es- 
pecially in the smaller sizes, and for our 
lighting and heater circuits we use noth- 
ing but stranded wire which will not be- 
come nicked and break off inside the in- 
sulation sometimes. Inside, under the 
seats, we go still further and in our 
heater wiring use a slow-burning cover, 
the same as is used in houses, and get 
the rubber out of the way. We use noth- 
ing but stranded wire. In order to avoid 
trouble from the cables, due to water 
under the car, we adopted a plan of put- 
ting our cables as much as possible above 
hoard, even in the cross-seat cars, having 
a conduit for them along the side and 
making all taps to the cables above the 
Noor. That seems to be the weak point 
of the car cables underneath the floor; 
and we make all taps above the floor and 
bring the wires from the floor „through 
porcelain or clay tubes and not cleated 
to the inside of the car body; and we use 
a poreclain knob that will hold two wires. 
designed to take different sized wires. 
We pnt two wires on one knob. The idea 
was to give an air space around the 
wire which would be better than any tube 
you could put on. The wheels can throw 
water on these knobs, but they will dry 
off sooner, and they also prevent the 
lodging of mud which holds the moist- 
ure, and which affects the wood work all 
the time. Eliminate all these points if 
possible. Sometimes for resistance we 
bring a whole bunch of resistance wires, 
six or seven, in a separate cable; these are 
in the centre of the car and not subject 
to the water from the wheels, and you can 
protect them better. When we come to 
the centre line of the car-motor leads, the 
resistance leads are in position where they 
can be cleated safely in carrying the wire 
around the resistance boxes. In the first 
place we lower the leads and get them 
down over the car floor, and in carrying 
lead wires to the resistance box we never 
carry a wire with-a rubber covering on 
it from one box to another or between 
boxes. We cut off the insulation and 
leave a part of the wire bare; leave it so 
that it can have air space. If it is neces- 
sary to insulate it, we put on a piece of 
porcelain or clay tube. Of course the 
trouble is that we have to go out of the 
car body somewhere. In the case of a box 
car, the car which gives the most trouble 
from water, we have been using a two- 
inch pipe where we go out at the corner 
of the car, using a forty-five-degree L, 
and use that pipe to go from above the 
floor down to a point where you would 
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branch off and run under the platform to 
the controller. It pays to follow out these 
little details. If a thing gives trouble, 
get at it and see if you can not cure the 
trouble; we are very free from troubles 
due to our wiring. The insurance people 
are taking the matter up, and a member 
of the New England Insurance Iixchange, 
with whom I am well acquainted, was 
down to see us to get our ideas on 
the matter of car wiring. I could 
see what they were aiming at—to 
get car wiring on the same basis as 
house wiring; that is, to have it in 
metal conduits, leading all the wires to 
the centre of the car and having branch 
ducts to bring out the leads. That is all 
good in a way and in the right direction ; 
but I told the gentleman I could not see, 
from our experience in the present way 
of handling wires, but what we were frec 
enough from troubles due to the wiring 
to feel practically safe. I do not believe 
in using asbestos unless vou keep it where 
it is absolutely dry.” 

Mr. Ballard: “On the Boston Elevated 
we have experienced a little with lead 
cable; we have only four cars running 
with that cable. We took our motor 
leads and encased them with one and one- 
quarter inch lead pipe, the pipe coming 
up under the seat and carrying it directly 
over the motors. The cables are not en- 
cased in lead; only the leads. The 
cables are encased in linen holes and fas- 
tened up under the seat. The taps are 
made in the cable. For a great many 
years we had much trouble with the leads 
parting at the brush-holder or other 
points and taking fire and setting fire 
to the car underneath the seat. There 
is a fireproof wire brought out—made by 
two concerns, the Okonite Company and 
Washburn & Moen Company—which we 
use entirely on our leads, field leads, 
bumper leads and the taps that run 
to the resistance boxes. We never had 
a case where the fire would run more 
than three inches on the wire. It is 
impossible to burn it with a torch. 
There is a coating outside of it which 
is practically waterproof, and it is im- 
possible to set it on fire, and we have 
not had a case where we have had a 
wire take fire and carrv the wire under 
the seat of the car or carry it under the 
seat for any distance whatever; it is im- 
possible to do it. I prevailed upon our 
company to get some fireproof covering 
for wire; we tried many thousand feet of 
it before we succeeded in getting the 
richt kind, but we now have a fireproof 
wire that is the best thing to use on all 
leads to the resistance box and the 
motor.” 

Mr. Farmer said: “Where we take the 
taps off, we wipe the joints the same as 
a plumber would, so as to make them nice 
and smooth. We never have had a cable 
down since they have been put up ac- 
cording to these plans. These cables are 
on the snow-plows, the only cars we have 
tried them on.” 

Mr. E. W. Olds: “Our method of car 
construction is a little different from 
some others. We have two sills running 
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through the full length of our cars, that 
are placed six inches apart, and the 
space between these sills is separated by 
a small cast-iron box, which gives a space 
in between these sills. Our cables are 
run in between them. As you come to 
four-motor equipment, the leads are 
taken out from that hose, through the 
sill, dropped directly to the motor, which 
is inside hung, on the other side of your 
body bolster. By so doing they are ab- 
solutely protected from the water, and 
the lead being very short is not injured 
by the swinging of the trucks. We have 
been using this method for about seven 
years, and have found it very successful. 
In fact, the only short-circuits we have 
had in any of our cables have been caused 
by very hot resistances, or in a few cases 
at the trap door where the cleaners have 
allowed the mud and dirt to accumulate 
and in very wet weather this causes a 
short-circuit of the wiring in the hose. 
At the ends of the car we used two 
centre platform leads coming up directly 
under the sill, the cables being passed in 
between these in the same way. Our 
knee-plate has an oblong hole large 
enough to allow the two cables to pass 
through that hole, pass through the lead 
at the left, nearly under where the mo- 
torman stands, directly to the controller, 
and we have found that very success- 
ful.” 

Mr. Ballard: “I ask the members if 
in car wiring they have used any method 
of keeping the wires separated where they 
go into the controller underneath the 
car platform, whether they put them in 
one post or two posts. We have had a 
great deal of trouble with moisture get- 
ting in from the platform and getting 
into the cables, and the cables being short- 
circuited a foot or two from the controller 
on either platform. In our last lot of cars 
we have taken the wires out of the holes 
entirely and run them separately, and 
they do not are if the water gets near 
them.” 

Mr. Pestell: “When we get the water 
guard on, we are pretty careful to get it 
tight, and underneath the car, at the 
right hand of the bumper sill, we put a 
eanvas around the cable where it comes 
out, nailing it on in good shape and 
keep it painted, and that takes the wash- 
ing of the water away from the cable. 
The place we find they burn is where the 
bend comes in the cable underneath the 
sill. We protect that so as to keep the 
dust out of the controller and keep the 
water from getting on the cables at that 
point.” | 

Mr. Mundy: “We have had some trou- 
ble in the grounding of cables, but most 
most of it occurred in summer cars on 
which the car company put the cable in. 
We were using at that time rubber-lined 
hose. They cut the hose level with the 
top of the floor, so that the water got 
into the hose and ran down it. We found 
if we ripped the hose open for about 
three feet, retaped it providing an open- 
ing so that the water could get out after 
it got in, the wires dried themselves off, 
and we stopped the short-circuit. On 


(0 


ar ordinary work we ran the hose three 
iches above the floor and set the con- 
oller on a wooden block so that the hose 
eps the water from getting in. We 
nd it better to split the hose and re- 
pe it so that any water which gets in 
ill work out of the hose, owing to the 
lit.” 

On motion, the meeting adjourned 
ntil 2.30 P. M. 


AFTERNOON SESSION. 
President Farmer called the meeting 


) order at 2.45 P. M. 

Mr. Green: “Mr. President, I would 
ke to bring up the question of the time 
f the meeting of our next convention. 
f course, our meetings will always be 
cld at the same time as those of the 
ational Association, but it seems to me 
hat it would be a great deal better for u- 
f we could get together two days in ad- 
ance of the National association. My 
cason for proposing that is, that I feel 
hat if we do that we are going to get 
great many more master mechanics at 
ur meetings, because it will give them 
n opportunity to come and attend the 
onvention and get the full benefit of 
he papers and discussions of both asso- 
lations.” 

On motion it was decided to hold the 
neeting of the association two days in 
dvance of the meeting of the American 
street Railway Association, at the same 
lace, and that there would be three ses- 
ions a day instead of two. 

After considerable discussion of the 
uestion of membership of persons out- 
ide of mechanical departments, Mr. E. 
V. Olds presented a paper on “Improve- 
nents in Street Car Motors.” 

Mr. Olds stated that in order to meet 
he demands of to-day the service must 
ye rapid, reliable and safe. Nearly all 
f the motors now designed, he said, are 
irranged to open at the bottom, doing 
practically all the repair work in the pit. 
n repairing double-truck car equipments, 
t has been found more satisfactory to 
ift the car body from the track, making 
s possible to do all of the repair work 
tom the top. ‘To do this, the top of all 
he motor frames should be designed to 
ift off, giving access to the armature 
earings, fields, brush-holders, ete. He 
lwelt upon the dimensions of the gears 
ind said these have not been increased in 
sroportion to the motors. The life of 
he present gears, he said, is from eight- 
en to twenty-four months, and pinions 
from twelve to eighteen months. This, 
ne said, should be increased 100 per cent. 
The desirability of using split or solid 
axle gears is an open question, each having 
its advantages and disadvantages. If 
spht gears are used the bolts should he 
made larger and provided with nut locks 
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and double nuts and cotters, making it 
impossible for them to become loose and 
fall out. The gear casing should be caat 
as a part of the lower half of the motor 
frame. The armature bearings should be 
longer and larger with linings that may 
be easily removed, and either rebabbitted 
or renewed. Improvements should be 
made in the insulation of the magnet wire 
used for both field and armature coils. 

Mr. Pestell asked if any changes had 
been made in regard to bringing the leads 
out on either side, so as to bring the leads 
into the centre of the truck. 


Mr. Olds: “When we ordered the mo- 
tors for the cars, we had the leads changed 
and brought out on the axle side. We 
have but twenty cars with the outside 
hung motors, and these have the leads 
coming out on the axle side. They are 
G. E.-1,000 motors and were built in that 
way for us.” 

Mr. Pestell: “We have many trucks 
with the motors hung outside and the 
lead troubles have been reduced fifty per 
cent by bringing the leads on the oppo- 
site side. It occurred to me, in order- 
ing new motors, it would be well to have 
holes drilled, and then plugged, so that 
you could use the motors either way.” 

Mr. Mundy: “We have gone into the 
motor proposition and are having some 
new motors built. 1 talked this matter 
over with Mr. Olds, and we placed an 
order. We had the privilege of pretty 
nearly deciding what we wanted. We car- 
ried his ideas perhaps a little further 
than he has done. Our motors are all 
outside hung and the leads brought out 
on the axle side. We have not only in- 
creased the bolts in the gear, but have 
the motors arranged so that we can use 
solid gear for small motors, as small as 
forty horse-power. As far as bringing 
the leads out is concerned, the company 
decided it would put in bushings on both 
sides and plug the side which was not to 
be used. These motors are Westinghouse. 
We have had some motors from the Gen- 
eral Electric Company with the leads 
coming out on the axle side, and in that 
case we simply drill one side.” 

Mr. Blake: “I believe the Union Trac- 
tion Company of Indiana is using solid 
gears. I know it is at the present time, 
and it has used solid gears on Westing- 
house 125 ever since it started. I have 


been in its shops and talked with Mr.. 


Anderson, and the last time I was down 
there he had two or three motors on the 
floor. He said he liked the solid gear very 
much; if anything better than he did the 
split gear. It only used two motors, 
equipped on one end of the car.” 

The President: “In the use of the 
solid gear on some of our axles, the 
hub goes right against the hub of the 
wheel. Most of us have 100-ton pressure, 
and we have found that we do not dare 
to press them off, the gear and wheel to- 
gether, with a 100-ton press. We have 
had to split the gear, drill holes into 
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it and split it, before we dared to shove 
them off together. If we try to shove 
them off together with a 100-ton press 
we would break the press. For this rea- 
son a short time ago I advised the pur- 
chase of a 200-ton press, so as to be able 
to shove them both at once. There is no 
way of getting presses in between them.” 


Mr. Green: “What I wanted to ask 
Mr. Baker especially was, what are 
they doing in Boston in regard 


to lubrication? Are they using oil 
or grease? I will tell you why I ask 
that question. We have gone to the oil 
entirely in Rochester. I do not know 
what results we are going to have when 
we come to cold spells—it may tell a 
different story—but we find that with the 
oil lubrication we are getting most ex- 
cellent results. It seems to be a different 
thing entirely with your armature shafts 
and axles, your outside bearings, your 
truck bearings, on all the motors, G800, 
67, G6,000, Westinghouse 3. We oil with 
a feed cup we get from Columbus. We 
are experimenting with a cup of our own 
and one from the Standard Oil Company. 
We are getting elegant results. Tn 
greasing your outside bearings, your 
wrease gets to the back part of the box 


and collects dirt and dust from the street, 


and it hangs to that grease and just 
forms a perfect emery wheel on the axle, 
gets it out of tune and cuts it, and that 
dirt keeps working back into the grease 
if you do not watch it very closely. | With 
the oil we find our brasses are giving Us 
better results, and on our busiest days, 
where we run the ecighty-mile round trip 
to Sodus Point and back, we never think 
of having a hot journal or hot brasses 
of any description. Our axle bearings 
are all babbitt.” 

Mr. Pastell: “What is the comparativ? 
cost of lubrication as between oil and 
grease 2” 

Mr. Green: “Up to date we have not 
been able to go into it deep enough ta 
be able to tell; but this much I can say 
to the present time, that the improvement 
in the shafts and bearings all around and 
the cutting down of the number © 
boxes that we have had to babbitt, from 
the time we have started in with oil— 
the babbitting alone has dropped down 
more than one-half—and on our busiest 
days, with our long trips to Charlotte and 
Summerville, and the cars going out Im 
the morning with no inspectors to tak- 
care of those things, you can smell sul- 
phur for ten miles and what you save 
on those busy days alone will pay the 
increased cost of the oil, if there be any, 
without taking into consideration the 
benefit you get to your bearings.” 


In the absence of Mr. H. H. Adams, 
the president read the paper on “Shop 
Kinks.” 

In this paper Mr. Adams stated that 
in visiting the repair shops on different 
roads, he found that each shop had its 
individual kinks, and he also noticed that 


it was not necessarily the shop of the 
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large roads that had the best kinks, and 
that he frequently had seen the best ideas 
in the shops of some of the smaller roads. 
The first device to which he called at- 
tention was the sand blast. While this 
was an old device, he desired to submit 
the arrangement installed on his repair 
shop and described the work done in con- 
nection with glasswork, particularly as 
applied to signs. Figures were shown il- 
lustrating the.apparatus. The repair shop 
is supplied with compressed air at a press- 
ure of eighty pounds, and by means of 
a reducing valve the working pressure 
for the sand blast is reduced to ten pounds. 
The method pursued in grinding or frost- 
ing glass was as follows: The glass to 
be grounded or frosted is placed in an 
enclosed house or box, the air pressure 
is then turned on, care being taken to re- 
move all moisture from the air by drain- 
ing the pipes leading to the sand blast 
previous to starting operations. The sand 
valve is then opened and the blast from 
the end of the nozzle directed against the 
glass passing over it until the surface 
is ground. The time required to grind 
a glass six inches by forty inches on one 
side only, is three minutes. A further 
use for this apparatus is in making 
chipped glass, which is used so extensively 
in the cars of to-day. This is done as 
follows: A glass to be chipped is ground 
on one side only. This is then covered 
with hot glue, and the same is allowed to 
dry. As it dries, the glue will chip the 
grinding from the surface of the glass, 
and will produce the effect desired. A de- 
vice for cutting dashers for headlights was 
shcwn, illustrations being distributed to 
give a graphic idea of the apparatus. An 
arrangement for unloading cars was shown 
and an armature described and illustrated. 
Mr. Adams gave considerable attention 
to the question of reinsulating fields and 
also to induction tests for short-circuits. 

The President: “With regard to the 
glass question, I would like to ask if 
it is necessary to have two sand glasses 
to make the glue do its work? In our case, 
at home, we take plain glass and put 
the glue on, and it will fit it every time 
if the glue is good.” 

Mr. Green: “We do not use any sand 
glass, Mr. President.” 

Mr. Bigelow: “A friend of mine, con- 
nected with the Boston & Maine, described 
to me a simple arrangement they had in 
which they had a box, the top covered 
with plush and about a two-inch hole 
through it, and a sand pipe discharging 
directly underneath this hole, from a pipe 
about one and one-half inches in diameter, 
and they moved the glass around on top 
of this plush as the writer describes. If 
they wanted it to come up to the edge 
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of the glass they would put another piece 
of glass or cloth against it. They had 
no trouble with dust blowing. There was 
a reservoir for the sand at the side of this 
box and the sand dropped into the pipe 
from that, the same as the writer de- 
scribes, with a forty-five-degree fitting, 
and then the sand dropped to the bottom 
of the box. The box was beveled.” 

The President: “When you form a field, 
after it is wound have you had any trou- 
ble with the insulation being destroyed, 
when you form it in the wheel press?” 

Mr. Green: “We do not form a field.” 

The President: “In forming fields we 
wind with new wire, but do not use in- 
sulated wire.” 

Mr. Mundy: “That is the reason we 
have not been able to reinsulate No. 56 
fields.” 

The President: “We used new wire, as 
we found in forming them up it would 
destroy the tape.” 

Mr. Olds: “Mr. Mundy gave his meth- 
od of reinsulating the field, which is prac- 
tically the same as Mr. Adams’s. I have 
seen the work done in Mr. Adams’s shop. 
so that I simply got his method, which 
is practically the same at the start as that 
of Mr. Mundy, except that the cleaning 
of the old insulation from the wire and 
the winding of the tape is all done by 
girls and women. He told me he found 
them better workers, and that they did 
the work neater, and after they were 
broken into the work they would stay bv 
it, whereas a man would wish to advance 
himself to something higher. I saw some 
fields that he had when I was at the 
works last fall, that had been put in 
shape that certainly looked as neat as 
anything I had ever seen in that line.” 

Mr. Mundy: “By using six men we can 
get eight fields per day on the basis on 
which we work. To overcome the possi- 
hilitv of a man being careless in getting 
the tape on—of course we have to put 
them somewhat in the press to bring them 
down tight—lI transform all fields, and if 
the man has been careless and there is 
a tendency to break down the trans- 
former breaks down. If it does, I then 
open the field and reinsulate the place 
that gives the trouble. I do that with 
all fields that have not the glass spools 
upon them.” 

Mr. Baker: “Mr. Lindall can give us 
a few shop kinks in regard to steel-tired 
wheels. We have had to take our wheels 
out and grind them about every two 
weeks,” 

Mr. John Lindall : “Owing to our severe 
conditions, curves, etc., in Boston, we wear 
out the steel-tired wheels very rapidly. 
The road has been running now some- 
thing like two years, and we have re- 
placed something over 200 pairs of tires 
in that time. The way we do it is we have 
a gas heater. After the wheel is taken out, 
we heat up the old tire until it drops 
off. Then with a large lathe we bore out 
a new tire to a shrinkage fit, allowing 
about thirty-one one-thousandths of an 
inch in a thirty-three inch tire. We heat it 
with a gas heater. The heater is arranged 
so we can drop the wheel into it, and we 


can take off a tire in six minutes with the 
heater. It takes ten minutes to heat a new 
tire so that we can drop the wheel in it. 
In this way it costs us about $2 a wheel 
for changing the tires.” 

Mr. Pestell: “We are using a little 
scheme for regrinding engineer's air- 
brake valves that may be of some interest, 
using a small motor with a little fine 
wheel on it mounted to the post of a 
lathe, and mounting the valve seat in the 
lathe, revolving the valve seat, and then 
running this motor right across the face 
of it and finishing it up in two or three 
minutes. We have a hardened steel head 
for grinding the disc, a small hole to take 
the stud on the face of the disc, and put 
in ground glass and oil between the two 
faces, and face off the disc in a very 
short time, after which it is simply a mat- 
ter of grinding the tube together.” 

The president appointed the following 
gentlemen as a committee on nominations, 
the election of officers to occur at the 
last session of the convention: Messrs. 
Olds, Green, Baker, Mundy and Mullen. 

WEDNESDAY SESSION, 

The convention was called to order at 
10:30 and a paper on “Car Shop Prac- 
tices,” by Alfred Green, master mechanic 
of the Rochester Railway Company, 
Rochester, N. Y., was read. 

Mr. Green described the plan of the 
Rochester Railway Company and some of 
the practices in vogue there. He de- 
scribed the types of machinery used and 
the placement of each piece of apparatus. 


Mr. Bigelow: “Showing the necessity 
of a rigid inspection and also the power 
lost in tight brakes, a case that came 
under my observation recently might be 
interesting. We were making tests on 
some cars. We had a twenty-five-foot 
box-car loaded so as to weigh about 
36,000 pounds, equipped with four 
motors and it had hand brakes. We had 
run the car through the early eveniny 
slowly, making numerous stops and every- 
thing had worked all right. The brakes 
appeared to be loose, if anything. We 
started on a speed run ‘and the brakes 
appeared to be tight. At the end of the 
run we examined and found the brake 
shoes and wheels very warm. On further 
examination we found the trouble to be 
the large link at the end of the brake 
chain had become jammed into the hook 
at the end of the brake rod in such a 
manner as to shorten the chain and jam- 
med in so tight it took several blows of 
the hammer to loosen it. On making the 
second trip, made under the same con- 
ditions and same direction, the results 
were quite interesting. The length of 
the run was five miles and we made the 
first trip with tight shoes, making fifteer 
stops of about ten seconds duration in 
twenty-three minutes and forty-five 
seconds. The second trip, same condi- 
tions and same direction, was made in 
twenty-one minutes and three seconds, a 
difference of twelve per cent in running 
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time. One less stop was made and the 
correction has been made for this stop. 
But the difference in power consumption 
is still more interesting. We took ten- 
second readings of amperes and voltage. 
The power consumption of the first trip 
was 216 watt-hours per ton-mile, and 
the second run, 140, a difference of fifty- 
four per cent in power consumption, this 
difference being caused simply from tight 
brake shoes. I think that will show we 
have an unsuspected loss in power con- 
sumption, being caused by tight brake 
shoes, and also, I believe, one of the 
papers speaks of controlling speed of 
cars by not shutting off the power but by 
using the brake. I believe that would 
give a very high loss.” 

Mr. Hile: “It has been my business 
to look after the overhead line. Perhap3 
you won’t see the connection between car 
inspection and what I am going to sav, 
but I would like to enquire if any of you 
have any method in regard to inspection 
of overhead poles, trolley bases and trolley 
harps and sills. We are having a good 
many lines coming in over our line anl 
I can see poles bent in every direction 
and that necessarily leads to considerable 
trouble on the overhead line, and it 
strikes me that there are a great many 
that don’t give much attention to that 
and so many things can occur about a 
trolley post or harp that will lead to the 
pulling down of the wire, making stop- 
ping of tratlic and perhaps accident. I 
have not heard anything bearing on that 
matter. It may be too small from your 
point of view to deserve consideration, but 
it strikes me that it is nevertheless de- 
serving of some thought as to whether 
you have a method of keeping a certain 
tension on the wire and what attention 
ig paid to a motorman or conductor re- 
porting that his trolley is coming off. 
You may say it is the fault of the over- 
lead line, and he goes out again and at 
pretty nearly every corner his trolley is 
flying off, and it may mean an accident, 
and does mean inconvenience. When you 
take a wheel off or run along until a 
wheel splits and then run along on thie 
bearing, that means they are liable to 
pull down the trolley. And the same 
with a pole that is badly bent; then the 
base may get out. You know a car with 
standing around, there may be some littte 
hitch and when it comes to a crotch it 
leaves the wire. The switchman or the 
street inspector calls out the gang. It is 
the overhead wire and they come and can 
not see anything wrong, and they watch 
car after car go over, may be one hun- 
dred or fifty cars, and nothing happens, 
and this car comes along and goes olf 
and every time it goes over the line. 


The next paper was presented by Mr. 
W. O. Mundy on “Type M Control.” 

Mr. Mundy described the apparatus 
designated as “Type M,” manufactured 
by the General Electric Company, Schen- 
ectady, N. Y., and which is used by the 
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Manhattan Elevated and adopted by the 
Interborough companies of New York 
city, and the Chicago, Aurora and 
Wheaton and a number of others. He 
described the conditions which the con- 
troller were designed to fill and stated 
that in his opinion the principal causes 
of troubles are that the heavier working 
parts of the controller must move slowly 
and an arc therefore is longer in being 
broken. This type of controller, he said, 
was of necessity, more complicated than 
ordinary series controllers, but he thought 
that it possessed some advantages which 
would give it a field outside of train use, 
and the easy handling of the “Type M” 
controller had caused quite a few loco- 
motives to be equipped with the ap- 
paratus, although they will, in all prob- 
ability, never be connected so as to use 
the train system feature. 


Mr. Green: “Mr. President, I would 
have liked to have had Mr. Mundy go 
into the relative cost or the difference in 
cost of construction or maintenance and 
where would you draw the line with a 
type M control? Where would you start 
and where would you finish, and where 
would that series-parallel control come 
in, and what conditions would you have 
to operate under in order to use 
the type M control, for instance, with 
single-truck cars, using other cars as 
travel increased and operating them as 
a train? There is a great deal that could 
he gone into on that subject, because I 
am one who knows nothing about it.” 

Mr. Mundy: “To be able to draw a 
line where you should start to use train 
control, and stop at the series-parallel 
control is of course a very much disputed 
point and one which I don’t believe any 
one could reach. They are installing the 
apparatus on equipments as small as four 
forty-horse-power motors. They have 
also apparatus made, I believe, that is 
to handle two forty-horse-power. The 
difference in expense, of course, varies 
materially with the size of the apparatus. 
Roughly speaking though, I should sav 
that the difference between an equipment 
fitted with K-6 controllers, which you all 
probably know, and with the train control 
is somewhere in the neighborhood of eight 
to nine hundred dollars. This is an item. 
I may be mistaken in that and I am only 
getting at it by guesswork. Therefore 
the question of a road equipping with the 
train control means materially greater 
cost. It is a very satisfactory apparatus, 
in the sense that as far as the burnt tips 
are concerned the repairs are almost 
nothing. From quite a lot of experience 
with these contact tips that have run 
from nine to twelve months, they don’t 
show much more wear with the use of 
current than they do if you simply make 
with them the same number of contacts 
without current. This is demonstrated 
more particularly in the factory where 
we have run one idle and the other with 
current, breaking arcs showing that the 
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small arc I spoke of is not a destructive 
arc. The use of the apparatus on the 
single-truck cars is, of course, more a 
question of the operation of the road. 
You have to have, of course, some space 
for the apparatus and in cars of that kind 
it is almost impossible to get it under 
the floor, and you might have to resort 
to the scheme which the Schenectady 
Railway Company has on some of its in 
placing it up over the entrance to the 
door right in the hood of the car. It has 
them in boxes up there, but just as to 
what the field would be for it I think it 
is more a question of development that 
we will all have to wait and see, and can 
not predict just where it will start and 
stop.” 

The secretary stated that he had a 
notice from the agent of the Detroit & 
Buffalo Steamboat Company, that mem- 
bers holding tickets over the Wabash, 
Michigan Central or Grand Trunk rail- 
ways might have the option of the passage 
on board their boats between Buffalo and 
Detroit. 

The meeting then adjourned. 


THURSDAY SESSION. 


Whe Thursday session was called to 
order at 10.10 a. M. by President Farmer, 
who read a paper by Mr. L. F. Carver on 
“The Use and Abuse of Controlling 
Mechanism,” an abstract of which fol- 
lows: 


“The secret of successful mechanical 
management is watchfulness, care, sys- 
tematic inspection. Several times every 
day while the cars are at once off the 
suburban terminals the controller cases 
should be opened and the whole interior 
mechanism given a hasty cleaning ‘and a 
little lubrication of the contact fingers 
with a good quality of refined lubricant, 
vaseline being one of the best, though 
somewhat expensive. There is a tendency 
on some well-managed roads to have only 
two points on the controller, viz., on and 
off—the various graduations of resist- 
ances being largely a matter of form. 
This method gets the cars over the road 
and pleases passengers who like a jolt 
now and then, but it is exceedingly hard 
on the motor equipment and runs its cost 
of maintenance into large proportions. 
There are some methods provided to 
limit the rate of turn of the controller 
handle in going toward the loop and in 
the larger equipments the rate of appli- 
cation is automatic and not under the 
control of the motorman. In city traffic 
where cars and vehicles have to go over 
the same ground and where the vehicle 
has by common consent the right of way, 
it is not good practice to limit very much 
the rate of travel of the controller handle, 
because the men will find they can not 
make ordinary slow-downs for the vehicle 
traltie with a controller slow of applica- 
tion and cover the ground on schedule 
time, so they resort to the much worse 
evil of only operating the controller in 
case of a last resort and using the brake 
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to hold down the speed, making the 
motors work against the load on cars as 
well as the brake. This is especially easy 
to do with power brakes—except the elec- 
tric—and is a violation of rules which is 
very hard to detect.” 

This paper was discussed at length by 
Mesers. Morgan, Farmer, Pestell and 
Olds. 

Secretary Mower read several com- 
munications and announced that the sec- 
retaries of both the American Street 
Railway Association and the Accountants’ 
Association invited the members of the 
American Railway Mechanical and Elec- 
trical Association to call at their meeting 
and take part in the discussion. 

The report of the nominating commit- 
tee was presented as follows: 

For the executive committee during 
the ensuing year: 

President, E. W. Olds. 

First vice-president, Alfred Green. 

Second vice-president, C. F. Baker. 

Third vice-president, W. O. Mundy. 

For the other members of the executive 
committee, T. J. Mullen, H. H. Adams, 
D. F. Carver, H. J. Lake, and for secre- 
tary and treasurer, Walter Mower. 

These gentlemen were unanimously 
elected and a vote of thanks was tendered 
to Mr. Mower for the able services he 
had rendered the association. 

Mr. Olds thanked the nominating com- 
mittee and the association for the honor 
conferred on him and paid a high tribute 
to the work which the retiring president, 
Mr. Farmer, had done. 

After a lengthy discussion on the sub- 
ject of records and report sheets by 
Messrs. Mundy, Baker, Lake, Bigelow, 
Farmen, Pestell, Miller and Watts the 
meeting was adjourned. 
> 


THE INTERNATIONAL ASSOCIATION OF 
MUNICIPAL ELECTRICIANS. 


EIGHTH ANNUAL CONVENTION, AT AT- 
LANTIC CITY, N. J., SEPTEMBER 
2, 3, AND 4. 


The eighth annual convention of the 
International Association of Municipal 
Electricians was held at Atlantic City, 
N. J., September 2, 3 and 4. The head- 
quarters of the association were at the 
Hotel Rudolf. A special car loaded with 
delegates left New York city via the 
Central Railroad of New Jersey at 3.40 
P. M. on September 1. Many representa- 
tives of the manufacturing and supply 
interests connected with the electricians 
were on board, and the convention opened 
with the largest attendance ever accorded 
to the association. 

' One hundred and eighteen .delgates in 
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the United States and Canada were repre- 
sented, and the long-distance delegate 
proved to be Mr. Guy Owens, of Hono- 
lulu, H. I. A very interesting programme 
had been outlined, and this was carried 
out to the great satisfaction of the com- 
mittee in charge and the members in at- 
tendance. The nominating committee ap- 
pointed by President Thompson was as 
follows: J. W. Aydon, Wilmington, Del.; 
A. S. Hatch, Detroit, Mich.; Jere. 
Murphy, Cleveland, Ohio; G. T. Mce- 
Donald, Ottawa, Canada, and J. B. 
Yeakle, Baltimore, Md. 

The nominating committee presented 
the following ticket which was elected 
unanimously for the ensuing year: 

President, A. C. Farrand, Atlantic 
City, N. J. 

First vice-president, Mr. Petty, Ruth- 
erford, N. J.; second vice-president, Mr. 
G. F. Macdonald, Ottawa; third vice- 
president, Mr. F. C. Pierson, Morristown, 
N. J.; fourth vice-president, F. A. Cam- 
bridge. 

Secretary, F. P. Foster, Corning, N. Y. 

Treasurer, A. Busch, Newark, N. J. 

Executive Committee—J. Murphy, 
Cleveland; J. B. Yeakle, Baltimore; M. 
J. Donohue, Niagara Falls; R. C. Mason, 
Brooklyn; G. A. Holderman, Indiana- 
polis; J. W. Aydon, Wilmington; W. H. 
Thompson, Richmond; W. Crane, Erie; 
W. H. Bradt, Troy. 

Finance Committee—C. E. Deihl, 
Harrisburg; J. F. McElholm, Lowell; 
J. Burns, Schenectady; Mr. Gascoyne, 
Detroit. 

The exhibitors were as follows: 

The Okonite Company, of New York, 
represented by Mr. Mace. 

James Jones & Son, New York, repre- 
sented by James Jones, Jr. 

Gamewell Fire Telegraph Company, of 
New York, represented by Mr. Torry. 

Frederick Pearce, New York, rep- 
sented by Frederick Pearce. 

J. F. Burns & Company, Schenectady, 
N. Y., represented by J. F. Burns. 

The Gordon Battery Company, New 
York, represented by W. C. Banks and 
F. Sharp. 

Cooper Hewitt Electric Company, New 
York, represented by one of its agents. 

Collins Marine Wireless Telephone 
Company, New York, represented by A. 
Frederick Collins. This exhibition was 
fully illustrated by working apparatus 
and a lecture with lantern slides. 

American Circular Loom Company, 
Chelsea, Mass., was represented by B. 
Bett. 

National India Rubber Company was 
represented by H. D. Stanley. 


Electric Lights on Railway Trains 
in Germany and Austria. | 

The various attempts during the past 
few years, says Ernest L. Harris, commer- 
cial agent, Eibenstock, Germany, to in- 
troduce electricity as a means of light on 
railway trains, and the many experiments 
connected therewith, have proved that 
only a very limited number of the differ- 
cnt systems now in-use may be termed a 
technical and economic success. A rail- 
way train running at a high rate of speed 
presents many difficulties which are easily 
overcome in the application of electricity 
from stationary plants. These obstacles 
accumulate when we take into considera- 
tion that an even volume of light must 
he provided for the same train, not only 
when it is in motion, but when it is 
stopping at stations as well. 

To the casual observer it would scem 
that any arrangement which will admit of 
all the lamps of a whole train being 
lighted up from some one central dynamo 
must in the nature of things be the most 
practical method which might well be 
adopted. Theoretically, this could only 
be possible when based upon the assump- 
tion that a railway train would always 
be made up with the same number of cars, 
and that the central accumulators had 
been tested and finely gauged to a train 
the length of which is invariably the same. 
The best solution of the problem has been 
found in the method which enables each 
carriage of a railway train to be lighted 
separately and independentlv of the 
others. For example, in the Dick system, 
each car is supplied with a small dynamo 
which is attached to the axle. This dynamo 
drives the necessary current for creating 
light into the lamps while the train is in 


motion. Simultaneously, a small battery 
is charged with electricity from the same 
dvnamo. This battery then serves the 
purpose of keeping up the current while 
the train is stopping at stations. Gener- 
ally speaking, however, the lamps should 
be fed as long as possible directly from the 
dynamo in order that the battery may be 
spared. During stops and when the 
train is going at a slow rate of speed up 
steep grades, the lamps are always fed 
from the battery. The accumulators are 
charged while the train is in motion, and 
this is the case by day as well as by night. 

The different systems of electric rail- 
way lights now either in use or being ex- 
perimented with in Europe are known by 
the following names: Auvert, Stone, 
Moskowitz, Jaquin, Kull, Böhm, Dick, 
Vicarino. 

The last-mentioned, or the Dick sys- 
tem, has been adopted by the Oesterreiche 
Schuckert-Werke, in Vienna, Austria, 
and this company has fitted up a large 
number of railway carriages with this 
apparatus. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The “ New American” Turbine. 

The Dayton Globe Iron Works Com- 
any, of Dayton, Ohio, is the manufac- 
urer of the “New American” turbine, 


turbine is coupled by means of flexible 
couplings to a Westinghouse generator. 

Referring to Fig. 2 j designates the 
end holes in the cylinder B, through which 


Fic. 1.—‘‘ NEw AMERICAN” VERTICAL TURBINE. 


which is a development of the “American” 
turbine, patents for which were granted 
in 1859. 

The accompanying illustrations give an 
idea of the design and work of this type 
of turbine. Fig. 1 represents a fifty-four 
inch cylinder gate “New American” 
turbine, enclosed in a horizontal steel 
flume and operating under a nine-foot 
head. The power is transmitted from the 
wheel shaft to the jack by means of a pair 
of bevel mortise gears, and the turbine 
is regulated by a Woodward governor of 
the compensating type. 

Fig. 2 shows a pair of turbines pro- 
vided with the new gate mechanism, and 
Fig. 3 illustrates an outfit furnished to 
the Boston & Montana Consolidated Cop- 
per and Silver Mining Company, of Great 
Falls, Mont. This is a horizontal turbine 
fifty-seven inches in diameter, and oper- 
ates under a head of fifty feet, develop- 
ing 3,946 horse-power. In this unit the 


the jibs b may be adjusted by means of 
the adjusting screws c. The cylinder B 


B is bolted. The cylinder B, has two 
lugs e for supporting guide rods F, which 
act as guides for the back and forth move- 
ments of the yokes GG. The rods F also 
act as brace rods for the flume heads J, 
by connecting the cylinders B, in this 
manner tying the whole system together. 

Referring to Fig. 3, this turbine is one 
of two mounted at the works of the Bos- 
ton & Montana Consolidated Copper and 
Silver Mining Company, as described 
above. These turbines are mounted on a 
cast-iron draft chest and discharge cen- 
trally through a draft tube ten feet in 
diameter, encased in’ an iron flume 
fourteen feet by four ‘inches in di- 
ameter and thirty-two feet six inchcs 
long, made of half-inch tank steel with 
cast-iron heads. The flume is mounted 
on two pairs of double I-beams, twenty 
inches deep’ and thirty-eight ‘feet long, 
and receives the water through two in- 
take pipes ten feet in diameter, entering 
the flume from the back opposite each 
wheel. 

The shaft in the wheels is ten` inches 
in diameter, forty-two feet two inchcs 
long, made in two sections, and weighs 
over five tons. The clamp coupling which 
connects these two sections of shafting in 
the centre of the draft chest, weighs con- 
siderably more than one ton. There are 
stands at each end of flume weighing 
8,000 pounds each, carrying the journal 
boxes for the shaft. The two turbines, 
with their complete outfits, weigh ap 
proximately 250,000 pounds. 

These turbines operate two Westing- 


Fie, 2.—PAIR oF TURBINES, wITH NEW GATE MECHANISM. 
is bolted to the top of the chute case C, 
which surrounds the turbine wheel D. E 
designates a dome to which the cylinder 


house electric generators used for elec- 
trolytic refining. They are direct-coupled 
to each end of the shaft, which runs from 
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144 to 160 revolutions per minute. The 
varying revolutions are required in order 
to increase or diminish the current as 
conditions may require. 

A portion of the power is also utilized 
for driving an arc light dynamo and two 
fifty-horse-power exciters, and is trans- 
mitted from the wheel shaft to dynamo 
by means of a twenty-inch double leather 
belt, and there still remains a surplus 
power for future contingencies. 


These wheels were sold under a guar- . 


anteed average efficiency of eighty per 
cent from three-quarters to whole gate 
and to develop 2,800 horse-power under 
forty-foot head. When tested at Holyoke, 
as per contract, they exceeded the guaran- 
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An Electrical Testing Laboratory. 

The Lamp Testing Bureau has equip- 
ped, at No. 14 Jay street, New York city, 
a general electrical and phovometrical 
testing laboratory, and is prepared to test 
electric lamps, meters, instruments and 
apparatus, and to provide secondary 
standards of candle-power, amperes, watts 


. and standard cells, for use as standards 


of electromotive force. The bureau makes 
a specialty of the calibration of instru- 
.ments against authoritative standards, of 
performance tests of electric meters, and 
of tests of incandescent lamps for candle- 
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tensive laboratory for their testing work. 
The laboratories of the Lamp Test- 
ing Bureau at 14 Jay street are tempo- 
rary quarters, and the company has re- 
cently secured a large fireproof building 
at Eightieth street and East Second ave- 
nue. This building has recently been oc- 
cupied by the Manhattan Electric Light 
Company. The bureau is now planning 
to equip this plant with new boilers, en- 
gines and dynamos, and will install in 
it a large collection of the best and most 
modern instruments and apparatus for 
electrical testing. 


tee both in horse-power and efficiency, 
showing an average efficiency from three- 
quarters to. whole gate, inclusive, of 
eighty-one and. one-quarter per cent, cer- 
tainly a remarkable performance in view 
of the fact that they were the first wheels 
of this diameter built by this company. 

In consequence of the great strain on 
a turbine, working under a fifty-foot head, 
the buckets of the wheels were necessarily 
made very thick. Had they been made 
the ordinary thickness, the percentage of 
useful effect would have been increased 
to at least eighty-three and one-half to 
eighty-four per cent. This was the judg- 
ment of a number of engineers who made 
an examination of the turbines. They 
were tested with the ordinary straight 
cylinder below the wheel. Flaring draft 
tubes or diffusers would have increased 
the percentage. 
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power efficiency and candle-hour values. 
The bureau is in its seventh year of 
business, and is now equipped with in- 
struments and apparatus for doing every 
variety of work of this kind. Until re- 
cently the bureau was operated as a de- 
partment of the Association of Edison {l- 
luminating Companies, but it is now an 
incorporated company organized for com- 
mercial electrical testing of all kinds. 
The business of the bureau has grown 
to.a remarkable extent, and the equip- 
ment to-day has become so extensive that 
tests of every description can be readily 
made. This bureau is of great value to 
contractors and electrical manufacturers 
and dealers who would find it difficult to 
go to the expense of fitting up an ex- 


A spectrophotometer with brace prism, 
a Matthews integrating photometer, a 
Matthews arc lamp photometer, and a 
special device for the photometry of 
shades, reflectors, etc., are among the 
recent additions to the photometric equip- 
ment of the bureau. 
magia 

The Ohio Electric Light Associa- 
tion. 

The ninth annual meeting of the Ohio 
Electric Laight Association will be held at 
the Hotel Chittenden, Columbus, Ohio, on 
October 13, 14 and 15. A number of 
papers will be read and discussed, and it | 


is expected that a representative exhibit 
will be made at the convention headquar- 


ters. 
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A New Type of Successful Oil-Burn- 
ing Engine. 

The inherent difficulties of producing 
an internal combustion engine which 
would utilize ordinary kerosene oil as 
a fuel have kept the development of this 
form of prime mover secondary to both 
the steam engine and the gas engine. 
While engines designed for burning com- 
mon kerosene oil have been put in serv- 
ice and have done more or less success- 
ful work in the driving of light machin- 
ery, an engine which could be used to 
drive an electric generator for the pro- 
duction of current to be used in a light- 
ing system requires close refinements, 
which the ordinary type could not meet. 

Practical tests have shown that when 
fuel and air enter tho engine either at 
different periods or through different in- 
lets, they are only partly mixed, and the 
complete and rapid combustion of hetero- 
geneous charges is impractical. To en- 
sure thorough mixing it is claimed it is 
necessary that the fuel and air be mixed 
together when inhaled through the air 
valve. Many engineers also regard the 
admission of oil fuel by injection or press- 
ure as very unreliable and unsatisfactory 
in results. 

Keeping all these bad features in mind 
as a constant warning, the inventor of 
the Secor automatic oil electric machine 
has designed an apparatus which is now 
placed on the market and guaranteed by 
the General Power Company, of New 
York, to be a thoroughly reliable engine 
which will operate with the closest regu- 
lation, using as fuel common kerosene oil. 
This makes it valuable for private resi- 
dences, churches, country clubs, public 
buildings, theatres, factories, etc. 

The accompanying illustrations show 
several types of the Secor engine, Fig. 1 
showing a standard Secor engine driving 
a generator of fifteen kilowatts capacity. 
This engine was installed at Dickinson 
College, Carlisle, Pa., and is used for 
lighting one of the dormitory buildings. 
This installation was made and the plant 
is being used in preference to using the 
current from the town central sta- 
tion. A similar. machine of a 
slightly smaller capacity is being in- 
stalled at the country residence of Mr. 
Charles Frohman, the noted playwright. 
Fig. 2 shows a Secor engine installed at 
Crosbyside, Lake George, N. Y., and it is 
used as a combined pumping and lighting 
system. Fig. 3 shows a Secor engine 
plant as installed at the laboratory of Mr. 
Stephen D. Field. This is a two and one- 
half horse-power engine and drives a 
number of lathe tools, by means of elec- 
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tric motors, besides charging a storage 
battery for a lighting system. 

The machine as illustrated in Fig. 3 
consists of a “Junior” type Secor engine 
mounted on the same base with a spe- 
cially designed dynamo, to which it is 
solidly coupled. Both the engine and 
dynamo are designed to show maximum 
efficiency when operating as component 
parts of an integral machine. 
is made of cast iron and is oil-tight, form- 
ing a fuel tank of about twelve gallons 
capacity. 


‘cycle of Beau de Rochas. 


The base | 
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valves with spring closure are used, and 
the cam shaft is actuated by spur gears 
running in oil. The governor is of the 
fly-ball type, attached to the hub of the 
driving pulley. 

The engine operates on the four-stroke 
Hammer-break 
electrical ignition is employed, and the 
mechanism for making and breaking the 
circuit to produce the spark is attached 
to an easily removable firing plug inserted 
in the cylinder head. 

The speed regulation is accomplished 


Fig. 1.—‘‘ STANDARD” SECOR OIL ENGINE, DIRECT-CONNECTED, WITH 15-KILOWATT GENERATOR. 


The engine is of the single-cylinder 
vertical trunk type, with water-jacketed 
cylinder resting on an enclosed frame. 
All of the journals are large in diameter 
and length, and special provision is made 
for automatic lubrication and for wear- 
ing compensation. The eover for the 
cylinder and valve chest is made in a 
single casting which, when removed, ex- 
poses the whole interior of the engine 
without disturbing any of the working 
mechanism. The shaft is carefully bal- 
anced by crank counterweights, and the 
connecting rod is of the English high- 
speed marine type. Cam-operated poppet 


by automatically varying the pressure of 
the working impulses so as to exactly bal- 
ance the electrical load. A micrometric 
governing mechanism automatically con- 
trols accurately proportioned homogeneous 
mixtures of combustible fuel and air, irre- 
spective of the load or atmospheric condi- 
tions. 
Multipolar-type generators with spher- 
ical frames are provided with each unit. 
The field magnets are made up of separate 
coils, thoroughly ventilated and insu- 
lated from the frame. The armatures 
are built up of annealed laminated steel 
discs, thoroughly ventilated and insu- 
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Spring closure are ss} 4» 


aft is actuated by fae A New Automatic Volt-Ammeter. 


lated. .The generators are capable of controller. This is ready for instant use 


oil. The governor is cf, carrying full-rated load for twenty-four day or night and is known as the omnibus The Atwater-Kent Manufacturing 
» attached to the hu} of te hours continuously with a rise in tempera- service plant. Works, Philadelphia, Pa., has brought out 
ey. an automatic volt-ammeter which is es- 


pecially designed and calibrated for test- 
ing ignition batteries. 

The ampere scale reads to twenty, an:l 
the voltage scale points to five. The volt- 


1¢ operates on the forsy 
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NEw AUTOMATIC VOLT-AMMETER. 


age test is made by placing the two flexi- 
ble leads furnished with each instrument 
on the terminals of the battery, and the 
ampere test is obtained simply by press- 
ing the button on the instrument with- 
out changing the leads. This saves a 


Fic. 2.—COMBINKED PUMPING AND LIGHTING PLANT. 


The offices of the General Power Com- 
pany are at 81-83 Fulton street, New 


ture above the surrounding air not ex- 
ceeding thirty-five degrees centigrade in 
the armature and field windings, and 
forty degrees centigrade in the commu- 
tator. Each generator is designed to 
carry a twenty-five per cent overload for 
two hours, following a twenty-four-hour 
run at full load, with a rise in tempera- 
ture not exceeding fifty-five degrees 
centigrade above the surrounding air. 
Switchboards are furnished with the 
machines. These are constructed of 
marbleized slate with adjustable iron pipe 
supports. The switchboards are fitted 
with ammeter, voltmeter, field rheostat, 
ground detector, pilot lamp bracket, 
switch for enginc-room lights, and two 
feeder switches. Each machine is pro: 
vided with a wide power pulley, so that a 


ities 


13-KILOWATT GENERATOR. 
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pump or other machine may be driven 
directly by belt, the power of the engine 
being divided as desired between the dy- 
namo and the belted machine. 

The General Power Company builds 
four different types of electric generating 
Plant, as follows: Type “A,” constant 
potential plant, tobe used for illumination ; 
type “B,” automatically variable potential 
plant for charging automobile or other 
batteries; type “C,” either constant or 
variable potential, as desired, to be used 
interchangeably for lighting or charging 
purposes ; type “D” consists of a type “C” 
machine with special storage battery and 
automatic equipment, including a “G. P.” 


Fig. 3.—Two AnD ONE-HALF HorsE-PowER OIL ENGINE. 


York city, and the engines are built at large part of the time required to test a 


the works of the Marine Engine and Ma- 
chine Company, Harrison, N. J. 


set of cells. 
The needle is light and delicately 
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pivoted, and is as nearly dead-beat as it 
is possible to make it in such a small in- 
strument. The manufacturer states that 
but two seconds are required to bring the 
needle to rest. : 

This device will be of great service to 
users of gasoline automobiles and 
launches, and will show on short notice 
the exact condition of a battery and possi- 
bly avoid many breakdowns. The instru- 
ment is substantially constructed on scien- 
tific principles, and the company states 
that the workmanship is of the best. 


Reorganization of the Standard Vit- 
rified Conduit Company. 

The Standard Vitrified Conduit Com- 
pany, New York city, has recently made 
a change in its official staff, R. W. Lyle 
having resigned as president on account 
of the great volume of business on his 
hands for the future, he being president 
of several other corporations. B. S. Bar- 
nard, formerly vice-president and secre- 
tary, has been made president of the com- 
pany. o 

The success. of the Standard Vitrified 
Conduit Company has been some- 
what phenomenal, and this is largely 


Mr. B. S. BARNARD. 


due to Mr. Barnard’s personal efforts 
and standing in the trade. Mr. 
Barnard is as well known through- 
out the country as he is at his desk at 
the home office, and the ELECTRICAL RE- 
view tenders its best wishes to him in his 
new position. 

The capacity of the factories of the 
Standard company has been greatly in- 
creased, and it is stated that they arc 
producing at the present time upward of 
100,000 feet of conduit per day. 

The Interborough Rapid Transit Com- 
pany, New York city, is using this con- 
duit, and a contract has just been award- 
ed to the. Standard Vitrified Conduit 
Company for 55,000 third-rail insulators 
which, it is stated, will be used to equip 
the entire traction system of the New York 
subway. This insulator, as purchased, iz 
of the “Manhattan” type, with slight al- 
terations. The Scioto Valley Traction 
Company, of Ohio, has also placed its 
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order for 29,000 “Manhattan” insulators ; 
and the United States Steel Company has 
equipped several of its plants with this 
insulator. 


A Simple Form of Trolley Catcher. 

Considerable difficulty is sometimes 
experienced in the operation of trolley 
cars, not only on high-speed interurban 
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tially and solidly. The action is positive, 
and the moment the speed of the trolley 
cord increases so that the rotative inertia 
of the drum is greater than its weight, 
the drum is lifted from its bearings and 
locked. | 

The catcher will coil fifteen feet of one- 
quarter-inch rope. A light rope can be 
used, because the movement of the trolley 
pole after leaving the wire is so short 


fo! 
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systems, but also within city limits, due 
to the persistence with which the trolley- 
wheel leaves the wire at crossovers and at 
other places along the line. This is due 
at times to faulty construction in the 
line itself, and at other times it is a bad 
condition which appertains to higher 


than ordinary speeds. When a car is 
riding with any great velocity, particu- 
larly where span construction is used, 
when a trolley leaves the wire it some- 
times means that several span wires in 
succession will be subjected to a terrific 
shock, due to the trolley bar striking a 
span; and in some cases, where a more 
rigid obstruction is met, the trolley pole 
is broken. 3 

To obviate this difficulty, several forms 
of trolley catchers have been designed. 
The accompanying illustrations show a 
form of simple troiley catcher which has 
been placed on the market by Johnson & 
Morton, of Utica, N. Y. The absence of 
complicated parts is one great reason for 
the success of this catcher. 

The rope drum rests by its own weight 
on a bearing in the case without a cap. 
The slack trolley rope is wound on the 
drum by a plain coiled spring. When the 
speed of the unwinding cord is suddenly 
increased, the drum is lifted from its bear- 
ings before the cord unwinds, and a rat- 
chet on the drum head engages a station- 
ary tooth in the case above it, preventing 
the drum from turning. This action i; 
so rapid and positive that not more than 
one-half an inch of rope is paid out be- 
fore the catcher operates, and the trollev 
is held below the level of the span wires. 

This trolley catcher differs from centrif- 
ugal catchers in that it is not necessary 
for the drum to gather anv speed what- 
ever before the catch operates. This catch- 
er has no dogs or triggers to break or give 
trouble. The parts are made substan- 


that no severe strain is brought upon the 
rope. 

The ‘base of the catcher is fastened to 
the car by three bolts and has a substantial 
bayonet lock, so that the catcher proper 
can be removed by a half turn of the case. 
A chain is provided on the drum, so that 
the trolley cord can be attached by a 
hook. A crank extending from the head 
of the case is connected with the cord 
drum, so that the spring can readily be 
wound up. The head of the case is fas- 
tened by a latch joint so arranged that 
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it can be taken off instantly, but can not 
become loose by accident. 

Both the bearing in the case and the 
head are of chilled iron, to prevent wear. 
The drum shaft and spring shaft are of 
the best milled steel and can be renewed 
with but little trouble or expense. The 
ratchet upon the cord drum is of chilled 
iron, and the catch of case-hardened steel. 
The spring is fifteen feet in length, and 1s 
made of finely tempered steel. It winds 
upon a shaft one inch in diameter. 
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Break Finder and Ground Locator. 

The accompanying illustrations show 
a type of break finder and ground de- 
tector which the Myers Break Finder 
Company, of Syracuse, N. Y., has placed 


Fie. 1.—NeEw Tyre METER. 


on the market, and which is meeting with 
considerable success for locating faults in 
telephone and telegraph lines all over the 
country. | 

Fig. 1 shows a new form of meter 
manufactured by this company, which is 
designed for use with a telephone receiver 
and magnetic needle or both. The in- 
strument is small and convenient in form, 
being six inches long by three in di- 
ameter, and can be used in a manhole, 
upon a pole or in a station. The meter 
is also arranged for use as an ammeter 
and has a fine and accurate scale, and 
faults can be exactly located with great 
facility. 

Fig. 2 shows the Myers break finder, 


Fie. 2.— BREAK FINDER. 


which is used to locate the point where 
an electric circuit has been broken. The 
scale shown represents by halves, quarters 
and eighths the proportionate length of 
the circuit under test. After the break 
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finder has been looped into the broken 
circuit at the station switchboard, at the 
binding connection shown at the top and 
bottom of the instrument, a grounded 
variable electric current of suitable 
strength is switched to the post on the 
right. In the telephone receiver attached 
there will begin a buzzing, the intensity 
of which can be varied by sliding the 
pointer P in or out by means of the 
thumb nut M. The location of the break 
will be found by simply sliding the thumb 
nut M until the buzzing has been reduced 
to a minimum, when the number on the 
scale indicated by the pointer P will 
show where the broken section of the cir- 
cuit is. In the illustration it is shown 
pointing to the one-quarter division, which 
would indicate that the break is one- 
quarter the distance out, and nearer to 
that end of the circuit which has been 
connected to the nearer binding-post—in 
this case the top one. 

These instruments have been used by a 
number of telephone and telegraph engi- 
neers, and testimonials in the possession 
of the company show that the work done 
is very exact and the manipulation is 
easy and rapid. 


Automatic Fire-Alarm System. 

The accompanying illustrations show 
the fire-alarm apparatus manufactured 
by the Copenhagen Automatic Fire Alarm 
Company, of Sheboygan, Wis. Fig. 1 rep- 
resents the “Copenhagen” thermostat. 
This thermostat is fastened to the ceil- 
ing of each room, closet or hall of a build- 
ing to be protected, and is electrically con- 
nected by means of insulated wires with 
an annunciator and one or more alarm 
bells or gongs. Each of these thermostats 
or heat detectors is made to operate by 
closing an electric circuit automatically 
at from ten to twenty degrees above the 
maximum normal] temperature of the room 
in which it is placed. 

The thermostat consists of a copper 
dise and a concave silver plate or dia- 
phragm, the two, when hermetically 
sealed, forming a capsule about the size 
of a dime, mounted on a small porcelain 
base, with the necessary electrical connec- 
tions. In the capsule is enclosed a liquid 
which at a certain fixed temperature forces 
the silver diaphragm with a positive snap 
from concave to convex, closing an elec- 
tric circuit. As soon as cooled off, the 
diaphragm snaps back to concave and is 
again ready for service. 

Fig. 2 shows the “Copenhagen” circuit 
tester, which is designed for use in large 
buildings where there is a liability to 
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have wires cut by accident. With the use 
of this circuit tester, if the wires are in- 
tact, a hole is punched in the paper dial 
for each circuit; if a wire is cut, no 
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Fic. 1.—THERMOSTAT. 


punch is made for that circuit. The cir- 
cuit tester also plainly indicates when the 
main battery wire is cut. By having an 
auxiliary battery wire running into the 


Fig. 2.— CIRCUIT TESTER. 


circuit tester the fire-alarm is sounded, 
even if the main battery wire is cut. This 
tester also indicates when the battery is 
beginning to run down and when it must 
be renewed. 


Fie. 3.—COILS FOR JOURNAL THERMOSTAT. 


The company also manufactures an 
automatic alarm system for detecting 
overheated journals on all kinds of ma- 


Fig. 4.—THERMOSTAT FOR JOURNALS. 


chinery. Fig. 3 shows the “Copenhagen” 
thermostat for journals, and Fig. 4, the 
form of “Copenhagen” thermostat as used 
in journal boxes. 
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The Tray Type Storage Battery. 
The tray type of storage battery is a 
ide departure from all other forms of 
orage battery construction heretofore 
nployed commercially. 

This form of construction is composed 


' trays superimposed upon, but insulated 


om each other—the number of and size 
the trays depending respectively upon 
ie voltage and capacity desired. 

The tray is made of the best rolled lead 
' suitable thickness, and is prepared, on 
th upper and lower surface, by our 
itent gridding machine which produces 
ie largest practicable amount of surface 
id yet retains the mechanical strength 
f the plate unimpaired. The usual 
ectrochemical formation produces a 
orking surface unexcelled in the present 
age of the art. 

Each tray being filled with electrolyte, 
1e bottom surface of its next succeeding 
iperimposed tray is also submerged and 
ile battery is ready for charging. By 
is method of construction two very im- 
ortant results are obtained. A large 
mount of active surface per unit of 
eight and a very much lower internal 
sistance is secured. 

With the tray type the current has to 


iss only through the thickness of the 
eb-—not longitudinally—making the 
stance of its travel short and large 
‘ca of cross-section, so that the total 
iternal resistance is very low, besides 
lowing the working to be distributed 
yer the entire working surfaces, reduc- 
ig the tendency to distortion and dis- 
tegration and resulting in a long life 
id permitting a high rate of discharge. 
The tray type for stationary purposes 
well protected from evaporation and 
rt (being entirely enclosed in glass), 
1d the effect of electrolysis is entirely 
iminated. 
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New Telephone Apparatus. 

The Electric Gas Lighting Company, 
' Boston, Mass., has recently inaugu- 
ited a telephone department. This com- 
inv has been so long identified with the 
ectrical house goods business, that it 
as an easy step for it to get into the 
isiness of interior telephones, so many 
lephone outfits being required for hotel 
stallations in these days, and its Ross 
inunciator being a very popular one 
nong hotel men. 

In getting up a line of goods as ex- 
‘ting as telephones are, the Electric Gas 
ighting Company has the peculiar ad- 
intage of having been twenty years in 
1e production of fine electrical goods, 
nd in possession of a factory equipped 
ith machinery and men capable of turn- 
ig out the best possible work in this line, 
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and accustomed to doing that sort of 
work. The company has gone very delib- 
erately into the telephone business, pre- 
liminary work covering over a year hav- 
ing been done by one of the best telephone 


New TYPE INTERCOMMUNICATING TELEPHONE. 


experts in the country, assisted by a 
mechanical expert of acknowledged 
ability, and every detail in the instrument 
has been submitted to the most rigorous 
test bath mechanically and electrically 
and the most severe use, not only in the 
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laboratory but out on actual working cir- 
cuits before being considered as satis- 
factory goods to offer the trade. Illus- 
trated herewith is an example of its push- 
button intercommunicating instrumeni 
No. 351. It shows a neat exterior, and a 
compact but not complicated mechanism 
in the inside of the box. The company 
has been very particular as to the smail 
details of its goods. Nothing has been 
put in because it is cheap, but the per- 
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manence of the instrument has always 
been kept in mind. For instance the 
push-buttons, a frequent source of trouble 
in telephones, are in this instrument the 
same as have been used by hundreds of 
thousands in gas-lighting keys, so that 
they are known to be reliable. These con- 
sist, as most veople in the trade know, of 
a strong German silver spring in con- 
nection with a metal push centre which is 
brought into positive contact with a me- 
tallic bridge, the whole being finished on 
the outside by a well-designed escutcheon 
bearing ample space for numbering or 
marking the pushes. The bell mechanism 
in these instruments is also an adaptation 
of an old, well-tried appliance of this 
company. It is the bell which has always 
heen used on the Ross annunciators, noted 
for its mechanical perfection and positive 
and rigid contact. It is a bell which re- 
tains its adjustment under the most try- 
ing conditions. ° 

The instrument described above belongs 
to the class of goods designated by the 
company as “Samson Junior.” 

It is the intention of the company to 
produce under the name of “Samson” a 
line of telephones which will be equal in 
every way to the highest class of instru- 
ments now on the market, whereas the 
“Samson Junior” line is intended to meet 
competition, at the same time to be so 
satisfactory that they will not be excelled 
in actual qualities by any except the 
“Samson” telephones. The accompany- 
ing illustration shows the mechanism of 
the transmitter used with “Samson Jun- 
ior” telephones. The front of this instru- 
ment is drawn up from sheet brass, and 
is a most marvelous example of skill and 
capacity in punching machinery. It is 
of very heavy stock and might easily be 
taken for a casting. It has all the rigidity 
and solidity of a casting, together with 


the accuracy of sheet metal work and 


makes a heavy and stiff instrument. The 
diaphragm is of aluminum and carries a 
gold electrode in its centre. The back of 
the transmitter is a heavy straight piece 
of brass held rigidly in a slot in the trans- 
mitter front and carries in its centre a 
granule chamber at the bottom of which 
is a gold electrode to correspond with that 
on the diaphragm, and the carbon gran- 
ules are surrounded by a continuous and 
elastic felt washer. This will admit of 
considerable compression without great 
change, and forms a perfect granule 
chamber, at the same time filling a useful 
office as a partial dampener to the dia- 
phragm. The diaphragm is supported on 
its edge by a pure rubber band and damp- 
ened by springs. 
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Exhibits and Exhibitors at the American Street Railway Convention. 


(Some of the Apparatus Shown and a List of Representatives Present.) 


made in the large court within the 
Grand Union Hotel. Many booths 
were erected and roofed over and the night 


Fo nace in of manufactures were 


illuminations were especially effective. The 


Victor Herbert orchestra filled its engage- 
ment during the evening, and the even- 
ing open-air gatherings were enjoyed. 
The social side of the meeting brought 
an unusually large number of ladies, who 
probably were attracted by the gaieties of 
Saratoga. Drives, trolley excursions, and 
especially the excursion and entertain- 
ment tendered by the General Electric 
Company in the way of a special train 
carrying delegates, wives, sisters and 
sweethearts to Schenectady, were all ap- 
preciated. 

Because of the diversity of interests 
and the lack of concentration of the ex- 
hibitions and visitors, some of the manu- 
facturers who had gone to great expense 
in equipping displays and having large 
numbers of men present were disap- 
pointed at not accomplishing better 
things, but on the whole the gathering 
will go down in the history of these an- 
nual conventions of the street railway 
industry as being the noteworthy one of 
them all. 

The exhibitions were not as elaborate 
and comprehensive as in vears past; es- 
pecially was this noticed in the absence 
of cars and other heavy railway equip- 
ments which heretofore have been shown. 
The manufacturers, on the other hand. 
were represented by large numbers of 
men. 

The General Electric Company had an 
unusually large staff of men present. The 


company had artistically decorated head- 


quarters in the centre of the court, but 
did not make any exhibition of appara- 
tus, as it had arranged to carry, all the 
visitors from Saratoga to its shops at 
Schenectady. This was done in a most 
luxurious and generous manner. A train 
of ten coaches took the guests direct to 
Schenectady. All the departments of the 
vast shops were open, and the company’s 
engineers with assistants were glad to 
show any machinery or apparatus which 
the visitors might wish to inspect. A 
most elaborate collation was served at 
Schenectady before returning to Saratoga, 
the service for which was prepared by 
one of the leading New York caterers. 
J. R. Lovejoy, general manager of the 
railway department, was assisted in his 
duties as host, by many of the company’s 
representatives from the various branch 
offices throughout the United States, and 
W. J. Clark, the manager of the foreign 
department, was here especially for the 
gathering; W. B. Potter, chief engineer 
of the railway department, was also one 
of the hosts, 

The Stanley Manufacturing Company 
exhibited a complete car truck with two 
motors. Each of these motors was of the 


forty-eight-horse-power type governed 
by the S. K. C. No. 2 controller. This 
controller was adjusted for inspection. 
Another motor of thirty-five-horse-power 
was open for inspection. A new type of 
trolley base which allows the pole to be 
lowered to a parallel plane with the car 
for convenience in passing under tunnels 
and bridges was exhibited. Also a num- 
ber of other special equipments used with 
the Stanley railway apparatus was shown. 

The Westinghouse Electric and Manu- 
facturing Company exhibited the new 
system of multiple unit control. This 
system has been well described in the 
ELECTRICAL REVIEW and is now pretty well 
understoal by well-informed engineers. 
However, the equipment was of much in- 
terest to railway men. The exhibition 
included types of railway motors, con- 
trollers of many types, and much other 
railway apparatus of most modern con- 
struetion was shown. 

The Locke Insulator Manufacturing 
Company, Victor, N. Y., had an especially 
interesting demonstration of the carrying 
capacity of some of the high-voltage in- 
sulators manufactured in this company’s 
factory at Victor, N. Y. The high- 
potential transformer perfected by Pro- 
fessor Smith, of Worcester Polytechnic, 
was installed, which transformer is able 
to offer a potential of 175,000 volts. It 
was proposed to make tests up to 115,000 
and perhaps more for the benefit of vis- 
itors. Many types of insulators were 
shown by this.company and the exhibition 
was one of considerable interest because 
of the important part which the insulator 
question now plays in the matter of high- 
volfage transmission. 

The Gould Storage Battery Company 
showed a number of batteries and types 
of battery plates, especially adapted for 
railway service; also a large line of photo- 
graphs of railway installations was shown 
by this company. 

The H. W. Johns-Manville Company 
prepared a booth with plenty of flags and 
other effective settings, and here the 
company showed the Sachs “Noark” 
fuses. The exhibition included the fuses 
up to 600 amperes capacity, though the 
company is now making them up to 1,000 
amperes for 220 and 500 volts. An ex- 
hibition of the new insulating material 
“transite” for underground work was 
also shown. The exhibition included the 
electric car heater, car fuse boxes, over- 
head line construction material. 

The Rossiter-MacGovern Company had 
an exhibition of railway apparatus, in- 
cluding motor controllers and much other 
special equipment. A new commutator 
was shown which has been recently com- 
pleted for the Brooklyn Rapid Transit 
Company which was of the 500-kilowatt 
generator type. Six reconstructed railway 
motors, both General Electric and West- 
inghouse types, were shown. The recon- 
struction was so excellently done that 


many railway men mistook them for new 


machines, and Mr. MacGovern ordered 


the sign “Reconstructed” hung on them. 
In addition an interesting showing was 
made of armatures and field coils in all 
stages of construction. Arc lamps and 
much other railway equipment was shown. 

The Albert & J. M. Anderson Manu- 
facturing Company had a large line of 
switchboard equipment and heavy cur- 
rent-carrying switches. A particularly 
interesting display was one of the earliest 
tvpes of railway switches and other rail- 
way specialties which were compared with 
the wonderful developments of the present 
day. 

The Pittsburg Reduction Company had 
one of the Waterbury Machine Company’s 
wire drawing machines in operation. 
This was of great interest to many of the 
visitors, as it was turning out a produc- 
tion from one-quarter to three-thirty-sec- 
onds inches, in seven passes. The company 
showed also a large line of aluminum wire 
in different sizes, and aluminum special- 
ties. This included samples of the large 
order which goes to the Standard Electric 
Company of California, and the Hamil- 
ton Cataract Company. 

The Bullock Electric Company was the 
only manufacturer of large machines to 
make an exhibit of a large unit. This 
was one of five rotaries which are being 
made for the Scioto Valley Railway Com- 
pany, Columbus, Ohio. The machine is 
approximately nine feet high and about 
ten and one-half square on the base. 
It receives a three-phase current and de- 
livers 400 kilowatts direct current at 600 
volts. 

The National Carbon Company showed 
an interesting line of carbon brushes for 
street railway service. 

The Dearborn Drug and Chemical Com- 
pany had one of the most artistically 
draped booths and was most hospitable in 
the way of entertaining. 

An interesting exhibit was that of the 
India Rubber and Gutta’ Percha Insulat- 
ing Company. Dr. William M. Habir- 
shaw and J. B. Olson, manager of sales, 
were present. Samples of the cable now 
in use under the Harlem river by the 
Manhattan Elevated system were shown. 
This is a leaded and armored cable 
B. & S. gauge 000, for three-phase serv- 
ice, and now under a working pressure 
of 11,000 volts. Also other kinds of rail- 
way cables for various voltages were ex- 
hibited. 

The Ohio Brass Company exhibited its 
line of overhead railway equipments and 
electric railway construction specialties. 
This was one of the most elaborate of 
the exhibitions. 

The Electric Railway Equipment Com- 
pany, Cincinnati, showed several types of 
the single and double trolley pole. Also 
types of electric light poles such as are 
in use in Cincinnati, New York, Chicago 
and other cities. With those previously 
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mentioned, the exhibit offered fifty differ- 
ent styles and types of overhead brackets. 

Magneto Electric Company, Amster- 
dam, N. Y., exhibited in connection with 
the Electric Railway Equipment Company, 
hut was especially represented by Elmer 
P. Morris. The exhibition included types 
of motor starters, rheostats, and some 
other special apparatus. 


The Gold Car Heating and Lighting 
Company, New York, exhibited its com- 
plete line of electric heaters and also 
other types of car heating apparatus. 

The Benjamin Electric Manufacturing 
Company, Chicago, had an exhibition of 
wireless clusters for lighting cars. In 
this exhibition was shown the styles 
adopted for the new Interborough cars, 
also the types used by the Metropolitan 
company in New York. 

Stuart-Howland Company occupied a 
large parlor inside the hotel. The exhibi- 
tion was one of the most comprehensive 
railway equipments shown by any of the 
supply houses. 

The Electric Storage Battery Company 
had an exhibit which was of especial in- 
terest to railway engineers as it showed 
the modern practice in railway batteries 
and batteries’ installations as adapted for 
street railway service. Many photographs 
were to be seen and the engineers could 
get an excellent idea as to the possibilities 
of battery work. 


Some of the souvenirs which were dis- 
tributed were costly and attractive. The 
Massachusetts Chemical Company gave 
away a rubber mat for placing under an 
umbrella stand or to be used in the bath- 
room; the Standard Paint Company dis- 
tributed an attractive wallet with memo- 
randum hook done in Russia leather: the 
Sterling Electrical Manufacturing Com- 
pany gave many pretty sterling silver 
pins; the Speer Carbon Company had 
perhaps the most effective souvenir of the 
day in the way of a fine pack of cards 
encased in a very pretty cover in the form 
‘of a leather book; the Standard Varnish 
Works distributed watch fohs with pretty 
mountings on heavy black ribbon; the 
John A. Roebling’s Sons Company gave 
small silver chains for keys, and very 
many other companies were equally gen- 
erous in these memento gifts. 


Bullock Electric Manufacturing Com- 
pany, Cincinnati, Ohio—R. T. Lozier, F. 
Q. Foote, W. S. Arnold, G. B. Foster, C. 
Van De Venter. 

Standard Paint Company—Charles 
Ernshaw, W. D. King, F. F. Vandewater. 

Electric Storage Battery Company, 
Philadelphia—Charles Blizzard, J. L. 
Woodbridge, Albert Taylor, G. H. Atkin, 
H. B. Gay, F. J. Stone, W. R. Proudfoot. 

Weber Railway Joint Company, New 
York—Percy Holbrook, J. C. Barr, F. 
B. Thompson, J. A. Greer, F. A. Poor, 
IT. C. Holloway. 

Lorain Steel Company—P. M. Boyd, 
Major H. C. Evans, D. J. Evans, R. Clitz, 
F. J. Drake, W. W. Kingstone, S. P. S. 
Ellis, H. A. Kleinschmidt, E. B. 
Ertiviste. 

Crouse-Hinds Electric Company, Syra- 
cuse, N. Y.— A. E. Hills, Nathan Shute. 


ELECTRICAL REVIEW 


D. & W. Fuse Company, Providence, 
R. I—W. S. Sisson, secretary. 

American Diesel Engine Company, 
New York—Norman McCarthy. 


Magnet Wire Company, New York— 
George F. Valentine, J. D. McGuire. 


Okonite Company, New York—George 
T. Manson. 


-Sterling Electric Manufacturing Com- 
pany, Warren, Ohio—Francis Granger, 
New York, H. A. Daniels. 


E. W. Bliss Company—C. E. Porter, 
B. W. Stone. 

Chase-Shawmut Company, Boston, 
Mass.—H. P. Moore, F. D. Masterson, E. 
P. Howe. 

Sterling-Mceker Company, Newark, 
N. J.—A. A. Stowe, H. E. Beech, E. W. 
Hemmon, Charles E. Gierling. 

Adams & Westlake Company, Chicago 
—W. S. Bartholomew, J. A. Foster, W. 
H. Pierson. 

William Wharton, Jr., & Company, 
Ine., Philadelphia—William Wharton, 
Jr., Victor Angerer, W. R. Wharton, A. 
S. Partridge, J. C. Robinson. 

W. R. Garton Company, Chicago, T]l.— 
W. R. Garton, 

F. W. Darlington, Consulting and Me- 
chanical Engineers, of Philadelphia. 

Michigan Electrie Company, Detroit— 
Joseph E. Lockwood, president. 

Harold P. Brown, New York—J. M. 
Coote, William Temple, George Common, 
James Holland and Harold P. Brown. 

Pittsburg Reduction Company, Pitts- 
burg—A. V. Davis, A. K. Lowrie, J. A. 
Rutherford, S. K. Colby, William 
Hoopes, Perey Iodges, C. M. Harris, E. 
Noyes, W. R. Donters, W. H. Hue- 
ing. 

H. W. Johns-Manville Company, New 
York—J. W. Perry, New York: H. M. 
Voorhis, Pihladelphia: James Humph- 
ries, Boston; J. E. Meek, New York; C. 
D. Newton, Hartford: Joseph Sachs, 
Hartford: E. B. Hatch, Hartford; E. 
B. Luteh, New York. 

Bryan-Marsh Company., New York— 
Guy V. Williams, J. P. Williams. 

Continuous Rail Joint Company, New 
York—B. M. Barr. 

Brady Brass Company, New York— 
Danicl M. Brady, president. 

C.J. Field, New York—R. R. Murphy. 

American Car and Foundry Company, 
Chicago—W. H. Fowler, S. Bluett. 

The Universal Car Brake Company, 
Lancaster, Pa.—Joseph Cullman, J. F. 
Rimmer, W. M. Deal. 

Durkin & Barrett Manufacturing Com- 
pany, Scranton, Pa.—P. S. Barrett. 

Magnetic Equipment Company, Chi- 
eago—Charles A. Ballard. 

Archbald-Brady Company, Syracuse— 
William K. Archbald, P. T. Brady, J. 
R. MeSyne, Walter Goddard. 

Locke Insulator Manufacturing Com- 
pany, Victor, N. Y.—Fred. M. Locke, 
president. l 

Acme Magnetic Traction Company, 
Chicago— Bert H. Honey. 

Hipwood-Barrett Fender Company, 
Providence—George Hipwood, J. W. 
Barrett, H. S. Jenkins, A. B. Dolby, New 
York. 
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Benjamin Electric Manufacturing 
Company, Chicago—Basil G. Kodjbanoff, 
New York, eastern manager. 

The Trolley Supply Company, Canton, 
Ohio—Robert K. Frost. 

Albert and J.M.Anderson Manufactur- 
ing Company, Boston—J. R. Eckman, 
Boston; Ernest Wotlmann, H. F. San- 
ville. 

Stanley Electric and Manufacturing 
Company, Pittsfield, Mass.—Samuel I. 
Dodd, M. C. Canfield, George Robb, H. 
R. Wilson, F. W. Garrett, W. R. Hamlin. 

United States Steel Company—W. E. 
Reid, Louis H. Miller, West Everett, 
Mass. 

Railway Steel Spring Company, New 
York—A. S. Henry, General F. C. Mc- 
Lewee, David Roach. 

The Columbia Machine Works, Brook- 
ivn. N. Y.—W. R. Kerschner, second 
vice-president. l 

Chicago Mica Company, Valparaiso. 
Ind.—E. H. Heilstedt. secretary and 
treasurer; Robert K. Preston, D. R. 
Ford. 

Westinghouse Electric and Manufac- 
turing Company—W. M. McFarland, 
Arthur Hartwell, T. M. Aspinwall, N. 
W. Storer, K. F. Elers, J. B. Ingersoll. 
H. P. Davis, Pittsburg; E. W. T. Gray. 
D. E. Drake, W. S. Rugg, Calvert Town- 
ley, J. L. Crouse, F. B. H. Paine, 0. T. 
Smith, New York; J. R. Gordon, Atlanta. 
Ga.: T. P. Gaylord, Ervin Dryer, C. W. 
Regester, Chicago; R. S. Brown, D. E. 
Manson, M. H. Merrill, E. D. Mills, Bos- 
ton, Mass.; C. A. Bragg, Philadelphia : 
N. S. Braden, W.-W. Lovell, Cleveland, 
Ohio: Paul S. Brady, George W. Pulver, 
S. B. Storer, Syracuse, N. Y.; T. C. 
Frenvear, Buffalo, N. Y.; C. F. Med- 
burv. Detroit. Mich. 

The Westinghouse Traction Brake 
Company—II. H. Westinghouse, ; 
Ellicott. A. J. Brislin, G. F. Baker, 
C. R. Ellicott, New York; G. H. Martın, 
F. V. Green, Boston; T. B. Clarke, Cin- 
cinnati, Ohio; G. A. Hagar, Chicago; 

D. Rav. P. J. Myler, Cleveland; E. H. 
Newson, J. F. Miller, E. M. Herr, Pitts- 
burg. 

The Westinghouse Air Brake Com- 
pany—ll. S. Kolseth, Boston; S. J. Kid- 
der, Nt. Louis. 

The Nernst Lamp Company—A. |. 
Flemming, Chicago; George C. Ewing, 
Boston. 

The R. D. Nuttall & Company—F. A. 
Estep, Pittsburg. 

The Westinghouse, Church, Kerr & 
Company—-Wallace Franklin, Detroit. 

The Westinghouse Companies Publica- 
tion Department, W. M. Prohosco, New 
York: the Westinghouse Companies 
Canadian interests, H. D. Bayne, Mon- 
treal. 

Garton-Daniels Company, Keokuk—J. 
V. E. Titus, secretary. 

E. P. Roberts & Company, Cleveland— 
William C. Andrews. 

Columbia Mechanical Works, Brook- 
lvn—J. L. Buehler. 

New Haven Car Register Company: 
New Haven— J. S. Bradley. 

NS. B. Condit, Jr., & Company—s. B. 
Condit, president. | 
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Gould Storage Battery Company, New 
York—W. W. Donaldson, H. B. Oakman, 
E. L. Draffen, manager Chicago office. 


The Ohio Brass Company, Mansfield, 
Ohio—C. K. King, James C. Warren, 
M. A. Berg, E. R. Mason, J. H. Jameson, 
O. W. Uthoff, G. M. Mead, A. L. Wilk- 
inson, W. M. Garland, E. F. Wickwire. 


The Electric Cable Joint and Appli- 
ance Company, New York—William M. 
Murphy. 

Speer Carbon Company, St. Mary’s, 
Pa.—John S. Speer, G. P. Fryling. 

The Elliott Brothers Electric Com- 
pany, Cleveland—W. H. Elliott, mana- 
ger. 

” Ludlow Supply Company, Cleveland— 
Joseph B. Ludlow, W. E. Ludlow. 

Federal Manufacturing Company, 
Cleveland—E. S. Ludlow, H. E. Keeler. 

Gold Car Heating Company, New 
York—E. D. Gold, J. E. Ward, William 
Stocks, Frank Cahill. 

W. I. Van Dorn Company, Chicago— 
W. I. Van Dorn. 

Wendell & Macduffie, New York—R. 
L. Macduffie and C. A. Hayden. 

Charles F. Johnson, Buffalo, dealer in 
second-hand railway equipments. 

Keefer Car Switch Company, Albany 
—W. H. Keefer. 

Johns-Pratt Company, Hartford—b. 
B. Hatch. | 

Forest City Electric Company, Cleve- 
land—W. A. Neff. , 

Green Engineering Company, Chicago 
—A. P. Poppenhusen. 

D. Van Nostrand Company, publishers, 
New York—Charles Speirs. 

Stuart-Howland Company, Boston— 
H. Smith. 

Philadelphia Electrie Company, Phila- 
delphia—G. Seixees. 

John A. Stewart Eletric Company, 
Cincinnati—John A. Stewart. 

Le Valley Vitae Carbon Brush Com- 
pany, New York—J. V. Clarke, presi- 
dent; William H. Bell. 

Consolidated Car Heating Company, 
Albany, N. Y.—S. B. Keys, A. S. 
Knowles, Boston; William J. Walther. 

National Lock Washer Company, 
Newark, N. J.—Daniel Hoyt, R. L. 
Thomas. 

National Lead Company—R. L. 
Weithas, Arthur Benzel, F. B. Pierson. 

Sherwin-Williams Company, Cleve- 
land, Ohio—E. M. Williams, L. W. 
Rorney, F. A. Elmquist. 

John A. Roebling’s Sons Company, 
New York—G. W. Swan, W. G. Tingley. 

Consolidated Engine Stop Company, 
New York—Henry W. French. 

Vose Spring Company, New York— 
P. H. Scott. 

Rossiter, MacGovern & Company, New 
York—Frank MacGovern, J. W. Archer, 
J. A. Pierce, W. W. Rossiter, R. 
J. Randolph, Jr., Charles McDonald and 
George R. Davis, New York; J. A. 
Pierce, St. Louis. 

Bridgeport Brass Company, New York 
—Wvlie Brown. 

Western Electric Company, New York 
—R. H. Harper and R. M. Campbell. 
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Elmer P. Morris Company, New York 
— Elmer P. Morris. 

Electric Railway Equipment Company, 
Cincinnati—P. F. Harten and E. P. 
Morris. 


Standard Vitrified Conduit Company, 
New York—B. S. Barnard, president, 
and Walter H. Barnard. 


Partridge Carbon Works, Sandusky, 
Ohio—James Partridge, R. K. Mickey. 

Flood & Conklin Company, Newark, 
N. J.—I. K. Munford, D. W. Clark, H. 
C. Dick. 

C. J. Harrington, New York, repre- 
senting Chase-Shawmut Company and 
Banner Electrice Company. 

Duff Manufacturing Company, Pitts- 
burg, Pa.—George A. Edgin. 

Maver & Englund Company, Philadel- 
phia, Pa.—Charles J. Mayer, A. H. Eng- 
lund, W. A. Tockley, Wilham Arm- 
strong, Jr., J. F. McCostly, J. M. Gal- 
lagher, H. G. Lewis, D. L. Crawford. 

Globe Electric Manufacturing Com- 
pany, Cleveland—William C. Egert. 

Peckham Manufacturing Company, 
New York—William M. Wangsler, E. G. 
Long, J. A. Hanna, Warren Boyer, F. A. 
Richards, E. Peckham, president; H. W. 
Wilkinson, J. J. Riley. 

Allis-Chalmers Company, Chicago— 
Edw. J. Meisenheimer, E. W. Tucker, 
Jos. W. Lyons, Jesse Vail, J. B. Allen. 

Sterling Varnish Company, Pittsburg 
—S. C. Schencke, H. Lee Bragg. 

American Automatic Switch-Signal 
Company, Chicago—N. B. Madden, 
Robert Skeer, V. W. Bergenthal. 

Bruck Solidified Oil Company, Bos- 
ton—J. N. Bruck. 

Baltimore Railway Specialty Company, 
Baltimore—J. E. Norwood. 

Massachusetts Chemical Company, 
Boston—Flimore C. Green, president; 
Louis O. Ducloss. 

G. M. Gest, New York—W. I. Jack- 
son, manager of the Cincinnati office. 

The General Electric Company—J. R. 
Lovejoy, general manager railway de- 
partment; J. G. Barry, assistant manager 
railway department; W. B. Potter, chief 
engineer railway department; ©. C. 
Pierce, Boston; R. H. Beach, J. J. Ma- 
honey, New York; S. W. Trawick, At- 
lanta; A. D. Page, manager incandescent 
lamp sales; L. R. Pomeroy, New York; 
T. P. Bailey, Chicago; G. D. Rosenthal, 
St. Louis; F. F. Barbour, San Francisco; 
E. H. Mullen, New York; F. H. Gale, 
Schenectady. 

American Steæl and Wire Company, 
Chicago—C. S. Knight, Jr., F. A. Keyes, 
A. G. Greenberg. 

Adam Cook’s Sons, New York—A. J. 
Squier, G. C. Cook. 

Lumer Bearing Company, Buffalo—E. 
P. Sharp. 

The Pennsylvania Steel Company, 
Steelton, Pa.—G. W. Parsons, Charles S. 
Clark, C. W. Reinvehl, C. E. Irwin, C. 
A. Alden, J. A. Fitzpatrick, M. D. Pratt, 
J. C. Jay, Jr., W. C. Cuntz, R. E. Belk- 
nap. 

India Rubber and Gutta Percha In- 
sulating Company, New York—Dr. Will- 
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iam M. Habirshaw, president; James B 
Olsen, manager sales. 

Professor W. E. Goldsborough, chie: 
Bureau Electricity World’s Fair, St 
Louis. 

Robins Conveyor Belt Company, New 
York—C. K. Baldwin, M. S. Murray. 


Jandus Electric Company, Cleveland— 
W. R. Benham. 

Electric Motor and Equipment Com. 
pany, Newark, N. J.—Ed. Beatty. 

Sampson Cordage Works, Boston—lI* 
J. Coakley. 

Buckeye Electric Company, Cleveland— 
W. R. Benham. 

American Electric Works, Providence 
—K rank B. Baker. 

Porter & Berg, Chicago—M. A. Porter, 
V. R. Mason. 

Crocker-Wheeler Company, Ampere, N. 
J.—Putnam A. Bates, R. L. Barnes, F. 
B. De Gress, Samuel Russell, Charles W. 
Startsman, H. J. Sage. 

J. M. Atkinson Company, Chicago—J. 
M. Atkinson, president. 

R. W. Conant, Cambridge, Mass. 

Pettingill-Andrews Company, Boston 
—George H. Buckminster, W. J. Keenan. 

Standard Underground Cable Com- 
pany—Frank C. Crosby, T. E. Hughes, 
Philadelphia; C. J. Marsh, New York; 
William McBride. 

N. A. Christensen, Milwaukee. 

Eugene Munsell & Company and Mica 
Insulator Company—Charles E. Cole- 
man, manager Chicago office. This ex- 
hibit consisted of micanite rings, seg- 
ments and Empire cloth and other lines 
of installation. 

J. G. White & Company, New York— 
J. G. White, president; H. J. Dowd. 

Safety Insulated Wire and Cable Com- 
pany, New York—G. P. Eckert. 

American Railway Supply Company, 
New York—Walter Chur. 

Pantasote Company, New York—John 
High. 

McRoy Clay Works, Chicago—E. F. 
Kirkpatrick. 

Standard Pole and Tie Company, New 
York—Fred L. Merritt. 

McGuire Manufacturing Company, 
Chicago—W. A. McGuire, J. A. Cook. 

Ball & Wood—J. H. Marshall, mana- 
ger Chicago office. 

Waclark Wire Company—H. F. San- 
ville, Philadelphia. 

Dearborn Drug and Chemical Com- 
pany, Chicago and New York—William 
B. McVicker, second vice-president and 
Eastern manager; W. T. Johnson, mana- 
ger Philadelphia office; Grant W. Spear. 

Standard Varnish Company, New York 
and Pittsburg—John Wolph, manager in- 
sulating department. 

Joseph Dixon Crucible Company, Jer- 
sey City—H. A. Nealley. 

The National Electric Company, Mil- 
waukee—F. C. Randall, manager the 
railway department, and J. F. Cunning- 
ham, S. I. Wales, R. P. Toll, J. F. Dixon, 
J. H. Wenton, J. S. Hamlin, Charles S. 
Knight, Robert Tong, Charles N. West, 
Charles N. Leet, J. D. Maguire, W. W. 
Power, H. H. Ransom, J. J. Nef, J. W. 
Richards, C. G. Burton, W. L. Waters. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


WIRELESS TELEGRAPH ON LAKE MICHIGAN—Steamer City 
Milwaukee, which is equipped with wireless telegraph instru- 
pnts, sent it has been asserted, the first wireless message over Lake 
ichigan. The message was sent when the steamer was twenty- 
re miles from shore to Mr. J. H. Graham, president of the Graham 
Morton Line. 


JAPANESE HIGH-SPEED ELECTRIC TRACTION SYSTEM— 
yntracts have been let for the power plant equipment for the new 
panese high-speed electric traction system to be built betweeu 
y9kohama and Tokio by the Keihin Traction Company. The cars 
ill be fitted with four motors of fifty-horse-power capacity each. 
he generator installation will aggregate 800 kilowatts, and two 
gines of 400-horse-power capacity each will be installed. 


ELECTRIFICATION OF A STEAM ROAD IN CALIFORNIA— 
section of the North Shore Railroad, from Sausalito to Mill 
alley, Cal., a distance of fifteen miles, has been equipped for elec- 
ical operation. The equipment consists of the ordinary third-rail 
‘stem. Power to onerate this system will be furnished by the 
ay County Power Company. To provide against emergency, an 
ixiliary power plant has been installed to be run by steam. 


TELEPHONE LINES IN MEXICO—A telephone system is an- 
vunced for the state of Sonora, Mexico, the lines to be built at 
ice, to connect the city of Guaymas with Hermossillo, Nogales, etc. 
he Sonora Telephone has been organized under the laws of Arizona 
carry out the enterprise. Among those primarily interested are 
_W. Mix, Edward Titcomb, W. E. Bristol and C. C. Kingsley, all 
' Nogales, and F. E. Monteverde. of Hermossillo. The company has 
so power to operate in other places in the southern republic. 


NEW EQUIPMENT FOR IOWA TELEPHONE COMPANY—The 
wa Telephone Company has placed the contract for building its 
‘aw exchange in Des Moines, at Seventh and Pleasant streets, to 
_M. Garthwait, of Chicago, at approximately $37,000. The first and 
urth floors are to contain the operating apparatus. The new 
vitchboard, which has been ordered, is being built by the Western 
lectric Company, Chicago; it will be a common battery, multiple 
yard. When the new plant is completed, practically none of the 
veral apparatus will be used. 


CANADIAN COMPANY PLANS POWER SCHEME FOR MEXI- 
AN MINES—The Mexican Light and Power Company, Limited, 
hich is being projected by Canadian capital and is installing a 
ant of 80,000 horse-power at Necaxa, Puebla, to supply the city 
' Mexico, has announced that it will transmit power to the great 
ining camps of El Oro and Talpujahua. The building of the 
exican Light and Power Company's plant is progressing with 
‘eat rapidity, and work is going on night and day on the three 
nnels necessary for the first installation of 40,000 horse-power. 
difficult feature of this work is the excavation for the pipe line, 
hich is to follow a perpendicular cliff for 12.000 feet. 


A TRANS-CONTINENTAL ELECTRIC LINE—From Peoria, Il.. 
e news comes that a communication has been received by Mayor 
‘oodruff, asking his personal cooperation in the establishment 
a vast system of connecting electric lines, reaching across the 
nited States, and offering residents of cities through which it will 
iss stock in the general company. The home office of the new 
ympany, which is to be known as the Rapid Transit Railway, 

raid to be St. Louis, and it is specially designed to convey 
‘arsons to the World’s Fair. The plans of the corporation, it is 
ated, are to start with the operation of street cars in St. Louis, 
id from there to extend the system over a national turnpike east 
nd west and establish a national trunk line with seaport ter- 
Vinals. 


ALASKa TELEGRAPH LINES READY—Major Scriven, acting 


hief officer of the army, has been informed that telegraphic com- 
1unication is now established in all parts of Alaska covered by the 


signal corps lines. Forest fires in the Tanana valley interrupted 
the building and completion of the line for nearly two months; 
but lines which were destroyed have been rebuilt, and the govern- 
ment is now within telegraphic reach of forts Egbert and St. 
Michael and the entire Yukon district; also with the Copper river 
country. The Alaskan points are reached at present over the 
Canadian lines, an arrangement having been made with the 
Canadian Government for their use; but it is expected that a cable 
from Puget Sound to Skagway and Valdez will give through con- 
nection by wires owned and operated by the United States. 


ELECTRICITY AT THE NEW ORLEANS NAVAL SHOPS—In 
the new shops of the New Orleans naval station which the United 
States Government is now erecting at New Orleans, La., electricity is 
to play an important part in the operation of the shop tools. Accord- 
ing to the plans and specifications now being prepared under the 
auspices of the Bureau of the Yard and Docks at Washington, D. C., 
the only steam that will be employed for running the various ma- 
chines, no matter how intricate or cumbersome, will be produced for 
the sole and exclusive use of generating electric power for operating 
all the tools in every shop. The new power-house for the naval 
station will furnish power for every building at the station with 
the exception of the machine shop, which is nearing completion and 
will be run by a small but thoroughly equipped power-house which 
will soon be turned over to the government for final acceptance. 


NEW LONG-DISTANCE TELEPHONE COMPANY FOR ALA- 
BAMA AND GEORGIA—A new long-distance telephon@ company in 
Georgia and Alabama, and which will probably reach out into 
South Carolina and Florida, has been organized and contracts 
signed at Atlanta, Ga., between C. Jerome Simmons, of Atlanta, and 
W. A. Bisbee, of Savannah. Negotiations are under way to secure 
the Atlanta Telephone and Telegraph Company as a connection at 
the Atlanta end. Mr. Simmons is president of the Atlanta Com- 
pany, and Mr. Bisbee is president of the Georgia Telephone and 
Telegraph Company, of Savannah. He is also connected with the 
Southern Long-Distance Telephone and Telegraph Company, which 
is soon to be chartered, and which proposes to put in operation the 
new long-distance system. It is proposed to connect by the new sys- 
tem the cities of Atlanta, Savannah, Augusta, Montgomery, Bir- 
mingham and all intermediate points, including perhaps Columbia, 
S. C., and Jacksonville, Fla. 


EXTENSIVE TROLLEY MERGER—It is stated that an electric 
railway operating between Cleveland and Pittsburg will be estab- 
lished within a year. The new road will be capitalized at $10,000,- 
000. The distance between Cleveland and Pittsburg by electric 
railway will be 137 miles, according to plans which have been laid 
out. A large portion of the contemplated road is already built, and 
the most of the work to be done in the enterprise will be the merg- 
ing of the various companies or at least the establishment of an 
agreement between them. The Eastern Ohio Traction Company 
has a line running from Cleveland to Garrettsville. From Garretts- 
ville to Leavittsburg, a distance of thirteen miles, there is no road. 
but one will be built in a short time by the Eastern Ohio Traction 
Company. The Pennsylvania & Mahoning Valley Company’s lines 
run from Leavittsburg to Youngstown, and the Youngstown & East 
Liverpool line operates between Youngstown and East Liverpool. 
The remaining distance from East Liverpool to Pittsburg will be 
covered by another line, a company having been formed for the 
purpose of building it. 


PENNSYLVANIA RAILROAD’S NEW POWER-HOUSE—Work is 
to commence this month on the big power-house of the Pennsylvania 
& Long Island tunnel, and for the Atlantic avenue division of the 
Long Island Railroad between the Flatbush avenue station and 
Jamaica. The power-house, which will be located at Long Island 
City, L. I. will be 250 feet by 500 feet and 100 feet or more in 
height from the sidewalk to the eaves. The generators to be in- 
stalled for the Atlantic avenue division will have a capacity of about 
16.500 kilowatts, from 22,000 to 25,000 horse-power, which can be 
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increased with an overload to approximately 30,000 horse-power. 
Sixty-four ducts will be laid for feeding wires on the Atlantic ave- 
nue division between Flatbush avenue, Brooklyn, and Jamaica. The 
entire work of this electrical plant installation and the power- 
house of the Pennsylvania & Long Island tunnel from Jersey City, 
under the North and East rivers and Manhattan Island and Long 
Island City, will be modern and of best class throughout, and will 
be under the direction of Westinghouse, Church, Kerr & Company. 
Consulting engineers are Charles M. Jacobs, Alfred Noble, William 
H. Brown, of the Pennsylvania Railroad; Lester Lindenthal, Lieu- 
tenant-Colonel Raymond, of the United States Engineering Corps, 
and George S. Gibbs. Mr. Gibbs is also a member of the board of 
directors of the Tunnel Railroad Company. A similar power-house 
to the above is to be erected at Jersey City, and the company will 
provide itself with a duplicate set of engines, dynamos and of other 
necessary machinery for the entire system, to be used in case of a 
breakdown or while repairs are being made. 


NEW YORK CITY TRACTION HOLDINGS CHANGES HANDS 
AGAIN—Official confirmation has been givén of the sale of Kuhn, 
Loeb & Company’s holdings in Metropolitan Securities to the Whit- 
ney-Ryan party, this announcement being made at the office of 
huhn, Loeb & Company: “Messrs. Kuhn, Loeb & Company confirm 
the report that they have sold their holdings of Metropolitan Se- 
curities Company stock to Mr. Thomas F. Ryan and his associates, 
their willingness to sell having been determined by the necessity 
of giving more and closer attention to the details of the manage- 
ment of the properties and the practical operation of the roads 
than they found practicable to give.” The Metropolitan Securities 
Company was incorporated under the laws of New York on Febru- 
ary 14, 1902, as a security-holding company, with a capital of $30,- 
000,000, for the purpose of providing for the present and future 
needs of the Metropolitan Street Railway Company. The powers of 
the company are very broad, and allow it to acquire the securities 
of corporations which own, operate or lease or which are organized 
for the purpose of constructing, owning, operating or leasing sur- 
face railroads, elevated railroads, rapid transit railroads, under- 
ground railroads, etc. It is privileged to purchase, acquire, hold and 
dispose of the stocks, bonds and other evidences of indebtedness 
of any corporation, domestic or foreign, and issue in exchange 
therefor its stocks, bonds or other obligations. The duration of the 
corporation is a thousand years. The Interurban Street Railway 
Company leased the Metropolitan Street Railway Company, guaran- 
teeing seven per cent dividends on its stock, besides all fixed charges. 
Stockholders of the Metropolitan Street Railway Company were 
given the right to subscribe for $23,400,000 of the $30,000,000 Metro- 
politan Securities Company's stock, the remainder going to new in- 
terests. The stock of the Metropolitan Securities Company was 
underwritten by Kuhn, Loeb & Company at par. The Securities 
company agreed to pay $23,000,000 in cash into the treasury of 
the Interurban company, receiving in return stock of the latter at 
par, and debentures bearing interest at not exceeding four per cent. 
The agreement also provided that the Securities company should 
acquire any further stock and securities that the Interurban com- 
pany might issue in the future. The lease was ratified on March 
20, 1902. | 

AUTOMOBILE NOTES. 


THE AMERICAN AUTOMOBILE ASSOCIATION, 753 Fifth ave- 
nue, New York, announces the following schedule of race meets, 
licensed by the American Automobile Association: September 4 and 
5, Cleveland Automobile Club, Cleveland, Ohio. September 7 and 8, 
Detroit Automobile Racing Association, Detroit, Mich. September 
T to 10, Nashua Fair Association, Nashua, N. H. September 12, 
New York State Fair (auspices of Syracuse Automobile Club), 
Syracuse, N. Y. September 19, Rhode Island Automobile Club, 
Providence, R. I. October 3, Empire City Trotting Club, Yonkers, 
N. Y. October 10, Automobile Club, of Philadelphia, Philadelphia, 
Pa. January 25 to February 6, 1904, Florida East Coast Automobile 
Association, Daytona Beach, Fla. 


AUTOMOBILE RUN TO BOSTON—The governors of the Auto- 
mobile Club of America have authorized the Runs and Tours Com- 
mittee to organize a tour to Boston and return, September 25 to 
30, inclusive, for members, their families and guests. The start 
will be made from New York on Friday morning, September 25, 
and the following route has been selected: Friday, September 25, 
New York to Hartford, 121 miles; Saturday, September 26, Hart- 


ELECTRICAL REVIEW ) 


B84 


ford to Boston, via Springfield, 124 miles; Sunday, in Boston; 
Monday, September 28, Boston to Springfield, 97 miles; Tuesday, 
Springfield to Lenox and Pittsfield, luncheon in Pittsfield Tuesday 
afternoon; Wednesday, September 30, the morning will be spent 
in optional runs in the vicinity of Pittsfield. The rendezvous Tues- 
day evening will be at Poughkeepsie, at which time the run from 
Pittsfield to Poughkeepsie, a distance of sixty-nine miles, will have 
been made. Thursday, October 1, the run will be from Poughkeepsie 
to New York. seventy-five miles, making a total of 535 miles. Each 
day’s run will be “go as you please” and members will rendezvous 
at the night stops in Hartford, Boston, Springfield, Pittsfield and 
Poughkeepsie, where ample hotel accommodations and garage fa- 
cilities are afforded. A full description of the route, which is largely 
over good roads, will be issued, as well as a list of available hotels 
where luncheon may be had, and a list of stations along the route 
where supplies may be obtained and repairs made, if needed, during 
each day’s run. Mr. Emerson Brooks is chairman of the Committee 
on Runs and Tours, and the headquarters of the Automobile Club 
of America is at 753 Fifth avenue, New York city. 


ELECTRIC LIGHTING. 

CLINTON, LA.—The Clinton Light Company’s plant has been 
completed and put in operation. 

ELMHURST, N. Y.—The Glen Cove Light and Power Company 
has been organized with a capital of $15,000. 

SCHENECTADY, N. Y.—The Schenectady Railway Company 
has signed a contract to light the village of Rexfords Flats. 

CROOKSTON, MINN.—An electric light franchise has been 
granted by the village of Bagley to M. J. Kolb and John Bohmer. 

CULPEPER, VA.—The Messrs. Reckford, of Bel Air, Md., have 
secured the corporation franchise for the purpose of putting in an 
electric light plant. 

JERMYN, PA.—The ordinance granting a franchise to the 
Household Electric Light, Heat and Power Company has been 
passed by the council. 

MANSFIELD, MASS.—Work is being hastened on the muni- 
cipal plant for this city, and it is expected that it will be in 
operation in about four months. 

TRENTON, TENN.—At the election held to determine whether 
bonds should be issued to buy the electric plant now operated by 
Treeman & Wood, and put in an up-to-date plant, the issuance of 
bonds was defeated. 

MINNEAPOLIS, MINN.—Work has been commenced on the re- 
building of the plant of the Winona Railway and Light Company 
at an outlay of $100.000. The new enclosed arcs for lighting the 
city are to be ready by October 1. 

GRANVILLE, N. Y.—The directors of the Granville Electric 
Light and Gas Company have elected the following officers: Presi- 
dent, Krank D. Pember, Granville; vice-president, B. G. Higley, 
Sandy Hill: secretary and treasurer, E. R. Norton, Granville. The 
additional directors are James E. Norton, Joseph B. McCormick, 
Granville; N. T. Drake, W. J. Gallagher, Sandy Hill. 


BROCKPORT, N. Y.—The Albion Electric Light and Power 
Company, which bought out the local plant several weeks ago, 
has begun the construction of a transmission line from Albion 
to this village, taking in not only the villages between the two 
points, but also several stone quarries which will now use electric 
power for operating their machinery in place of steam, as 
formerly. 

DOYLESTOWN, PA.—The Sellersville Electric Light and Power 
Company, which has a contract with the city of Sellersville for 
street lighting, has completed its plant. In addition to this con- 
tract, the company has made arrangements to do a large private 
business. D. A. Walmbold is president of the company, and M. A. 
Clymer, secretary and treasurer. The stock is owned exclusively 
by Sellersville interests. 

LOUISIANA, MO.—At the adjourned meeting of the city council 
an ordinance was passed granting a twenty-year franchise to the 
Louisiana Gas and Electric Light Company, of this city. By the 
terms of the new franchise all former franchises are repealed. 
The price of street lamps of 2,000 candle-power remains unchanged, 
at $80 per year, additional lights to be furnished at $60 per year. 
The old franchise had six years to run, but the plant recently 
changed hands and the new owners applied for another franchise. 
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PERSONAL MENTION. 


PROFESSOR L. D. CRAIN has been appointed head of the new 
department of electrical engineering at the Agricultural College at 
Fort Collins, Col. 


E. J. WALSH, secretary and treasurer of the Acme Electric 
Company, Chicago, has recently returned to the home office after 
an extended business trip in the West. 


PROFESSOR J. H. GILL, of the Montana State University, has 
been appointed to the chair of mechanical and electrical engineer- 
ing in the James Millikin University at Decatur, Ill. 


H. E. RICHARDS, advertising manager of the F. Bissel Com- 
pany, Toledo, Ohio, has been visiting the East accompanied by Mrs. 
Richards. Mr. Richards is now at headquarters in Toledo. 


M. I. BERGER, president of the Vought-Berger Company, La 
Crosse, Wis., has completed an extensive trip through the North- 
west, where he found independent telephone interests very active. 


PROFESSOR VICTOR C. ALDERSON, formerly dean of the 
Armour Institute of Technology, Chicago, Ill, has assumed the 
duties of the presidency of the Colorado School of Mines, at Golden, 
Col. 


MR. GEORGE W. SCOTT, Chicago, Ill., has been commissioned 
by the executive board of the Indiana State University, Blooming- 
ton, Ind., to design a complete heating, lighting and power plant 
for the university. 


MR. GEORGE JACOB DAVIS, JR., formerly instructor in civil 
engineering at the University of Wisconsin, has accepted a posi- 
tion with Norman B. Levermore, civil and hydraulic engineer, at 
San Francisco, Cal. 


MR. HENRY J. HALLBERG, for several years connected with 
the General Incandescent Are Light Company, has tendered his 
resignation to accept the superintendency of the electric light de- 
partment of the Cincinnati (Ohio) Gas and Electric Company. 


MR. I. L. STOREY, the designer of the Storey motor, has joined 
the staff of the Magneto Electric Company, Amsterdam, N. Y., and 
has under construction plans for a new iine of motors ranging from 
one to ten horse-power, which that company will put on the mar- 
ket. 


MR. S. H. BAYLEY, of McKeesport, Pa., general superintendent 
of the Federal Telephone Company, has tendered his resignation to 
the company to take effect Octoper 15, 1903. Mr. Bayley will 
remain in McKeesport and expects to open up a general electrical 
business. 


M. ROZAL, of Paris, nas invented a system of electrical per- 
forating characters on a moving band connected with a typesetting 
machine. The new system dispenses with transcription for press 
purposes and has already engaged the attention of the French 
Academy of Science. 


THE HON. MARSDEN J. PERRY, the well-known electric light 
und traction magnate, Providence, R. I., was a New York visitor 
ast week. While Mr. Perry has many other large interests, he has 
never forsaken his first love and remains a forceful factor in the 
lectrical development of his city and state. 


MR. J. S. STONE, a lecturer in the Massachusetts Institute of 
Technology, who hag made important researches in the matter of 
vireless telegraphing, has, it is asserted, succeeded in sending mes- 
sages from Cambridge to Lynn, a distance of about twelve miles, 
n the immeaiate vicinity of electric railways. 


MR. L. W. KITTMAN, the energetic representative of the Mar- 
shall-Sanders Company, Boston, will hereafter make his head- 
juarters in Chicago, and devote his entire time to the interests of 
he electrical trade west of Pittsburg. This move is necessitated 
yy the great development of the company’s western interests. 


MR. WILLIAM CARPENTER WOODWARD, Providence, R. I., 
spent several days in New York last week. He reports continuous 
levelopment of the electric lighting interests of his city. The 
Narragansett Electric Lighting Company, of which Mr. Woodward 
s electrical engineer, is a progressive and ably managed company. 


MR. HENRY C. MEYER, JR., the well-known consulting engi- 
neer, of New York, has been commissioned to design and super- 
ntend the construction of a central heating and lighting station 
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to be erected at West Point, N. Y. The new station will constitute 
a part of the improvements to be made at the United States Military 
Academy. 


MR. C. P. SKINNER, vice-president of the Electric Contract 
Company, New York city, has returned from an extended trip 
abroad, where he spent considerable time. Mr. Skinner closed 
several large sales for his company to foreign government pur. 
chases. He states that American dry batteries are being well 
received abroad, and are even taking precedence over German 
manufactur:s in Germany. 


MR. HENRY MARQUETTE LANE, formerly principal of the 
school of mechanical engineering of the International Corre- 
spondence School, Scranton, Pa., has become a member of the staff 
of the Railroad Herald of Atlanta, Ga. Mr. Lane is a graduate of 
Purdue University, and has had considerable experience as a con- 
sulting and constructing engineer, and as an instructor. Mr. Lane 
has now become mechanical editor of the Railroad Herald. 


DR. EMILE BERLINER, of Washington, D. C., inventor of the 
Berliner telephone transmitter and several scientific instruments, 
has devised an aeroplane which has successfully maintained itself 
in flight. The Berliner aeroplane is made of aluminum and tinplate, 
with rods of oak and metal tubing. The whole machine is ten feet 
wide by ten feet long. Wheels are employed to facilitate the start, 
which is made from the ground and without any propelling force 
or trackway. 


GENERAL A. W. GREELY has returned from Berlin, bringing 
the report of the American delegates to the International Wireless 
Congress. The General proceeded to Washington to present the 
report to the State Department. It is understood that the proceed- 
ings of the congress will be published simultaneously on both sides 
of the Atlantic at an early day, the foreign governments having 
agreed to defer publication until the American delegates could hand 
in their report. 


DR. GEORGE F. SEVER, adjunct professor of electrical engi- 
neering at Columbia University, New York city, in his official ca- 
pacity of chief electrical engineer of the Department of Water 
Supply, Gas and Electricity, of the Borough of Manhattan, is super- 
intending the investigation now being made in Manhattan to de 
termine to what extent electrolysis is going on in the underground 
pipe line of the city. Dr. Sever is assisted by the engineers of the 
department and the railroad companies. 


MR. THOMAS A. EDISON, according to recent statements in 
the daily press, has evolved a theory for the cure of cancer and 
other malignant humors. He believes that in the case of such dis- 
eases there is a constant deterioration of blood cells due to the de- 
bilitation produced around the seat of injury. If an injection of 
blood from a healthy person, untainted with cancer, were intro- 
duced near the diseased portion, the growth would be attacked by 


' germs possessing the strength to conquer the malady. 


MR. GEORGE WESTINGHOUSE ON ELECTRIC RAILWAY 
ACCIDENTS—In a recent article in the New York Times, Mr. 
George Westinghouse urges the use of incombustible material in 
train construction and station work for underground and elevated 
electric railway work. He writes: 


The following requirements, among others, can easily be com- 
plied with, and are respectfully suggested for consideration and 
discussion, 

1. Trains to be constructed of iron or steel, with the interior 
finish of incombustible materials. 

2. The division of the third rail for the supply of electric cur- 
rent into suitable sections, each section being supplied with current 
only when required to propel a train. 

3. The limitation, by suitable devices, of the amount of current 
supplied to each section so that in the event of a short-circuit on 
the train the current will be automatically and instantaneously 
cut off at a point some distance from such section of the third rail. 

4. Provision for the cutting off of the current from each sup- 
ply section of the third rail at the will of the motorman. 

5. No other live conductors than the third rail to be in close 
proximity to the line. 

6. No wires carrying high voltages except upon motor cars, and 
motor cars only at the ends of a train. 

The state of the electric art has so advanced that compliance 
with the foregoing requirements is simply a matter of additional 
expense, incomparable, however, to the financial losses which the 
companies will suffer if they do not make the electric operation of 
their railways absolutely safe. 
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ELECTRICAL SECURITIES. 
Speculation was dull last week and operations were governed 


mainly by the opinions of a few small traders who made slight 
raids on well-established securities. 
however, and in the main the tone was one of steadiness. 
not expected that speculation will recover very much for some little 
time, as this season is one of general dulness. 
at the present time is also one of various moods and the crop cer- 
tainly will have a moving influence upon conditions for a month at 


Good firmness was displayed, 
It is 


The weather equation 


‘least. 


There is some little talk abroad as to the certainty that when 


the books are balanced for the year there will be measured up a 
much decreased consumption. 


This, some people say, will have a 
reflex action, which will tighten things materially, and it is broadly 
hinted that there may be expected a full year of market dulness. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 5. 


New York: Closing. 
Brooklyn Rapid "Traneits céeiccdcetaudeiass 451% 
Consalidated GBS) 6 isbli-s.o sss seveastetsoakes 1744 
General HIGCUEIG: 2.05604 5.465 aa shoe 163 
Kings: County JOIGirics<:. ci4 ds ksesiweseess 150 
MANNAUEAD ICVAUGR 556 o5o bbe Oecd oe ee 135% 
Metropolitan Street Railway............. 112% 
New York & New Jersey Telephone........ 148 


Westinghouse Manufacturing Company... 175 
The directors of the Commercial Cable Company have declared 
the regular quarterly dividend of 2 per cent, payable October 1. 
Books close September 19 and reopen October 2. 


Boston : Closing. 
American Telephone and Telegraph....... 133% 
Edison Electric Illuminating............. 230 
Massachusetts Wlectric. siirroissa 80 
New England Telephone. . ... .0¢:..0sccceews 126 


Western Telephone and Telegraph preferred 81 
Application has been made to the New York Stock Exchange 
to list $21,950,200 additional capital stock of the American Tele 
phone and Telegraph Company. 


Philadelphia PY Closing. 
Electric Company of America............ 8, 
Electric Storage Battery common......... 5614 
Electric Storage Battery preferred........ 561% 


Philadelphia Wiectie cssiccc dsb dasone ches 61% 
AION TT ERCUOR frosts. ans baa eke Oe a 


The gross earnings of the Philadelphia Rapid Transit Company 
for the month of August increased at the rate of about $2,300 a 
day over the corresponding days in August, 1902. 


Chicago : Closing. 
CONRO TORONA aux jecsdacaeveseaeeas 120 
Uhicago Maison. Light 6 i:c60k ese Kae eea 145 
Metropolitan Elevated preferred.......... 58 
National Carbon common................. 20 
National Carbon preferred................ 88 
Union “Traction: common oisk sion cankns 4%, 
Union Traction, praferred cess cccideteceies 34 


Chicago Telephone directors have declared the regular quarterly 
dividend of 2% per cent, payable September 30. Books close Sep- 
tember 15 and reopen October 1. 

Metropolitan Elevated’s daily passenger average during August 
was 102,971, an increase of 2,872. 

Soufh Side Elevated for August showed a daily average of 72,- 


646 passengers carried, an increase of 4,312. 
Lake Street Elevated’s daily average of passengers carried for 
August was 41,644, an increase of 1,129. 


ELECTRIC RAILWAYS. 


TABOR, IOWA—The Tabor & Northern Railroad that runs from 
this place to Malvern, nine miles, will be turned into an electric 
road in the near future. 

LANCASTER, PA.—An independent company has been formed 
to build a trolley line from Bowmansville to connect with the 
Lancaster and Ephrata line. 

ATLANTIC CITY, N. J.—The Atlantic City & Suburban Trac- 
tion Company filed a certificate at Trenton increasing its capital 
from $500,000 to $750,000. This company is building a trolley line 
running from Pleasantville to Atlantic City. 

DECATUR, ILL.—The Decatur, Tuscola & Champaign Railroad 


Company has been 


incorporated by the Secretary of State. 


Decatur is the headquarters and the capital is $50,000. The in- 
corporators are: J. H. Culver, Charles S. Hankins, William H. 
Black, J. M. Clokey, D. L. Campbell, J. L. Ray, Ashton Campbell, 
Charles Eckhart and A. W. Wallace. 

GREENSBURG, PA.—The Pittsburg, McKeesport & Greensburg 
Railway Company has purchased the right of way for a direct line 
along the Pennsylvania Railroad between Manor and Irwin. Work 
is to begin soon. When completed the line will pass through Manor 
and Shafton and cut off two miles. After the road’s completion to 
Irwin the line will be extended to Trafford City. 


COLUMBUS, OHIO—The Covington, Bradford & Versailles Trac- 
tion Company, which is to build an extension of the Dayton, Cov- 
ington & Piqua line from Covington to Versailles, through Brad- 
ford, has been incorporated by E. C. Spring, Dennis Dwyer and Al- 
bert Emmanuel, of Dayton, and B. M. Hopkins and T. Russell 
Robinson, of New York, with a capital of $15,000. 


PHILADELPHIA, PA.—The route of the proposed trolley line 
from Reading to Birdsboro has been definitely determined upon, 
and everything pertaining to the building of the road has been 
arranged for except procuring the right of way. The completion of 
this line and the building of a projected line from Birdsboro to 
Pottstown will place Reading in trolley communication with Phila- 
delphia in the near future. 


CONNELLSVILLE, PA.—The Pottstown & Suburban Street 
Railway Company has filed the extension papers in Berks County 
Court for a line from Pottstown to Boyertown, a total length of 
twelve miles. The new line when completed will furnish the con- 
necting link between Reading and Philadelphia by trolley, and 
will leave only seven miles between Myerstown and Womelsdorf 
of having Lebanon connected by trolley with Philadelphia. 


NEW LONDON, CT.—The incorporators of the Groton & 
Stonington Street Railway Company have voted to accept the 
charter recently granted by the General Assembly. The capital 
stock of the company is fixed at $600,000, and the proposed road will 
run from New London through Groton, Mystic and Stonington to 
the Rhode Island boundary at Westerly. The incorporators will 
shortly perfect organization. Surveys of the road have been 
made and after organization has been completed arrangements will 
be made for building the line. 


MADISON, WIS.—The second electric railroad from Madison 
to the territory south of here has been incorporated. The com- 
pany is named the Interstate Electric Railway and is formed for 
the purpose of building, operating and maintaining a system of 
interurban electric railway from Madison, running thence south- 
easterly through Verona, through Albany and Brodhead, all in 
the state of Wisconsin, thence southerly to a point on the Wis- 
consin-Illinois state line in the southeastern part of Green County. 
The entire length of the proposed line within Wisconsin is forty- 


nine miles. 


OBITUARY NOTICE. 


MR. HENRY C. RANEY, ex-president 
of the Interstate Independent Telephone 
Association, died at his home in Fair- 
field, Iowa, on August 21, the funeral 
being held on August 23 at Fairfield. 
Mr. Raney was born in Jefferson Coun- 
ty, Iowa, in December, 1856, and had 
always lived in Fairfield or its immedi- 
ate vicinity. He was educated in the 
common schools and at Parsons College, 
Fairfield. In 1884 Mr. Raney was ad- 
mitted to the bar, practising until the 
time of his death, and was a member 
of the firm of Raney & Simmons. Mr. 
Raney became deeply interested in tele- 
phone matters, especially those which 
related to independent systems. About eight years ago he organ- 
ized the Jefferson County Telephone Company, of which he was 
made president. When the Interstate Independent Telephone Asso- 
ciation was formed in Chicago in the spring of 1902, Mr. Raney 
was elected its first president. He had also served as president of 
the Iowa Telephone Association, and at the time of his death was a 
member of the executive committee of that bcdy. 


HENRY CLAY RANEY. 
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INDUSTRIAL ITEMS. | 


THE ELKIN MACHINE COMPANY, Elkin, N. C., advises that 
its factory capacity is now sufficient for the production of 6,000 
oak insulated pins and brackets daily. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in its September card calendar presents a photo- 
graph in colors of Heinrich Hertz. This is card No. 21 of its series 
of great men of science and engineering. 


STANDARD TELEPHONE AND ELECTRIC COMPANY, 
Madison, Wis., reports that owing to the increased business of the 
company, its factory space has recently been greatly enlarged and 
several thousand dollars worth of new and improved machinery 
have been installed. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., well- 
known agent for the Gutmann wattmeters, will mail its catalogue 
of these meters on request. This wattmeter catalogue contains 
valuable information of a general character, and is well worthy of 
perusal by any one operating meters. 


THE WYCKOFF PIPE AND CREOSOTING COMPANY, Stam- 
ford, Ct., with works at Portsmouth, Pa., has just sold to West- 
inghouse, Church, Kerr & Company a lot of its creosoted wooden 
conduits for the third-rail system that Westinghouse, Church, 
Kerr & Company is building in Pennsylvania. 

THOMAS E. CLARK WIRELESS TELEPHONE AND TELE- 
GRAPH COMPANY, Detroit, Mich., announces that it is erecting 
stations at Pontiac, Mich., on the State Fair Grounds for the 
purpose of carrying on commercial telegraphing. A new bulletin 
with a full description of instruments and valuable information on 
“Space Telegraphing,” by Thomas E. Clark, will be sent on request. 


SARGENT, CONANT AND COMPANY, INC., Boston, Mass., have 
prepared a booklet entitled “Industrial Electricity.” This booklet 
is published in recognition of numerous requests for information 
regarding the work this company has been and is doing, particu- 
larly with reference to manufacturing industries. The booklet de- 
scribes and illustrates a number of typical Installations, and may be 
had on request. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has issued three splendid bulletins, Nos. 
1044, 1048 and 1068, respectively. These describe and illustrate 
direct-connected railway generators, the Westinghouse No. 68 motor, 
tue Westinghouse No. 68C motor, and type S motors for direct 
current. These will be sent to any one who has been missed upon 
request to the company. 


MARSHALL-SANDERS COMPANY, Boston, Mass., advises that 
the new model push-button switch, which was exhibited at the Con- 
tractors’ convention in Detroit some weeks ago, has already found 
a large market, and that orders for it are being received from all 
parts of the country. These switches require only one style of 
face-plates, the National Electrical Contractors’ Association stand- 
ard size, two and one-half by four and one-quarter. © 


THE PLUNGER ELEVATOR COMPA Y, on September 1, moved 
its New York office from 156 Fifth avenue to room 509 Whitehall 
Building, 17 Battery Place. This move was occasioned by the de- 
mand for increased office space and the desirability of a downtown 
office location. The company has just closed a contract, through 
its New York sales agent, W. L. Lawton, for ten elevators for the 
new factory of Eaton, Cole & Burnham, of Bridgeport, Ct. 


C. W. HUNT COMPANY, West New Brighton, N. Y., has recently 
installed at the Lincoln power station of the Boston Elevated Rail- 
road Company coal-handling machinery which it is asserted has 
lowered the world’s record for rapid unloading. Coal was raised 
ninety feet above tide water and delivered to the storage pockets 
at the rate of 320 tons per hour. Installations follow in general 
design the “Standard” Hunt steeple tower rig, the moving gears 
and coal cracker being electrically driven and the hoisting engine 
direct-connected. The overhang of the folding boom is forty feet 
and the capacity of the shovel is two tons. 


GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has in- 
creased its series of “bulletins” by six pamphlets, Nos. 4,327 to 4,333, 
which treat of the following subjects, respectively: Small direct- 
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current motors for stationary service, twelve pages; direct-current 
generators for railway service, sixteen pages; motor-starting 
rheostats, twelve pages; circuit-breakers for 125 and _ 250. 
volt circuits, two pages; a device for measuring the torque 
of wattmeters, two pages; enclosed arc lamps and auxiliary devices, 
forty pages. Accompanying these are some smaller pamphlets, 
two of which are catalogues of parts, Nos. 7,579 and 7,580, referring 
to recording wattmeters and direct-current enclosed arc lamps. The 
small pamphlet is a price-list of switches. 


THE STERLING ELECTRICAL MANUFACTURING COM- 
PANY, Warren, Ohio. William Coale, vice-president of this com- 
pany, was in New York and the East during the early part of the 
month, and in an interview expressed enthusiasm for the demand 
for the output for the manufacturing of products and equipments to 
be used in electric lighting and kindred construction work. Mr. 
Coale said “Our factory at Warren is now pumping 10,000 incan- 
descent lamps a day, and we have contracts on hand that will take 
the output of the factory for the next six months at this same rate 
of production.” Mr. Coale added, ‘‘This production consists of 
about one-half of the type of lamps known as the ‘Sterling Special,’ 
the demand for which has developed during the last two years, as 
this type of lamp had never been manufactured prior to that date.” 


THE WESTERN ELECTRICAL SUPPLY COMPANY, St. Louis, 
Mo., announced that owing to the constant growth of its business 
during the past ten years, it has been found advisable to increase 
the cash capital and to divide the business into two parts. That 
portion of the business relating to electrical supplies has been sold 
to the Wesco Supply Company, a new company just organized with 
ample capital to continue that business under the personal manage 
ment of Mr. R. B. Scudder. The other part of the business, that of 
railway supplies and building of electric lighting plants and elec- 
tric railroads, will be retained by the Western Electrical Supply 
Company. The company now has on hand contracts calling for 
orders to the extent of nearly $1,000,000. It is expected shortly 
to increase the capital of $300,000. The company will continue 
to be personally managed by Mr. H. K. Gilman, with offices at the 
Chemical Building, St. Louis, Mo. Mr. Gilman, of the Western 
Electrical Supply Company, will retain an interest in the Wesco 
Supply Company and serve as one of its directors. 

THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
has made two recent and important contracts, one for the Inter- 
borough Rapid Transit Company (Subway), of New York, and one 
for the North Shore Railway of California. The Westinghouse 
electro-pneumatic system is to be installed on the first named, but 
a new feature is to be introduced, that of using alternating current. 
It is obvious that the use of track circuits on third-rail roads, where 
the rails are used for the return circuit, and at the same time 
for the signaling circuit, introduces what may be serious com- 
plications. In order to avoid these difficulties, the signals will 
be controlled by alternating current, through relays that are sensi- 
tive to alternating current only, and which will not be affected 
by the direct current used for train service in the supway. On the 
North Shore Railway, which runs about thirty miles north from 
Sausalito, Cal., across the bay from San Francisco, the electric 
semaphore system of automatic block signals is to be used with a 
track circuit. This being a high-tension third-rail electric road, 
alternating current will be used for the signal system. 

SANGAMO ELECTRIC COMPANY and its agent, the Electrical 
Appliance Company, Chicago, announce the placing on the market 
of the Gutmann Duplex wattmeter for alternating currents. This 
meter is identically the same in appearance with one exception as 
the “Standard” 100-volt Gutmann meter and is of the same width 
and dimensions. The only change of external appearance is that 
instead of having a single shunt wire connection in the connection 
box underneath the meter, it has two shunt connections, one marked 
fifty volts and the other 100 volts. One of the advantages of the 
Gutmann Duplex wattmeter is that it can be placed in a circuit 
with an electromotive force of fifty volts, or it can be used with 
equally as accurate results in a circuit with an electromotive force 
of 100 volts without any change whatever in the mechanism of the 


meter and without calibration. The Gutmann “Duplex” wattmeter 
is different from the “Standard” wattmeter in that it has four bind- 
ing-posts for connection instead of two. One pair of binding-posts 
are for use when connected in a fifty-volt circuit and the other 
pair are for use when connected in a 100-volt circuit. The change 
of connections of the binding-post is all that is necessary to be done 
when transferring this meter from a fifty-volt circuit to a 100-volt 
circuit, or vice versa. 
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A suit against a telephone company, because the instrument 
failed to work when used to call the fire department, has been 
brought in New York state. This is believed to be the first suit 
of the kind on record and the decision will be watched with 
much interest. The claim is made that damage was done by 
the fire which, had the telephone been properly connected and 
in working order, would have been prevented. The suit would 
seem to turn on the interpretation of the contract under which 
the instrument was installed. The question is, however, of gen- 
eral interest; because the liability of telephone companies for 
defects in wires or instruments—causing “misconnections,” in 
the language of the complaint—is a new one in the courts. 


MEETING OF THE ELECTROCHEMICAL SOCIETY. 

The fourth general meeting of the American Electro- 
chemical Society is being held at Niagara Falls this week. 
This society is forging ahead rapidly and the meeting promises 
to be as successful as those already held. A good programme 


was prepared and at this writing a good attendance is indicated. 


FIREPROOF CARS. 

Why has there not been an effective effort to introduce all- 
metal passenger cars for railway purposes? The all-steel 
freight car has met with deserved success and the railroads can 
not secure them fast enough, yet the step from the construction 
of an all-steel freight car to the construction of an all-steel 
passenger car is not an insurmountable one, and we have been 
informed that one of the western steam roads has a steel car in 
service. The advantages of steel for this purpose are evident— 
it is light, strong and, above all, incombustible. Let us hope 
that the day when all passenger cars will be built without the 


use of wood may not be long delayed. 


ELECTRICAL INSTRUMENTS. 

It is not difficult to find many good reasons for the rapid 
development and application of electricity in its various forms 
to its manifold uses. One reason is undoubtedly the ease with 
which electrical energy may be accurately measured. 

Electrical energy, from its very nature, can not be measured 
as water or gas, but must be estimated by certain effects which 
it produces, and this measurement can be made without inter- 
fering to any practical degree with the normal flow of the cur- 
rent. Thus, the engineer of a generating station is able at any 
instant to see not only what has been the total production of 
electrical energy for the day, but at what rate and in what form 
it is at that moment being produced by the station as a whole 
by the several generating units, and at what rate it is being 
delivered to each of the sections supplied. 

The importance and convenience of this is very great, and 
therefore the manufacture of electrical instruments of all kinds 
has become a most important industry. These instruments may 
depend for their action upon one of several effects produced 
by the passage of the current. They may be of all grades, from 
the cheapest indicator which gives only a rough idea of what 
is going on to the type of instrument used in acientific research, 


which may have an accuracy and sensibility far exceeding that 
of any other type of physical measuring instrument. The 
manufacture of these instruments has called for the design of 
entirely new machinery and a special training of a high order. 
It is a fact—although it is not generally known—that the work 
done on certain classes of electrical instruments is as delicate 
and accurate as that done in the best watch manufactories of 


the world. 
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ELECTRICITY USED TO OPERATE PUMPING STATIONS FOR 
DRAINAGE AND SEWERAGE PURPOSES IN THE 
: SOUTHERN STATES. 


In 1897 the New Orleans Drainage Commission called for 
bids on a large portion of the drainage system to be constructed 
in that city. Bidders were requested to submit figures on either 
a number of separately operated steam pumping stations or the 
same number of electrically operated pumping stations, and a 
power-house to furnish the necessary current. The two methods 
of operation were thus placed in competition. After canvass 
of the bids the commission let the contract for an electrically 
operated system, using current at 3,150 volts on the line and 
synchronous electric motors taking current direct from the line 
Subsequent to 1897 additional 
contracts were let for the installation of additional pumping 


to operate the various pumps. 


machinery, additional power generating machinery and two ad- 
ditional pumping stations which have recently been completed. 
Both of these last stations are now under test. There are now 
five electrically operated pumping stations with a partial equip- 
ment, and there will ultimately be two more pumping stations. 
Unfortunately this particular system is not now being increased 
to the capacity originally contemplated. 


Superiority of the Electrically Driven Equipment. 


The electrical features of this system have proven entirely 
successful. The only difliculty that has arisen has been in se- 
curing a reasonably high efliciency of the pumping machinery 
when operated at other heads than those for which the indi- 
vidual pumps are especially designed. The synchronous motors 
are subject to speed control only by controlling the speed of 
the generators, and as all of the various pumping stations are 
designed to operate independently off of any generating unit 
at central station or off of all the generating units in multiple, 
it is not usually practicable to vary the speed. The system is 
also operating at a very great disadvantage owing to the utter 
inadequacy of the present equipment as regards capacity, not 
through any fault of the machinery, but owing to its being only 
a partial equipment. Even taking these things into consider- 
ation, however, the expense of operation and the convenience of 
the electrical system make it unquestionably superior to the sys- 
tem of independent steam-driven stations. 


Electrically Operated Sewage Pumps to Be Used. 


Following in the footsteps of the Drainage Commission, the 
Sewerage and Water Board recently let contracts for a number 
of electrically operated pumping stations, located at various 
points on the main sewer to be built in the city of New Orleans. 
The power is to be gencrated at one of the pumping stations and 
transmitted to the others through a high-tension line enclosed 
in a conduit which is run immediately above the main sewer and 
built as a part of the sewer. The Sewerage and Water Board 
did not award contracts for complete pumping stations, but 


contracted first for the machinery only, requesting contractors 
to submit competitive designs. After the design was selected 
pumping stations were to be designed to accommodate the ma- 
chinery contracted for. In this way the board aims to prevent 
any difficulties arising from forcing the machinery maker to 
build pumping stations which are out of his regular line, or 
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forcing the general contractor to be responsible for machinery 


which he does not design. 


Mach to Recommend the Electrically Operated Pumps. 

There are several pumping systems for drainage and irriga- 
tion purposes operated by electricity which are now being con- 
structed or which are in contemplation in the southern states, 
and the prospect for a considerable increase in the amount of 
this work in the future is good. Electrically driven pumps for 
the substations forms a part of the sewerage plan of the city of 
Havana. This method of pumping sewage and drainage water 
recommends itself most strongly from the points of view of re- 
liability and economy. The electrical matters which require the 
most attention are the proper protection of the line, because the 
machinery must be infallible during severe storms, and proper 
provision for starting the machinery where synchronous motors 
are used. This last provision is of the greatest importance, 
but the subject may be attacked from a mechanical rather than 
an clectrical standpoint by so designing the station that the 
machinery does not have to start under load. Much more atten- 
tion is required in the design of pumps for this kind of service, 
as the efliciency which is theoretically possible at the pump it- 
self under the varying conditions of actual service is very much 


higher than the all-around efliciency that has actually been 
achieved up to the present time. 


TWO MODERN DEVELOPMENTS. 

The exposition given of the steam turbine during the recent 
convention of the American Street Railway Association, 
at Saratoga Springs, N. Y., was good and convincing. Mr. 
Kimmet’s paper, with the attending discussion, supplies what 
Facts 


covering actual commercial performance appeal to the manager 


has been looked for eagerly by central station men. 


of the light and power factory as no amount of theorizing will 
ever do—and facts came forth in good measure covering several 


plants. As regards the Chicago installation by the Common- 
wealth Electric Company, while conclusive results have not ae 
yet been obtained, the preliminary tests are most reassuring 
and full of the promise of complete success. 


A Single-Phase Railway. . 

It is a pleasure to be brought closely in touch with elements, 
which, of a certainty, are contributing an important quota to 
progress in great branches of the electrical industry. The dele 
gates to the convention had this pleasure when enjoying a mde 
on the single-phase repulsion motor, experimental railway car 
equipment, Which runs out over a good stretch of track along the 
canal at Schenectady. Under the conditions imposed the car 
accelerated smoothly, ran evenly and was under perfect control. 
The motors showed no indications of sparking at the commuta- 
tors while running, although the latter were somewhat pitted 
from the effucts of previous service. In the light of what we 
know of the three distinct systema that are now under process of 


rapid development, we can but feel that ultimate success of the 
single-phase railway, especially as applied to interurban and 
trunk line service, is well-nigh assured. What a prospect—to add 
to the present comforts of a trip from New York to Chicago, 
the pleasures of a “trolley ride”! 


ee 
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REASONS AND REMEDIES FOR MUNICIPAL OWNERSHIP. 

Municipal ownership of electric light plants is increasing in 
the United States. Statistics, as far as they are available, in- 
dicate that the great majority of these plants have been acquired 
within the last decade. 


Statistics for a Single State. . 
The complete statistics for a single state, Massachusetts, as 
recorded in the annual reports of its gas and electric light com- 
missioners, show that, compared with a single municipal elec- 
tric light plant on June 30, 1892, there were seventeen such 
plants on the like date of 1902. At the earlier of these two 
dates the investment in the single municipal electric plant was 
$15,000, and on June 30, 1902, the total investment in the 
seventeen municipal plants, three of which included both gas 
and electric equipment, was $1,828,708. In the three combined 
gas and electric plants the investment was $467,711 on the 
date last named. Late in 1902 the city of Holyoke, Mass., ac- 
quired both gas and electric plants at a cost of more than 
$700,000. 
Thirteen Municipal Plants in Large Cities. 

Complete figures showing the rate at which municipal 
electric plants have increased are not at hand, but this can be 
done for comparatively large cities. In the bulletin of the 
United States Department of Labor for September, 1902, it 
was shown that thirteen cities, of more than 30,000 population 
each, had municipal electric light plants at that time. The 
names of these cities, arranged according to the years in which 
their plants were acquired, are as follows: 

Chicago, 1888; Little Rock, 1888; Topeka, 1888 ; St. Joseph, 
1889; Allegheny, 1890; Wheeling, 1892; Tacoma, 1893; Gal- 
veston, 1894; Detroit, 1895; Taunton, 1897; Columbus, 1898; 
Grand Rapids, 1899; Springfield, Ill., 1900. 

Many Towns Have Municipal Plants. 

This list of .cities with over 30,000 population each that 
have municipal electric light plants gives no adequate idea of 
the growth in the number of such plants, because this growth 
has been mainly confined to small cities and towns. Massa- 
chusetts offers an example of this fact, for of the eighteen mu- 
nicipal electric plants in that state, only three, those at Taun- 
ton, Chicopee and Holyoke, are in the cities, the other fifteen 
plants being owned by towns. 

Municipal Plants Constitate Large Part of Total. 

The extent of municipal activity in electric light plants 
throughout the entire United States is brought out for the 
first time by the recent bulletin of the United States Census 
Office on the electric light and power industry. According to 
this bulletin, of the 3,619 central electric light stations in the 
entire country, not counting electric railway stations that do 
some lightmg, 815 were operated as municipal plants on June 
30, 1902. Thé number of municipal plants: was thus 22.5 per 
cent of the total, and the investment in these municipal plants 
was $22,020,473 or 4.3 per cent of the entire investment for all 
the lighting systems. 


Development More Rapid in Small than in Large Towns. 


Comparison of the percentage of municipal plants to the | 
total number of lighting stations with the percentage of the — 


total investment that, is found in these plants, that is com- 
parison of 22.5 with 4.3 furnishes another proof that the de- 
velopment of municipal electric plants has been much more 
rapid in small than among large places. 
The Political Significance. 

The fact last noted is of especial’ interest in an effort to 
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determine the cause of this municipal activity in electric light- 
ing. It has been thought by some that hungry politicians look- 
ing for jobs are the most potent factors in the development, 
but this idea hardly stands the test of the fact just stated. It 
will hardly be contended that politicians are more powerful in 
the local affairs of small than of very large places, or that the 
New England town meeting, where the majority of all the 
town’s voters rule, presents a particularly good field for job- 
bery. 


Municipal Plants Due to Popular Demand. 

Probably it is far nearer the truth to say that people in gen- 
cral have got an exaggerated idea of the profits to be made in 
electric lighting, and that towns, being more influenced than 
large cities by popular ideas, have, therefore, more frequently 
invested in municipal lighting plants. To many persons, at 
least, it will appear on a little reflection that the movement 
toward municipal electric plants is based mainly on the desire 
to make or save money for the town or for consumers. 


Remedy Is Education. 

If this is true the evident remedy is education. Make the 
accounts of electric light companies so plain and so public that 
all who care to read may know how much and how little there 
is in the business. Such a course involves no danger to the 
interests of the great majority of electric light companies, for 
these companies are seldom making more, and frequently 
making less, than that fair return on the value of property 
which the Constitution of the United States guarantees to 
those engaged in public service, in spite of any attempted regu- 
lation of rates. 

If the secrecy of accounts of electric light systems continues 
and over issues of securities based on them is not checked, it 
is hard to see how the popular error as to large profits in this 
line of business is to be mended. 


An Ineffective Law. 

Some have thought that laws which force cities and towns 
to buy out existing electric light plants before engaging in like 
enterprises would check municipal activity along this line, but 
this has not proved to be the result in Massachusetts. Every 
municipal plant save one in that state has been acquired under 
a law that requires a city or town to purchase existing electric 
plants within its limits, at the election of their owners, before 
a similar plant is established. 


Victories Not to Be Won by Selling Out. 

Victory for private enterprise can not be won, however, by 
retreat. To sell out the plant of a private company to the city 
or town and then quit the field is to give up the fight. Such 
a course may be the better part of valor where two competing 
private companies are concerned, for in that case ability to 
stand financial loss is the only limit of competition. 

When the competition is between a private company and 
a city or town other considerations come in. Taxpayers will not 
long submit while electrical energy is sold to consumers below 
cost. Moreover, legal means are not wanting to restrain officials 
who waste public money in unfair competition. 

Municipal Plants Not Necessarily a Menace to Private Enterprise. 

“In eight cities and towns òf Massachusetts where there are 
municipal electric plants gas companies do a paying business, 
and in several of these places a part of the electric lighting is 
done by private companies. | 

Municipal lighting plants at Chicago and Detroit have not 
proved to be a serious menace to private electric corporations 
in these cities. 
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Shop Testing of Motors and Generators for 


ratus the natural sequence of opera- 
tion is: design, manufacture, test. 

In general, tests may be divided into 
two classes, namely, those of a full and 
complete nature as applied to new de- 
signs, and those of a less complete and 
more general nature, applied to machines 
which have become standard and are be- 
ing built in large numbers. In the case 
of a new machine, a complete test is 
made, for two purposes. First, to prove 
the design; second, to prove the manu- 
facture or the process of building the 
different parts into the whole. In prov- 
ing the design the actual electrical per- 
formance of the apparatus is determined. 
Proving the manufacture determines the 
quality of workmanship and material and 
the perfection of mechanical details. 

In shop practice certain standard tests 
have been adopted for new types of ma- 
chinery. Such tests may or may not be 
applied in detail to every machine built. 
But entirely new designs call for minute 
and complete tests. The electrical per- 
formance must be proven, as well as the 
workmanship and mechanical construc- 
tion. A new type of motor, for example, 
will require all the standard tests, and 
very often a number of special tests. 
Particular features of electrical per- 
formance are expected, perhaps, in this 
new design. Hence, more than the usual 
number of tests may be necessary to de 
termine these new features. 

New designs become standard designs, 
in that it is not necessary to apply all 
tests when once machines so built have 
heen thoroughly tested and calculated re- 
sults verified. It is to be expected, then, 
that numbers of machines built from 
standard specifications from time to time, 
and alike in all respects, will give the same 
electrical results. This must follow if the 
quality of workmanship and mechanical 
construction, in other words, the process 
of manufacture, is uniform. In such cases 
the nature of the tests is more to deter- 
mine the perfection of mechanical con- 
struction, the quality of material used, 
and the adjustment of the various parts. 
When these things bear their proper re- 
lation, the previously determined elec- 
trical performance follows. 

Whether the series of tests be specific 
and complete or less extensive in their 
nature, there are a great many things to 
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be borne in mind in connection with the 
actual conduct of the test, which, if 
properly cared for, necessarilv aid in ob- 
taining correct and satisfactory results. If 
neglected, not only unsatisfactory results 
are secured, but very often serious acci- 
dents occur, involving delay and extra ex- 
pense. 

In general, then, the satisfactory car- 
rying on of tests of this kind makes it 
imperativa on thd operator that he be 
thoroughly familiar with all the circuits 
and wiring. High-tension wiring espe- 
cially should be thoroughly understood 
and carefully arranged. To facilitate the 
tests, an operating table—a table for car- 
rying all the instruments, switches, and 
ather auxiliary controlling apparatus— 
will be found very convenient and will 
lessen the danger of complications and 
accidents. Instruments should be care- 
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since tests on such a machine include all 
that might be desired in the case of a 
shunt generator. The usual tests made 
are as follows: 

1. Resistance measurements, hot and 
cold. 

2. Iron loss and saturation test. 

. Electromotive force regulation test. 
. Calculation of efficiency. 

. Temperature test. 

. Insulation test. 

1. Resistance Measurements—Cold re- 
sistances are usually taken while prepar- 
ing for the test, and hot resistances at the 
conclusion of a temperature run. The 
fall-of-potential method is the one gen- 
erally employed in making these meas- 
urements. 

Armature resistances can be obtained 
only when the machine is at rest. Make 
connections and arrange instruments as 


So ov e CO 


| 


- m reading 
tmeter 
i amen Ke 


Hic. 1.— WIRING FOR RESISTANCE MEASUREMENT. 


fully calibrated and a record of the cali- 
bration kept at hand for checking and 
correcting results. The instrument obser- 
vations, and in fact all the observations 
made during a test, should be carefully 
preserved by themselves for future use in 
making calculations. Before starting any 
test, it is well to examine the machine 
itedlf. This will bring out mechanical 
errors of adjustment, balance, or omission, 
due to shop carelessness. It should include 
a close inspection of the brushes, oil rings, 
bearings, etc., so that all friction losses 
may be reduced to a minimum by proper 
adjustment of these various parts. 

In the several articles which will fol- 
low, it is proposed to consider the usual 
shop tests as ordinarily applied to new de- 
signs of direct and alternating-current 
motors and generators, beginning with the 
direct-current generator. 

I—THE DIRECT-CURRENT GENERATOR. 

The compound generator is here sug- 
gested for consideration in the main, 


shown in Fig. 1. For smal] multipolar 
machines and railway motors, two copper 
brushes are used for passing the current 
through the armature. Each brush is 
made with its face a little narrower than 
a segment of the commutator and is ar- 
ranged to bear on one bar only, insuring 
a better contact than the ordinary carbon 
brush. For measuring the drop, two 
steel points are used with voltmeter leads 
connecting to a low-reading voltmeter. 

In large machines it is impracticable 
to use the copper brush. The regular car- 
hon is employed and the drop measured 
by applying the steel points right on the 
surface of the commutator bar. 

Take a series of five or six readings, 
varying the current each time by means 
of a suitable resistance rack, or lamp 
bank. In measuring armature resistances, 
the current should be kept as low as possi- 
ble consistent with a satisfactory volt- 
meter deflection so as not to cause undue 
heating when making the measurements. 
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Shift the position of the armature once 
or twice and repeat. The average of the 
resistances figured from these observed 
voltages and currents should be considered 
as the armature resistance (cold) in 
further calculations. 

The field resistance may be obtained 
while the machine is running or while 
standing still. Usually it is taken when 
at rest. For measuring field drops it will 
be necessary to use a higher reading volt- 
meter than in the case of the armature. 
As tbefore, take a series of five or six 
readings, varying the current each time 
and noting the drop. Take the average 
of these results as the field resistance. 

2. Iron Loss and Saturation Test—To 
determine the iron loss and saturation, 
the generator ia belt-connected to a shunt 
motor and driven at its rated speed. Fig. 
2 shows the wiring and connections. The 
observations made on such a test are as 
follows: 

Motor. Generator. 


volte: Amps: Field Amps. |Speed.| Volts ‘Field Amps. 


When ready to begin the test, bring the 
generator up to speed, and keep the speed 


Motror 


Belt- 
Connected 
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volts, amperes and field current of the 
motor should also be noted and recorded 
at the same time as well as the generator 
speed. After each successive observation 
the generator field current is slightly in- 
creased and a series of readings again 
taken. About every fourth or fifth in- 
crease in the field current it is advisable 
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to again bring it to zero. If no abnormal 
conditions, such as undue friction, exist, 
the instruments should read practically 
the same as they did on the start. Any 
such abnormal condition may be detected 
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constant throughout the test. This may 
be done by holding the line voltage on the 
motor constant and varying the motor 
field current as the load varies. 

It is customary in making these shop 
tests to take ascending iron loss and 
saturation curves. That is, begin with 
zero generator field amperes and gradu- 
ally increase step by step until a voltage 
say twenty-five per cent higher than the 
rated voltage is obtained. If there is any 
residual magnetism in the generator field, 
it will be noted that although the field 
current is zero the voltmeter needle will 
be slightly deflected. This reading should 
be recorded since it will constitute the 
first point on the saturation curve. The 


by noting whether the motor amperes are 
the same or nearly so, as in the first set 
of readings. If results do not check, the 
trouble should be remedied and the test 
begun again. If the results do check 
with the first zero field current readings, 
the test may be continued. That is, in- 
crease the generator field current to a 
point slightly above the amount recorded 
just before opening the field circuit, and 
proceed. 

In making an iron loss teat on a direct- 
current machine, the brush friction and 
bearing friction and windage losses should 
also be noted. The watts lost due to 
brush friction may be determined in the 
following manner: After the last read- 
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ing has been taken again reduce the field 
current to zero and make sure that the 
friction has not increased any so that a 
minimum motor armature current may be 
obtained. The energy expended by the 
motor in driving the generator under 
these conditions we may call the “no-load 
watts.” Next raise the generator brushes 
from the commutator. Take another set 
of readings, keeping the speed constant 
at all times. The difference between the 
motor input in each case, that is, motor 
input with brushes down minus motor in- 
put with brushes up, equals brush fric- 
tion loss. 

To measure the bearing friction and 
windage, keep the generator running at 
constant speed with field current zero. 
Read the instruments. Then throw the 
belt off. The difference in the motor in- 
put, brushes up and belt on minus motor 
input, belt off equals bearing friction and 
windage. . 

After obtaining these results it remains 
to plot the curves. It will be seen from 
the above test that the generator iron 
loss is equivalent to the difference in the 
watts required to drive the motor with 
a field charge on the generator and zero 
field charge. The difference may be desig- 
nated as the “watts lost.” 

From the test results we may calculate 
and tabulate somewhat in the following 
manner. The input to the motor (less 
field current), that is, armature volts by 
armature amperes, we will call the 
“motor watts.” 


Iron Loss in 
Motor Watts. | Watts or Watts 
Lost. 


Generator. 


Volts. |Field Current. 


To obtain the watts lost compute the 
difference between the motor watts with 
zero generator field current and the suc- 
cessive motor watts with increasing gen- 
erator field currents. In other words, 
the watts at any reading of the motor 
voltmeter and ammeter minus motor 
watts at no load (when generator field 
current is zero) equals the watts lost, or 
the energy expended by the motor in 
driving the generator. In tests where 
great accuracy is desired, it 1s customary 
to make an allowance for the C?R loss in 
the armature of the driving motor, which 
should not be charged to the generator 
as iron loss. The columns of “generator 
volts” and “field current” are transferred 
directly from the test sheet. With these 
results in hand the curves may be readily 


plotted. 
(To be continued.) 
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Coal Handling 


HE employment of electric service in 
handling and storing coal is well 
illustrated in. the plant which has 

recently been installed at Sparrows Point, 
Md., in connection with the works of the 
Maryland Steel Company. To supply the 
necessary coke for its furnaces, the com- 
pany has recently completed one of the 
most elaborate sets of coke ovens in the 
United States, representing the latest im- 
provements in this apparatus. The coke 
is secured from bituminous coal of the 
ordinary run-of-mines grade, which is 
brought to Sparrows Point by train. It 
is not only resolved into coke but gas, as 
well as several other products, the coking 
plant having a capacity for producing 10,- 
000,000 feet of gas every twenty-four 
hours. 

The ovens are divided into four bat- 
teries, arranged in sets of two each, and 
require at least 1,600 tons of fuel daily, 


AN SEPE ee 
| ira == 
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when all are in operation. To provide 
ample storage, it was decided to have the 
storage plant of 50,000 tons’ capacity, the 
ovens being served by two elevated bins, 
holding 1,000 tons each. The apparatus 
installed for the various processes, forms 
one of the most complete automatic sys- 
tems yet planned in this country, for the 
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Machinery Driven by Electric Motors. 


By D. A. Willey. 


unloading of the cars, storing of the coal, 
assorting and crushing it, as well as ele- 
vating it to the supply bins and serving 
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maximum dimensions. This is operated 
by the suspended system, with which is 
connected a two-ton bucket of the clam- 
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TRANSPORTING THE OVEN ‘‘ LARRIES.” 


it to the ovens, are performed entirely by 
machinery operated by isolated motors, 
which secure current from the electric 
power station maintained by the com- 
pany. 

For the purpose of storage, the Dodge 
circular system has been employed, which 
comprises a swinging span of 280 feet 
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shell type which is used in loading and 
unloading. The system is so arranged 
that it will receive coal simultaneously 
from two cars and distribute it by means 
of the bucket to any part of the storage 
area. It is also reloaded from the stor- 
age plant and delivered directly through 
chutes to the system which conveys it to 
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the crushing bins and ovens. The con- 
veying system, which is the principal fea- 
ture of the entire equipment, is operated 
throughout by isolated electric motors. 
For serving the conveyors, four steel track 
hoppers have been installed, located on 
two tracks which are thirty+seven feet 
apart, the hoppers being equipped with 
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operated differentially to give the proper 
grinding effect. Before entering the 
crushers, however, the coal, which is re- 
ceived from the mines in the various sizes, 
passes over bar screens which separate the 
portion which is smaller than one inch in 
size. Consequently the lumps which are an 
inch and over are treated by the crushers. 
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feed gates which automatically deliver the 
coal in proper quantitics to conveyors of 
the inclined scraper type serving the 
crushers. The crushing rollers are two in 
number, the rollers proper being forty-six 
inches in diameter and thirty-six inches 
in width and. provided with fluted surfaces 
to increase their efficiency. The rollers are 
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CONVEYORS SERVING CRUSHING MACHINERY. 


The finer coal and that which has 


'` passed between the rollers is conveyed by 


scraper convayors to the two elevators, 
each having a capacity of 160 tons per 
hour. Therefore in continuous service the 
elevators will fill the serving bins in less 
than seven hours. The buckets connected 
with the elevators are what are known as 
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the “V” type, each being four feet long, 
twenty-four inches wide, with a depth of 
twelve inches. They are attached to heavy 
steel link roller chains and deliver over- 
head in a belt conveyor which also auto- 
matically distributes the coal in the bins. 
It may be said here that the elevators are 
ninety feet in height. The endless belt is 
of sufficient capacity to transport the 
coal from both elevators when working 
simultaneously and fills the bins by means 
of a self-propelling tripper. Owing to the 
service required the conveyor belt is made 
of wover cotton, which is considered one 
of the most durable materials for this 
purpose. The trough of the belt, however, 
is made extremely shallow with a view of 
having the conveyor as flat as possible 
without sacrificing the capacity. As the 
photographs show the storage bins are at 
such an elevation above the oven plant 
that the fuel can be loaded into the serv- 
ing cars by gravity and the ovens filled in 
æ very short space of time. 

In transferring the coal from the track 
choppers to the elevating apparatus what 
is termed a reciprocating feeder is em- 


ployed. It consists of a flat metal apron 
operating under the discharge opening of 
the hopper and is governed by a crank 
mechanism connected with the conveyor. 
The hopper is so arranged as to relieve the 
feeder of the weight of the material the 
hopper contains. The feeder is practically 
an automatic gate which controls the de- 
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livery of the coal in any size. By this 
method the services of a man to regulate 
the flow of coal from the hopper are not 
required and there is no possibility of 
jamming or overloading the conveyors. 
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ated by a fifty-horse-power, compound- 
wound motor, of the open type Each 
bucket elevator, connecting the crushers 
with the bin-feeding belt, is operated bv 
a forty-horse-power motor of the same 
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The electric service for the storage 
plant proper is arranged as follows: For 
hoisting over the surface of the fuel pile 
an aighty-horse-power motor is employed, 
of the General Electric type, compound- 
wound, and working at 500 revolutions 
per minute. It is specially built for heavy 
service, having the solenoid type of 
switches, controlled by a foot lever. The 
overhead trolley for moving the reloading 
bucket, is operated by one fifty-horse- 
power, series motor of the Westinghouse 
38B tvpe, running at 500 revolutions per 
minute. To swing the bridge used for 
trimming the storage pile, the traverse 
motion is produced by two thirty-horse- 
power motors of the Westinghouse 12A 
type, operated by a series parallel control- 
ler, each protected by an individual cir- 
cuit-breaker. 

For the purpose of convenience, the 
handling plant is arranged in two di- 
visions of equal capacity, so that one sec- 
tion can be operated independently of the 
other, when desired. The only exception 
is the conveyor from the elevator to the 
storage bins. The coal, as it falls from 
the cars, is received on the shakers, which 
pass it into the feeding hoppers. The 
shakers in each section are operated by a 
five-horse-power motor of the closed type. 
The conveyors running between hoppers 
and crushers are cach served by a twenty- 
five-horse-power Westinghouse motor, of 
the open type, while each crusher is oper- 


type, while the endless belt requires but 
one twenty-five-horse-power motor, al- 
though, as already stated, it is of sufficient 
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such a height that their contents can be 
emptied into the coke ovens by gravity. 
They are hauled to and fro by an over- 
head trolley operated by a twenty-five- 
horse-power Westinghouse railroad motor. 

The plant, which was installed by the 
Link Belt Engineering Company, of 
whiladelphia, has been in operation about 
two months, during which time tests 
have been made demonstrating its eco- 
nemical operation. 

During one test when the coal was 
heing handled at the rate of 220 tons an 
hour, both elevators being in service, it 
was found that the two conveyors re- 
quired energy equal to twenty-five horse- 
power; when loading the two reciprocat- 
ing feeders, 10.8 horse-power; the pair 
of crushers required thirty-three maxi- 
mum horse-power; the elevators 34.4 
horse-power, and the conveyor serving the 
storage bins 11.7 horse-power. Assum- 
ing that the expense per horse-power-hour 
is two cente, the actual power cost for 
this service would be but 1.05 cents per 
ton excluding manual labor. This has 
heen found to be 0.8 cent per ton 
handled, making the total cost of oper- 
ating the entire plant less than two cents 
per ton of fuel handled. 


A large steam turbine driving two 
generators has been built by Brown, 
Boveri & Company for the Electric Com- 
pany, of Essen, Germany. The turbine, 
which is of the Parsons type, has a capacity 
of 10,000 horse-power. Direct-connected 
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capacity to handle all of the coal delivered 
to it from each clevating plant, when both 
are running at full speed. 


The cars, or “larries,’ serving the 
ovens, travel upon a track elevated to 


at 5,000 volts pressure. 


to it are a direct-current dynamo of 1,500- 
kilowatt capacity at 600 volts, and a poly- 
phase generator of 5,000-kilowatt output 
The guaran 
efficiency of the set is one kilowatt-hour 
for 15.4 pounds steam. 
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Important Decision on Tesla Split- 
- Phase Patents. 

Judge Archbold, in the United States 
Cireuit Court, Eastern District of Penn- 
sylvania, has just handed down a decision 
in the suit of the Westinghouse Electric 
and Manufacturing Company vs. H. C. 
Roberts and the Sangamo Electric Com- 
pany, which has an important bearing on 
alternating-current meters and fan mo- 
tors. The suit was under the so-called 
Tesla split-phase patents. The defend- 
ants’ device against which suit was 
brought was the Sangamo electric meter. 
The Court, after a careful review of the 
testimony, decided that the complainant 
had proved satisfactorily that Tesla’s date 
of invention preceded that of Ferraris’s 
and others, and that the device in ques- 
tion was an infringement. 

The importance of these patents is 
great, as some of the most successful 
alternating-current meters and motors of 
small size are tributary to them. 

The following is an abstract of Judge 
Archbold’s review of the testimony: 

The patents in suit and those on which 
they are based, or which are kindred to 
them, have been so fully considered in 
previous cases which until recently have 
also been uniformly in their favor, that 
little is left to be brought forward with 
regard to them. | 

The derivitive patents in suit, numbers 
611,559 and 511,560, were first consid- 
ered in the Dayton fan and motor case, 
106 Fed. 724; affirmed in 118 Fed. 562, 
and a decision rendered in substantial 
accord with those which had preceded it. 
One defence there, as here attempted to 
be made, was that it involved no inven- 
tive skill when once the practicable use 
of alternating currents of different phase 
was established, to substitute the de- 
phased split current which was a well 
recognized equivalent; but it was not so 
held, nor can it be here. 

The patents in suit were also before 
Judge Lacombe in the Westinghouse 
Electrice and Manufacturing Company 
vs. the Catskill Illuminating and Power 
Company, 110 Fed. 377. In addition to 
the attack made upon them in other cases, 
it was further urged that, in a paper read 
by Professor Ferraris before the Royal 
Academy of Sciences, of Turin, Italy, 
March 18, 1888, a portion of which was 
published on April 22 following, at 
Milan, in L’Elettricita, not only was 
there a full disclosure of the transmission 
of electric power by means of alternating 
currents of different phase, but also the 
use for the same purpose of a dephased 
split current derived from a single source, 
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the same as in the patents in suit. Upon 
a due consideration of the opposing 
proofs the invention of Tesla was held 
to be carried back of this publication; 
but on appeal, the decision was reversed, 
the evidence brought forward by the com- 
plainants not being considered sufticient 
for that purpose; 121 Fed. 831; a con- 
clusion which was followed by Judge Colt 
in a case by the same plaintiffs against 
the Stanley Instrument Company, in the 
first circuit, not yet in print. This, and 
the matter of infringement, are the over- 
shadowing questions in the present case. 
The Ferraris publication, as we have 
seen, was April 22, 1888, and the patents 
in suits were not applied for until De- 
cember 8 following. To relieve from this 
apparent priority the invention has, there- 
fore, to be carried back of the earlier 
date by competent and convincing evi- 
dence. That Tesla, early in May, 1888, 
had a complete grasp of the split-phase 
idea is established by his application of 
May 15 for patents, Nos. 511,915 and 
555,190, which embody it, the same that 
were before Judge McPherson in the 
Scott & Janney case 97 Fed. 582, already 
alluded to. This is important evidence 
which can not be contradicted and I, there- 
fore, start with it. Not only is the in- 
vention beyond question carried back by 
it to the date named, which is within 
twenty-three days of the Ferraris publi- 
cation, but from the known order of 
events, a patent not being able to be 
worked out in a day, ground is thus per- 
suasively laid for an earlier date if there 
is anv fair evidence to warrant it. In the 
face of it, I hardly see how we can doubt 
the accuracy of Mr. Page's statement 
that Tesla disclosed to him the principles 
of the invention somewhere in the first 
part of April of that year. His testimony 
on this point is specific and convincing. 
In the fall of 1887 and spring of 1888, 
as he says, he was engaged in developing 
in the Patent Office a number of Tesla’s 
inventions, and among them the poly- 
phase motors and transformers which 
were patented May 1, 1888. These were 
prosecuted to an allowance in the early 
part of April, the final fees, as shown by 
the books of the firm of which he was a 
member, having been forwarded to Wash- 
ington on April 6. After having secured 
the allowance of this group and made ar- 
rangements for similar applications in a 
number of foreign countries for patent 
to issue simultaneously therewith, Tesla 
gave him the material for application one 
feature of which was the inducing of one 
current from another in the operation or 
construction of a motor, and in this con- 
nection disclosed to him his plan for 
operating bis polyphase motors by means 
of a single split-phase circuit. Startled 
by this revelation and questioning whether 
the claims which he had drawn in the 
pending cases would protect this new im- 
provement he had a long conference with 
Tesla, getting from him all that he could 
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as to the different ways he proposed to 
operate this two-wire system. It seems 
to me convincingly established that prior 
to April 22 the date of the Ferraris pub- 
lication, Tesla had disclosed to Mr. Page, 
his solicitor, the principle of his split- 
phase adaptation. 

But the testimony of Mr. Page is by no 
means all there is upon this subject. Mr. 
A. S. Brown formerly connected with the 
Western Union Telegraph Company, be- 
came interested in the summer or fall of 
1887 in bringing out the original Tesla 
motor; and he testifies that once when it 
was first brought to his notice it occurred 
to hing as a great objection that it re- 
quired two separate currents; not long 
after which Tesla showed him how it 
could be operated on a single main line 
from the generator. 

So far as I have considered only the 
proofs, about which no question can be 
raised, and basing my decision solely upon 
them, I am satisfied that the patents 
should be sustained. 

The question of infringement still re- 
mains. At the time suit was brought, 
the defendant, Roberts, was engaged at 
Philadelphia in the sale of Gutmann re- 
cording wattmeters, as agent for the San- 
gamo Electric Company, of Springfield, 
Il.. hy whom they were made. 

It is contended that a meter is not a 
motor. and that on this ground of itself 
no infringement can be charged. No 
doubt the strict object of a meter of this 
class is to measure and record the element 
which passes through or actuates it, gas, 
water, the eleetrie current, or whatever 
it may be; but where, as here, it is, in 
mechanical construction, nothing more 
than an adopted motor with meter attach- 
ments, it can not escape infringement on 
that plea. 

The Tesla motor as an invention, was 
first in its own peculiar field, and is en- 
titled in consequence to a liberal appli- 
cation of the doctrine of equivalents, and 
of the substantial equivalency of the de- 
fendants’ device I am fully convinced. 
The significant thing in each is the con- 
joint or resultant action of the two 
opposite sets of poles, the magnetic in- 
fluence, whether of attraction or re- 
pulsion, waxing and waning, and shifting 


progressively about the armature, of the 


existence of which there can be little 
doubt. It is persuasive of the equivalency 
of operation which is so contended for, 
although by no means conclusive of it, in 
a patent applied for by Tesla May 20, 
and granted December 3. 1889, this 
equivalency is assumed without explan- 
ation as being within the terms of the 
invention. Other confirmations of the 
equivalency of the two arrangements 
with that of a Tesla motor, as 
well as with each = other, could be 
drawn from this record, but these must 
suffice. They establish to my satisfaction 
the general infringing character of the 
defendants’ meter as is charged. 

Finding therefore that the patents in 
suit are valid and have been infringed, 
a decree is directed in favor of the com- 
plainants in the usual form, with costs. 
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RECENT STEAM TURBINE DEVELOP- 
MENTS.: | 


BY W. L. R. EMMET. 


In this paper will be described 
the 5,000-kilowatt turbine installed for 
the Commonwealth Electric Company, 
Chicago, Ill. This machine has been con- 
nected to its regular equipment of boilers 
and condensing facilities. It has been 
started without any hitch or delay and 
has been operated repeatedly at full load 
and under a variety of conditions to test 
its performance. It has operated with a 
wonderful steadiness and perfection, has 
governed perfectly from full load to no 
load with only two per cent speed varia- 
tion, and has in every respect shown itself 
to be a thoroughly desirable operating 
machine. A test of steam economy wąs 
also very carefully conducted on this 
machine, very perfect facilities for weigh- 
ing water and maintaining a steady and 
accurately measured load having been 
provided. Unfortunately, the results of 
these tests were found afterward to be 
entirely indefinite, since a large leakage 
of circulating water through a misplaced 
valve into the steam space of condenser 
was discovered, which water had been 
weighed in connection with the condensed 
steam. ‘The machine is connected so that 
the condensed water passes from the hot 
well through a heater and is pumped 
directly back into the boiler. The water 
returned to boilers was, of course, en- 
tirely free from oil and quite clear except 
at light load when the leakage from the 
river appreciably discolored it. The 
plant operated at full load with four 500- 
horse-power boilers fired out of the eight 
which have been provided for each ma- 
chine. 

In order to properly understand the 
significance of the successful starting of 
this machine, it is necessary to review the 
history of its design and to compare it 
with engines of other types. After the 
experiments with Mr. Curtis’s steam tur- 
bine inventions had proceeded for several 
years, certain experimental results were 
obtained which seemed to justify the pro- 
duction of commercial machines and it 
was decided to build a commercial ma- 
chine for use in the Schenectady works, 
A 600-kilowatt machine with horizontal 
shaft was designed, the mechanical ar- 
rangements being in most respects in ac- 
cordance with the plans which Mr. Curtis 
had formed previous to that time for 
building the turbines. This machine was 
built and tested nearly two years ago. 
Annual convention of he Anena Beer helene 
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These tests showed a high steam econ- 
omy and it was very soon after decided 
that the performance of this machine 
justified the building of other commercial 
machines which could safely be . relied 
upon to perform as good or better re- 
sults. The question of mechanical design 
for these larger machines then became a 
matter of first importance. The steam 
economy could safely be expected to con- 
form closely to that of the machine which 
had already been tested but the whole 
question of cost and commercial desir- 
ability depended upon the mechanical 
construction adopted for accomplishing 
the desired results. . | 

It was decided at this time to build a 
steam turbine unit as large as the largest 
engine-driven generating unit in the 
country, and as the result of this decision 
the design of the machine now in 
Chicago was made up after a great 
amount of thought and study. This de- 
sign embodied many very radical features 
as compared with other engines, turbines 
or machines of any character. The shaft 
is vertical; the whole weight of the re- 
volving part is borne by an oil film de- 
livered by a pressure pump to the lower 
bearing; the delivery of steam to turbine 
is controlled through a system of electric- 
ally operated individual valves worked by 
a small controller, something after the 
manner of multiple unit train control 
systems; the centrifugal governor moves 
the controller. The revolving field is 
mounted upon the same shaft with the 
turbine wheels, and the stationary por- 
tion of the generator is supported by the 
stationary portion of the turbine, the 
Whole building up into the general form 
of a vertical cylinder about twenty-five 
feet high and about fourteen feet in di- 
ameter. The total weight of the turbine 
and generator is about 400,000 pounds 
and its capacity is 5,000 kilowatts at full 
load. It is capable of running at about 
seventy-five per cent overload condensing 
and at nearly full load non-condensing. 

The question as to why the vertical shaft 
design was adopted for this unit has often 
been raised and many doubts and criti- 
cisms concerning it have been expressed. 
It is not easy to explain all the reasons 
which lead up to its adoption but it may 
be said that the compactness and simplic- 
ity..of ‘this unit, which are its most 
marked characteristics, are largely due to 
the ‘merits of this design. With the 
vertical shaft arrangement all Jateral 
strain-is removed from the bearings which 
alien the ‘shaft and all deflection of the 
shaft avoided with a minimum number 
and jergth.6f' bearings. This matter of 
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properly supporting shaft and. keeping 
it exactly central and in perfect align- 
ment is an important one where small 
clearances are desirable with a large di- 
ameter in the revolving part. To carry 
such weights as are necessary in the re- 
volving part of this large unit many very 
large bearings would be required if the 
shaft was in a horizontal position. An 
elaborate system of forced lubrication 
with artificial cooling would be necessary 
in connection with these bearings and a 
failure of any of these bearings would oc- 
casion serious danger to the operation of 
the machine. If the machine were built 
in a horizontal position it would be very 
dificult to so support the wheels that 
their clearances would not be affected by 
sagging of shaft or looseness in bearings, 
and also it might be difficult to place 
them with such a relation to each other 
that the clearance would not be affected 
by expansion of the shaft. In the verti- 
cal design the space between wheels is 
reduced to a minimum, the supporting 
structure is perfectly symmetrical and 
can not be in any way distorted or put 
out of line either by mechanical or steam 
pressure strains or by the effects of ex- 
pansion. : 

The oil pressure step bearing at the 
foot of shaft supports the whole revolving 
element in a balanced position by per- 
fectly symmetrical suspension and pre- 
serves the exact relation of level between 
the stationary and revolving parts. As 
long as this step bearing fills its functions 
a multitude of mechanical difficulties and 
uncertainties are overeome. 

Experience with a number of machines 
has fully justified our decisions in this 
connection. The bearings have run per- 
fectly with an inappreciable amount of 
friction and, when properly supplied with 
oil, operate with perfect steadiness and 
regularity. In one respect these bearings 
have agreeably surprised us, that is, they 
have been much less injured by stoppages 
of oil than we expected. In the course 
of our experiments imperfect pumping 
arrangements have been used and re- 
peated failures of the oil flow have been 
experienced, but in no case has any dam- 
age to the machine resulted. Even the 
cast-iron blocks which constitute the 
step bearing, are as a rule not destroyed. 
Our experience has been that they cut 
and heat when the oil supply is removed, 
but in all cases the surfaces have ground 
themselves to an operating condition after 
the oil flow is renewed so that the ma- 
chine could continue in operation. This 
might not always be the case, but it seems 
quite certain that the damage could never 
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be as serious as that which would result 
from a failure of the lubrication system 
where heavy weights are carried on high- 
speed horizontal bearings. 

In our newer machines we are pro- 
viding a heavy stationary collar below 
the lowest wheel which can be used to 
support the wheels in case the step bear- 
ing is removed and which would serve 
as a brake to bring the machine to rest 
in case the step hearing should cut enough 
to allow the wheels to settle to a dan- 
gerous degree. Our experience has been 
that there is very little tendency to settle- 
ment of the shaft in case of such cutting 
and this latter function of the collar will 
presumably seldom be called into re- 
quisition. Oa. a 

The oil for step bearings and also for 
the upper bearings of machines is deliv- 
ered by a small electrically driven pump 
which operates continuously from the ex- 
citer circuit. In most of the large plants 
where we are installing turbines we have 
recommended, in addition to these elec- 
trical pumps, a weighted accumulator 
with steam pump arranged to keep it full 
automatically. This accumulator with 
its steam pump affords an automatic re- 
serve for the lubricating system. Its 
capacity is such that there would be ample 
time to shut down the units even if every- 
thing in the station should be stopped by 
the bursting of a boiler or steam pipe. 

One important matter in connection 
with the introduction of our turbines has 


been the establishment of proper con- 


densing facilities in order that the great 
benefits of high vacuum might be realized 
to the greatest possible extent. In tur- 
bines which we have tested the steam con- 
sumption has been reduced from six to 
Seven per cent for every additional inch 
of vacuum above twenty-five inches. Such 
a reduction is, of course, very important 
and justifies large expenditures upon 
condensing apparatus. The fact that the 
turbine may tbe better than a condensing 
engine with equal vacuum must not be 
considered a reason for assuming that a 
condenser which is good- enough for the 
engine is also good enough for the tur- 
bine. The selection of condensing fa- 
cilities should be governed by the 
economic possibilities. 

We have recently designed for some 
of our large new turbines surface con- 
densers which themselves constitute the 
base and supporting structure of the ma- 
chine. These condensers are of very 
ample cooling surface and are .so ar- 
ranged that the maximum degree of 
vacuum is obtainable with a given amount 
of water. One feature of our turbine 
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which is very advantageous in obtaining 
a high vacuum is that it can be easily so 
arranged that the air leakage is reduced 
to zero. The two points where the shaft 
passes through the casing are fitted with 
packings which are kept sealed by steam. 
Another advantage is that there is no oil 
in the steam and consequently that the 
exterior of condenser tubes is kept per- 
fectly clean. Several turbines with con- 
denser bases are now being built and it is 
probable that there will be a large pro- 
duction of machines of this type. | 

I have mentioned above that no oil 
comes in contact with the steam in these 
turbines and I need hardly call attention 
to the great importance of this fact. The 
condensed water can be delivered directly 
back to the boilers and all possibility of 
trouble in. boilers from oil, dirt or scale 
is eliminated. Even in plants where feed 
water is good and cheap, this constitutes 
a great advantage since a considerable 
amount of heat is saved by using the con- 
denscd steam on account of its higher 
temperature. There is, however, no such 
a thing as perfectly pure and clean 
natural water and there are few boilers 
that in their average working condition 
are perfectly clean. Cleanliness in 
boilers improves circulation and evapora- 
tion, prolongs life and constitutes, there- 
fore, a very distinct and definite ad- 
vantage. 

As the work of developing these de- 
signs has advanced, experience has shown 
the possibility of better and simpler 
methods and. the steady: continuance of 
experiments has extended our knowledge 
of the theoretical possibilities. Conse- 
quently, new designs have been proposed 
and developed and we now have in pro- 
duction a large number of machines 
which we consider greatly superior to 
those which are now being put into serv- 
ice. This process of experimental devel- 
opment will continue and the production 
and test of each new machine will extend 
our knowledge and make possible further 
advances. 


THE GAS ENGINE VERSUS THE STEAM 
TURBINE. 


A SYMPOSIUM OF THE OPINIONS OF SEVERAL 
PROMINENT OPERATING AND CONSULTING 
ENGINEERS. 


JOHN I. BEGGS, MILWAUKEE, WIB. 


The tendency of the time is for con- 
solidation of electric railway and electric 
lighting properties in the various cities. 
It is a natural combination in the interests 
of the public; the public gets the benefit 
of it. There has been formed in the West 
a large manufacturing establishment to 
produce coke for domestic use, furnace 
and foundry use. This company has built 
eighty ovens, at the present time, and has 
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some twenty-eight acres of land, and in 
the manufacture of the’ coke its gas be- 
comes a by-product. It has already taker 
the initial steps in an attempt to acquire 
the franchise in that city for the purpose 
of distributing and marketing its by- 
product—in other words, it will either 
compete with the gas companies, or put 
in large electric generating plants and 
dispose of its electric eurrent at such i 
rate as we could not approach or hope to 
displace with other classes of power. 
Therefore, it becomes important to the 
members of this association that if 
possible they put in generating units so 
as to take at small cost from these coke 
ovens their by-product of gas and there- 
by keep them out of the market 
as a competitor to our business. 


C. O. MAILLOUX, NEW YORK. 


It so happens I have had occasion to 
investigate the question of gas engines, 
as well as the question of turbines, in my 
professional capacity to my clients, and 
I think I can sum up my view of the 
applicability of the gas engine by the 
old, trite saying—“Circumstances alter 
cases.” I find it makes all the difference 
in the world whether you get gas for noth- 
ing or have to produce it. In a case where 
the gas costs nothing, as at Buffalo or in 
places similarly situated, or the gas is 
obtained at a cost which is below twenty 
cents per 1,000 cubic feet, I think gas 
engines will undoubtedly be more eco- 
nomical, or at any rate as economical, as 
steam turbines, especially when coal is 
relatively high. But when the power pro- 
ducer is compelled to produce his own 
gas, the situation is quite different. I had 
occasion to institute an interesting com- 
parison recently, in the case of a plant of 
15,000 kilowatts, where I received esti- 
mates from a concern that offered to do 
the entire work by gas engines—the same 
gas engine as is used in Buffalo—and 
where I also had estimates based upon the 
use of steam turbines. ` It is for that rea- 
son I thought I would speak of this com- 
parison, since it is a case in point.’ I 
found as the first point in the comparison, 
that in the gas engine system the largest 
unit was about 2,000 horse-power. It 
would be necessary to have something like 
ten units, and therefore a larger building 
would be required for the plant, and a 
larger maintenance account, because the 
number of units is greater. The gas en- 
gine is not a simple device, and has a 
certain maintenance account. I found 
also, in order to get the economy promised 
to me by the representative of the system, 
that I would have to go into the chemical 
business—in other words, I was told that 
out of the combustion of the gas or manu- 
facture of the gas I would get certain 
chemical by-products and would have to 
go into the chemical business to sel] them. 
T understood that in an installation of 
3,000 kilowatts there would -be some- 
thing like $50,000 a year or more recov- 
ered in the form of chemical by-products. 
The principal objection was that if re- 
quired an initial outlay of over $1,000,000 
-—tHat was the ċrucial thitig. : If you com 
sider the interest upon the extra initial 
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investment—the depreciation, insurance, 
taxes, and all things which constitute 
fixed charges—you will find you must 
have greater efficiency and economy in 
your coal to come out even. In that par- 
ticular case, I found that instead of com- 
ing out $100,000 ahead as against the 
steam turbines, we would be more nearly 
that much behind each year. It is need- 
less to say I did not advise my clients to 
adopt the gas engine plant in that case. 
On the other hand, I had a case of a 
pumping plant in Mexico, where coal is 
$15 a ton, delivered on the mountain 700 
miles from the nearest coal mine. I 
found in that case a gas engine, operated 
with producer gas, though it might cost 
more than the steam turbine, would pay 
for itself in something like three or four 
years. The pumping duty is constant 
and it lasts twenty-four hours a day. 
There is an ideal load curve, which is 
an exactly suitable condition for the best 
economy to be obtained by the use of the 
gas engine. I had occasion to investigate 
a case in Arizona where the power was to 
be used for lighting and traction, and 
found in that case that the cost was very 
nearly even. The company was one 
which produced gas as well as electricity. 
It makes the gas and could procure it at 
the lowest cost, but after a careful in- 
vestigation it decided to adopt steam tur- 
bines. Further investigation in the case 
shows that in the present state of manu- 
facture the cost per kilowatt of the gas 
engine outfit is at least twice that of the 
steam turbine outfit. I have had a station 
operating under my direction which has 
been installed for a vear, running one 
unit per vear and for the last five or six 
months running two units of 400 kilo- 
watts cach. The results have been ex- 
tremely satisfactory and we have recently 
ordered two units of 3,000 kilowatts each. 
I do not think I am telling any trade 
secrets if I state that the cost per kilowatt 
for the last two unite ordered is under 
$28, for the unit installed. not including 
the piping or condensers. The great 
point in the steam turbine which appeals 
to me, as the result of my experience, is 
that it enables the station equipment to 
he greatly simplified, not only in detail, 
but also those things which eventually 
tell on the maintenance. You have fewer 
parts: there are no adjusting parts and 
various other things of that kind are 
much simpler in the steam turbine. But 
there is one other feature which is, I 
think. of the greatest. utility, and that is 
the ability to apply superheat in the use 
of the steam turbine. T pointed out in 
the discussion last vear that there is no 
limit to the superheat that vou can apply 
in the case of the turbine; there are no 
conditions of lubrication to impose limita- 
tions; no packing, nothing to prevent vou 
from applving all of the superheat possi- 
ble to get. The steam turbine is related 
to the question of the design of the plant 
in another way—heretofore we have been 
accustomed, when we wanted a higher 
efficiency in our steam-producing outfit, 
to consider the introduction of fuel 
economizers. We have also been obliged 
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to resort to extremely high steam pressures. 
We find with the steam turbine, allowing 
yourself ample superheating, with a 
moderate steam pressure, 150 pounds, 
which is high as compared to ten years 
ago, but low as compared with the prac- 
tice of to-day—with a steam pressure of 
150 pounds and superheating up to 600 
degrees, you are enabled to get as good 
economy as you would get with perhaps 
175 or 180 pounds of steam pressure, 
using fuel economizers. The cost of the 
station is less, expense of running much 
less, and all things considered the cost 
of producing power is much reduced. 


J. G. WHITE, NEW YORK. 


I assume that many others are in prac- 
tically the same position as myself in 
reference to this important subject, and 
that is that probably most of the people 
who have given the subject any consider- 
able attention appreciate the necessity of 
high vacuum and high steam: pressure, 
which is obtained by the turbine, and also 
the advantages of reduced space, saving 
in initial investment, saving in oil, and 
other supplies—but what most of us want 
to know is what can be depended upon as 
to reliability? Can we install steam tur- 
bines to-day and be certain that they will 
start off without serious interruption, or 
at least that after a few weeks of opera- 
tion they can then be depended upon to 
take up the regular load and carry it day 
after day? T understand that at Newport 
there are two turbines in operation, the 
original one which gave considerable 
trouble in its experimental stages, which 
is now said to be down to a regular work- 
ing basis and running with considerable 
regularity, and also a second unit which 
T understand is in operation and running 
satisfactorily. 

W. L. R. EMMET, SCHENECTADY, N. Y. 


We have had experience with two tur- 
bins, one of 600 kilowatts in Schenec- 
tady, which is of the older type, and 
a vertical shaft turbine at Newport, 
which is of the newest type. The 
machine at Schenectady involved no 
radically new or peculiar mechanical de- 
vices, and was put in service two years 
ago and has run almost continuously 
without having any interruption of seer- 
vice or trouble of any kind. The machine 
located at Newport has carried its load 
continuously, and it is only through an 
excess of conscientiousness that in the 
paper I tell you anything of the troubles 
we have had, because there have been 
practically none which interrupted the 
service. We have made a record of all 
stoppages, and I think there were three 
stoppages which interrupted the service 
in Newport, between June and Septem- 
ber, and the longest stoppage was less 
than twenty minutes. This, however, 
was inspired by a certain amount of 
trouble going on in the valves which had 
to be corrected from time to time. How- 
ever, the Newport machine as it stands, 
if it had to be kept in its present condi- 
tion without improvement, and simply 
maintained by the renewal of those valve 
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parts as they give out, would be main- 
tained and run at a emall fraction of what 
xt would cost to maintain any reciproca- 
ting engine of equal capacity. On com- 
paring turbines and gas engines, it is 
purely a question of the cost of fuel; that 
is, with the turbine in its present state of 
development. The actual fuel economy of 
the gas engine in its greatest state of per- 
fection is greater than that of any steam 
engine heretofore produced. However, 
the very highest results obtained so far 
with steam turbines, in the matter of 
fuel economy, that is, actual consumption 
of combustibles, are not so far below the 
thermic results obtained from gas engines. 
The very best gas engine that has ever 
been operated on a theoretical basis pro- 
duced a fuel economy something like 
thirty-two per cent, total work units or 
mechanical equivalent from the heat in 
the coal. The best resulte produced with 


-highly superheated steam under favorable 


conditions, I can not say just exactly what 
the thermal economy is, but they operate 
at something like twenty-three or twenty- 
four per cent. The gas engines which 
actually operate on commercial basis do 
not run anywhere near the engines which 
had an efficiency of thirty-two per cent; 
they run nearly twenty-six or twenty- 
seven per cent, and while they compare 
favorably with ordinary engine per- 
formances, thev are not very much in ad- 
vance of the best steam turbine per- 
formances, Furthermore, the cost of the 
gas engine ił possibly 
cost of the steam turbine unit. If. 
however; the steam turbine unit is 
credited with the possible simplifica- 
tions which surround it, the difference 
will be much greater. The steam turbine 
needs no heavy foundation. A power 
station for boilers and turbines could be 
floated on three feet of concrete on any 
salt meadow, and a like inexpensive 
structure made to shelter it, and its effi- 
ciency be as good as if it were installed 
in the most expensive station. There will 
he simplifications in this direction—the 
ideal turbine station which will be far 
removed, maybe, from the city, will be 
laid out more on the lines of a coalyard, 
or any similar place than on lines where 
a large and expensive building will be re- 
quired. On this basis, if we capitalize the 
difference in fuel consumption between 
the two engines, it will not cover the first 
cost. Furthermore, the turbine is ideally 
simple and the gas engine is very com- 
plicated. Every one knows how simple the 
steam turbine is in a proper state of 
development. The only experience we 
have had in this country with steam tur- 
bines is with very new steam turbines. 
The troubles now experienced we think 
are of a purely temporary character. The 
steam turbine, as it will be in six months 
from to-day, can be operated by a child 
indefinitely, virtually without mainte- 
nance. The wear and deterioration 18 
nothing, and the whole plant can be re- 
duced to an ideal condition of simplifica- 
tion. Againet this we must consider a gas 
plant, in which gas must be produced, 
and in which an immense maintenance 
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cost goes on in connection with deteriora- 
tion and renewal of converters and 
mechanism which must be attended to— 
the maintenance of engines twice the size 
of steam engines, twice as complicated, 
and less perfectly lubricated. .The gas 
engine is a gasoline automobile on a large 
scale, and perhaps some of you have had 
experience with those; whereas the steam 
turbine is as simple as an ordinary grind- 
stone. Naturally every one is interested 
in the development of the gas engine, and 
we all realize that some day if coal con- 
tinues to increase in cost, and gas engines 
are improved at the same rate that the 
turbine has been improved, the time will 
come when fuel economy will be the only 
consideration and gas engines will come 
into more extensive use. I think, how- 
ever, the introduction of a steam turbine 
is certain to give the gas engine a long 
setback. 


Selenium and a New Form of 
Photo-Telegraph. 

Professor Korn, of Munich, Germany, 
has devised a new system of photograph- 
ing by telegraph. This system depends on 
the property of selenium which has the 
characteristic of being a poor conductor 
in the dark, but becoming a good con- 
ductor when exposed to the light, the de- 
gree of resistance varying according to 
the amount of illumination to which the 
selenium is subjected. The apparatus at 
the sending station consists of a hollow 
glass cylinder which turns on its axis 
while moving parallel to the direction of 
this axis. On this transparent cylinder a 
photographie negative film is fastened. 
The rays of light emitted by the source 
are condensed by a lens on the point of 
the negative which they traverse and then 


strike the selenium battery placed 
in the interior of the cylinder. An 
electric current passing through the 
selenium, whose conductivity changes 
at each instant under the action 
of the more or læs intense light 


that it receives, pases over the line to the 
receiving station. At this point the cur- 
rent passes through a D’Arsonval gal- 
vanometer with a light aluminum needle 
to a vacuum tube similar to the Geissler 
tube, entirely blackened save at the lower 
extremity, where there is a little aperture 
situated close above a revolving cylinder 
covered with a sensitive photographie film. 
When the galvanometer needle moves un- 
der the action of the current transmitted 
by the line, the curved ends of the needle 
approach to or recede from a metallic piece 
which causes currents of high frequency 
to illumine the interior of the vacuum 
tube. The light rays escape through the 
orifice, and the photograph is thus repro- 
duced, point by point, as a positive image. 
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Improved Governor for Steam 
Turbines. 

A recent British patent to the Hon. 
C. A. Parsons and James Swinburne 
describes a device for enabling steam 
turbines to be run in parallel with one 
another and for running reciprocating 
engines in parallel with steam turbines. 
In steam turbines it is found important 
for good parallel running that the puffs 
of steam by which the governing is af- 
fected should be coincident in the vari- 
ous units; or in the case of one or more 
turbines running in parallel with one 
or more reciprocating engines, the puffs 
of steam in the turbines should be co- 
incident with the maximum efforts of 
the cranks of the reciprocating engines. 
To accomplish this each turbine is sup- 
plied with a separate admission valve 
controlled by a secondary valve actuated 
by an eccentric. Each turbine is also 
governed by a separate electric solenoid 
device having a plunger which acts so 
as to regulate the length of time during 
which the main valve is open. All the 
eccentrics which control the secondary 
valves are mounted on a common shaft 
Which is driven by an independent 
motor. This arrangement ensures that 
the admission valves of all the turbines 
are open at the same time, although the 
length of time during which each valve 
is open is determined by its own govern- 
ing device. The variations of speed of 
the driven alternators are thus simul- 
taneous and a steadier running is there- 
by attained. 


Sd 
Polarization of Roentgen Rays. 
In a recent lecture Lord Rayleigh, pro- 

fessor of natural philosophy at the Roval 

Institution, London, England, announced 

that M. Blondlot, a French experimenter, 

had adduced evidence which goes a good 
wav to prove that Ræntgen rays are sus- 
ceptible to polarization. M. M. Blondlot 
thinks that the rays are transversal and 
that they are a species of ordinary light, 
but of extremely short wave-lengths—per- 
haps a hundred times shorter than waves 
of light. Lord Rayleigh has stated that 
the discovery is of great importance and 
will help in determining the nature of 

Reentgen rays. In the same lecture, Lord 

Rayleigh, in dealing with the question of 

illumination, particularly as applied to 

coast lights, questioned the use of the ex- 
treme candle-power employed at some 
lighthouses. “A single candle,” he said, 

“is visible three miles on a dark night 

if the air is absolutely clear; but as this 

condition is hardly ever found, high 
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candle-power is necessary to allow for dif- 
fusion.” However, he expresses a doubt 
whether anything is gained by such il- 
lumination as is produced by the electric 
are at St. Catherines on the Isle of Wight, 
which is equal to millions of candles. For 
practical purposes, he thinks 100,000 
candle-power is as effective as 30,000,000, 
and suggests that it would be more valu- 
able to repeat moderate flashlights verv 
frequently than to employ extremely high 
cand]e-power permanent lights. 

a ages 

Electric Shock. 

In a paper read before the Verein 
Deutscher Revisionsingenieure, Dr. Kath 
treated of the conditions for the safety 
of the men driving electrical plant. 
Direct current, he pointed out, will, as 
a rule, become really dangerous only in 
the case of several unlucky circumstances 
being present at the same time, as its 
tension seldom exceeds 500 volts. Direct- 
current machines should be enclosed 
tightly, so that sparking, liable to en- 
danger the surrounding medium, is pre- 
vented. As regards the properties of 
the human body, the author draws atten- 
tion to the fact that an electric shock 
will essentially act on the nervous system, 
as the nervous substance is a conductor 
of electricity surrounded by less conduc- 
tive fat and muscle substance. The paths 
most frequently followed by the current 
in the case of accidents will afford an 
evidence as to which nerve strings are 
most likely to be struck, which functions 
most liable to be paralyzed, as being con- 
trolled by these nerves. In the case of 
the shock entering by a hand or the head 
and leaving by the other hand or a foot, 
the nerve descending from the neck and 
leading to the lungs and heart—the so- 
called nervus vagus—will be struck, and 
as the latter regulates both the respi- 
ration and the action of the heart, respi- 
ration will first be stopped, and the action 
of the heart will eventually cease in the 
graver cases. A shock entering by the 
points of the fingers and leaving by the 
upper arm, however, will, as a rule, not 
he attended bv fatal results, the above 
nerve not lying on its way. The best 
assistance in the case of an accident will 
he rendered in the way of producing 
artificial respiration, enforcing the heart 
‘action and diminishing the pressure of 
blood, the latter being obtained by in- 
jecting one to three drops of amy! nitrate, 
The dangers of electric currents will, 
moreover, vary to a high degree according 
to personal predisposition, persons sub- 
ject to alcholism, as well as those easily 
frightened, suffering much more from 
the effect of electric shock than normal 
people. The limit of danger is considered 
as coinciding with 0.1 ampere. 
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c “BOOK REVIEWS. 


“The Practical Application of the Rent- 
gen Rays in Therapeutics and Diagnosis.” 
William Allen Pusey, A. M., M. D., professor 
of dermatology in the University of Illinois; 
member of the American Dermatological As- 
sociation; and Eugene Wilson Caldwell, 
B. S., director of the Edward N. Gibbs X-Ray 
Laboratory, University and Bellevue Hos- 
pital Medical College, New York, member of 
the Rentgen Society, of London, associate 
member of the American Institute of Elec- 
trical Engineers. 8vo. pp. 590. W. B. 
Saunders & Company, Philadelphia, 1903. 
Supplied by the ELECTRICAL Review at $4.50 
in cloth, $5.50 sheep or half moracco. 


This book really comprises two distinct 
but complementary treatises. Part I by 
Mr. Caldwell, treats of “X-Ray Apparatus 
and Its Use in Diagnosis.” In the intro- 
ductory chapter is given a brief historical 
review of the discovery of X-rays; chap- 
ters i, ii, iii and iv deal with the con- 
struction and manipulation of X-ray ap- 
paratus; chapter v, with fluoroscopy ; 
chapters. vi and vii, with radiography ; 
and chapter viii, which completes this 
part, with the choice of an X-ray out- 
fit. Part II, by Professor Pusey, treats 
of “The Therapeutic Application of X- 
Rays.” Its three first chapters deal with 
those changes, both gross and minute, 
which result from exposure of.the tissues 
of the body to X-rays, and with the effects 
of X-rays on pathologicic tissues and 
tissue-processes. In chapter iv, the 
causes of these effects are discussed, 
and the actinic effects of X-rays are com- 
pared with those of light rays. Then 
follows a chapter on radio-therapeutic 
technique, one on the treatment of X-ray 
burns, then on the actual value of X-rays 
in the treatment of individual diseases 
and disease-products, and a final chapter 
summarizing in general terms the present 
state of radiotherapy. Both parts of the 
work are preeminently practical treatises 
—written by men, each of whom has 
gained by individual observation and ex- 
perience, as well as by careful study of 
the literature, an actual finger-end knowl- 
edge of the subject, and written for those 
who wish to acquire such knowledge. 
Such being the case the reviewer is con- 
fident that the value of the book will be- 
come more and more evident the more 
it is used—by which is meant not merely 
read, but used as a guide in connection 
with actual X-ray work. The explana- 
tions of apparatus and of procedure- 
methods are simple and concise, yet full 
enough for practical workers and the theo- 
retical considerations are ample and have 
becn carefully drawn up. The typog- 
raphy and general make-up of the book 
are excellent, and the 176 illustrations, 
many of which are photographie repro- 
ductions and four of which are beauti- 
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fully colored plates, are all exquisitely 


executed. The authors and publishers 
alike deserve the hearty congratulations of 
the medical and electrical professions for 
the production of this valuable hand- 
hook, and there is little doubt that it will 
rank high among standard works on the 
subject. 

“Continuous-Current Dynamos and Motors 
and Their Control.” W. R. Kelsey, B. Sc., 
A. I. E. E., F. Ph. S., electrical inspector 
under the Board of Trade to the Taunton 
Corporation. (Being a series of articles re- 
printed from the Practical Engineer and 
completed by the author). New York. D. Van 
Nostrand Company. Cloth. 440 pages. 514 by 


T% inches. Illustrated. Supplied by the 
ELECTRICAL REVIEW at $2.50. 


The chief merit of this work lies in the 
fact that it gives in small compass and at 
a moderate price a gencral treatment of 
the essential features of continuous-cur- 
rent dynamo and motor construction and 
operation. As stated in the title, it is 
put together in a rather peculiar manner 
and for this reason it lacks the unity of 
treatment possessed by some other works 
in this field. The attempt is made to 
cover topically the whole subject from 
the most elementary motions of the mag- 
netic field to the analysis of dynamo and 
motor operation characteristics and of the 
intricate subject of commutation. The 
result is a book which will be helpful to 
those persons already familiar with the 
form and general features of direct-cur- 
rent machinery and who wish to know 
something of its theory. These will 
probably omit the study of certain pages 
of theory of commutation and of methods 
for estimating magnetic leakage, aa well 
as of a number of armature winding dia- 
grams chiefly of interest to designers. 
There will remain plenty of material of 
a most beneficial character. There is not 
enough description of the actual form of 
modern machines, and it is to be hoped 
that in a later edition the author will 
omit the cuts and description of those 
forms of field magnets and of armature 
windings not of present-day interest. In 
their places might be presented a typical 
modern machine from each class of 
motors and dynamos. In analyzing the 
hook its material may be divided into 
three general parts, namely, the elements 
of electric and magnetic circuits and ma- 
terials, 85 pages; the design and struc- 
tural features of continuous-current ma- 
chines, 226 pages; the operating features 
of dynamos and motors, 125 pages. The 
first of these sections contains the con- 
ventional matter covering the properties of 
electrical circuits and of magnetic mate- 
rials, with the methods for detecting and 
measuring these. This is clearly ex- 
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pressed in non-mathematical language. 
In the part devoted to structural features, 
in accordance with the classification made 
above, undue space is devoted to arma- 
ture winding diagrams similar to those 
found in great profusion in the classic 
work of Parshall and Hobart. These 
diagrams, however, are clear and the de- 
scriptions enable the reader to follow 
them well and, to a certain extent, to ap- 
preciate the relative merits of the many 
windings presented. The space devoted 
to the mounting of conductors upon 
laminated structures is relatively small, 
but the subject of commutator construc- 
tion is fairly well covered. Field mag- 
nets are described and illustrated by a 
lot of obsolete types, mostly two-pole, and 
too much space, for a book of this nature, 
is devoted to magnetic leakage. The 
mechanical matters of shafting, bearings 
and brush gear are well treated and illus- 
trated. In our opinion the chapter on 
commutation is out of place in this work, 
in spite of its excellence as a study of that 
subject. It is coming to be understood 


that this is a most intricate matter, and 
it is doubtful if any considerable number 
of readers of this work will care or will 
be able to go into it with the thorough- 
ness which it demands. Hence it would 
be better to state plainly the difficulties 
of commutation and in a general way to 
indicate the plans used for overcoming 
these. The designer who is interested in 
commutation from the practical stand- 
point, and the scientist who studies it to 
familiarize himself with electrical laws, 
are the only ones who can be expected to 
study such a subject, and they will not be 
likely to refer to elementary works for 
their information. 

What we regard as the best part of the 
book is that in which the interrelation of 
speed, torque, current and electromotive 
force of dynamos is studied. These are 
matters which interest every one and the 
author has taken up and clearly illus- 
trated the various characteristics which 
show these relations. The diagrams are 
plain and their applications to the con- 
trol of motors and dynamos are evident. 
A considerable space is given to the series, 
constant-potential motor, which is pre- 
eminently the machine for traction pur- 
poses. This is justified by the general 
use of electric traction throughout the 
world. We have no hesitation in com- 
mending this work to those students of 
electrical matters who are already en- 
gaged in electrical pursuits or who have 
access to examples of modern practice 12 
electrical machinery. It is a reference 
rather than a text-book, for it is not 
planned from the pedagogical standpoint. 
The author’s ambition, as stated in the 
introduction, is “that this little book may 
be the means of directing some practica: 
engineers to that work which is essential 
to a clear understanding of the applica- 
tions of electrical energy.” 
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OIL ENGINES FOR ELECTRICAL USE. 
BY GEORGE E. WALSH. 


The extended use of kerosene oil for 
generating heat and power has brought 
the oil engine for special electrical work 
into prominent use, and the development 
of the engine to a high degree of efficiency 
has been noteworthy in the past year or 
two. One of the. greatest advantages of 
the kerosene oil engine over most other 
prime movers is that its fuel is so clean 
and compact that it is easily transported 


‘or stowed away in small spaces. One 


barrel of crude oil weighing about 
four hundred pounds gives about 
cquivalent results in the engine to 
a ton of coal. The consumption of 
oil in the various types of engines 
varies from half to a full pound per 
actual or brake-horse-power per hour. 
Besides having the advantage of a more 
compact fuel than the steam engine burn- 
ing coal, the oil engine requires little 
water for operation. 

In plants where the conditions of bulk 
and weight do not count, the oil is not 
of much superior advantage; but in 
isolated regions the oil engine as a prime 
mover for temporary or permanent elec- 
tric lighting plants is important. The 
electric lighting engines are belted to the 
engines or connected directly. In the 
latter condition there is a great economy 
of space obtained. In the arid regions 
of the West where electric lighting and 
power are being more generally used than 
ever before, the oil engines have come to 
take the place of nearly all other prime 
movers. Water is a scarce and uncertain 
article, while coal and other fuel are very 
costly. The oil can be shipped to those 
places at less cost than any other known 
fuel, and without requiring much water 
can be obtained to run the dynamos. 

Of course some water is required, but 
in the case of the oil engine it is only 
for cooling the working apparatus, and not 
for boiler purposes to generate steam. 
Since the discovery of extensive oil de- 
posits in Texas and California, the price 
of oil has been greatly reduced, and the 
cost of operating an oil engine is remark- 
ably low. A good many of the engines 
are built to-day to use the crude oil with- 
out any refining, and in the Southwestern 
arid regions engines of this type are in 
special demand. The oil just as it comes 
from the ground is carried to the engines 
and immediately burnt without any pre- 
liminary improvements. The cost ot 
fuel for this purpose is from one-third to 
One cent per horse-power-hour. 


te 
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Kerosene oil engines are constantly in 
demand for electric light plants in 
country houses where neatness, compact- 
ness and cheapness are demanded. Tlw 
whole plant is stored away in a small 
space in the basement of an adjoining 
house outside where little trouble or ex- 
pense is incurred. Where the power is 
transmitted by belt from the oi] engine 
to the dynamo there is a loss of about five 
per cent, and a great many of the small- 


. house electric lighting plants save this 


loss by direct-connection. Almost the ideal 
method of lighting on a small scale has 
been obtained in this way, and the popu- 
larity of the engines and direct-connecte: 
dynamos is rapidly increasing. 

The portability of the oil engine has 
opened the way for serviceable clectric 
plants which can easily be shifted.’ In 
street work, sewer connecting and tunnel- 
ing, portable electric lighting plants are 
quite needful. The use of gas engines de- 
signed to burn the city gas, tapped by 
small pipes running from the gas mains, 
has enabled contractors to set up portable 
electric lighting plants with fair success; 
but the kerosene engine coupled with its 
own dynamo, either direct or by belt, 
meets the demands of the case even more 
satisfactorily. A ten-horse-power elec- 
tric plant can thus be mounted on its own 
truck, and contractors can move it several 
times a day to suit their needs. There is 
no piping to be made every time the plant 
is moved, and even the question of storing 
the fuel is simplified. A barrel of oil can 
be carted about as easily as the ordinary 
tools of the workmen. 

These portable electric lighting outfits 
mounted on their own trucks are popular 
among a wide class of general contractors 
who must use powerful lights day and 
night for their work. It has been found 
possible to work night shifts of men on 
the streets in this way, where before it 
was entirely impractical. Likewise in 
tunnel work, portable electric lighting 
plants are needed to shift from position 
to position as the work progresses. There 
are very few accidents due to kerosene ex- 
plosions, and this fuel is considered one 
of the safest yet used for inside work. 

Petroleum as a fuel has received special 
notice in the past year because of the pro- 
longed coal strike and the high prices 
asked for coal. A great many steam 
plants were induced to experiment with 
the fuel, and many of them were installed 
with grates and furnaces which could use 
either petroleum or coal. This advan- 
tage of being able to turn from one to the 
other promises to enable manufacturers to 
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save themselves in the future from ex- 
pensive coal bills through strikes. The 
ordinary steam plant uses oil fuel only 
as an auxiliary, and in times when coal 
soars too high to be used profitably. A 
number of the large city lighting electric 
plants were also modified so that either 
coal or oil could be used. | 

The danger of burning petroleum freely 
in manufacturing plants is that the in- 
creased demand for it will send the prices 
above a point where it can be regarded as 
an economical fuel. -Its value is depend- 
ent entirely upon inexhaustible supplies of 
the oil, and consequent low prices. Since 
the partial exhaustion of the oil supply 
in Texas prices for oil have steadily ad- 
vanced, and in the vicinity of coal-beds 
and mines it is no longer a fuel that can 
compete with coal. On the seaboard, where 
the oil is carried in quantities by tank 
steamers at comparatively little cost, it 
is still a fuel that can be used somctimes 
at less expense than coal. In New York 
petroleum has advanced to over $5 per 
barrel, which is prohibitive so far as gen- 
eral use for steaming purposes is con- 
cerned. In California, however, the cost 
is only a trifle over fifty cents a barrel, 
while coal is five or more per ton. 

The cost of oil for general steaming 
purpose is thus a matter dependent upon 
locality, and consequently its use will 
never become general except*for particu- 
lar lines of work or as an auxiliary fuel. 
For small oil engines, for portable elec- 
tric lighting plants, and for plants where 
space of storage fuel must count as an 
important factor, it may always prove 
a great advantage. Likewise in arid re- 
gions, and in localities where pure water 
for steaming purposes is hard to get, pe- 
troleum as a fuel will continue to drive 
coal and gas out. 

In the use of coal, gas and oil for 
fuel, manufacturers are quick to discover 
that dependence upon any one to the en- 
tire exclusion of all others is unwise, and 
the tendency is toward the installation of 
plants with two or more types of engines. 
It is not uncommon to find in plants and 
manufactories to-day operated by steam 
power, small electric lighting and electric 
power plants run by oil or gas fuel. Oil, 
gas and coal have combined to make the 
factories more independent ‘of any one 
fuel, and with the development of the 


different types of engines for commercial 
purposes this tendency will become more 
manifest. It is only comparatively re- 
cently that the manufacturers of gas and 
oil engines produced engines of large out- 
put; but to-day they run up to almost 
any size needed. 
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The Association of Edison Illuminating Companies. 


Twenty-fourth Convention, Thousand Islands, N. Y., September 8, 9 and 10. 


HE twenty-fourth convention of the 
Association of Edison Illumin- 
ating Companies was opened at the 

Hotel Frontenac, Thousand Islands, on 
September 8, 1903, by its president, Mr. 
Louis A. Ferguson. 

The following gentlemen were present 
representing the members and the Gen- 
eral Electric Company : 


General Electric Company, Schenectady, 
N. Y.—W. S. Andrews, Frank H. Gale, 
E. E. Gilbert, Caryl D. Haskins, E. M. Hew- 
lett, engineer switchboard department; 
H. W. Hillman, J. R. Lovejoy, manager 
lighting department; J. R. McKee, general 
manager purchasing and maintenance de- 
partment; Louis C. Marburg, E. W. Rice, 
Jr., vice-president General Electric Com- 
pany; Charles P. Steinmetz, P. D. Wag- 
goner. 

The Edison Electric Illuminating Com- 
pany of Boston—William H. Atkins, general 
superintendent, Charles L. Edgar, president; 
Leonard L. Elden, chief electrician; William 
H. Francis, purchasing agent; R. S. Hale, 
William P. Hancock, superintendent gen- 
erating department; Welles E. Holmes, dis- 
trict superintendent; Sidney Hosmer, super- 
intendent of installations; Robert P. Mitch- 
ell, manager Milton district; F. Ellwood 
Smith, district manager; Leon M. Wallace, 
auditor. 

Chicago Edison Company—W. L. Abbott, 
chief operating engineer; Walter M. An- 
thony, comptroller; George N. Eastman, en- 
gineer; Robert L. Elliott, assistant secre- 
tary; Louis A. Ferguson, second vice-presi- 
dent; John Foster Gilchrist, contracting 
agent; Robert Charles Petyt Holmes, pur- 
chasing agent; Samuel Insull, president; 
Edward William Lloyd, assistant construc- 
tion superintendent; Ernest Lunn, battery 
superintendent; Carl Schwartz, electrical 
engineer. 

New York Edison Company—Thomas E. 
Murray, second vice-president and general 
manager; J. W. Lieb, Jr., third vice-presi- 
dent and associate general manager; H. M. 
Edwards, auditor; W..F. Wells, superin- 
tendent Weterside station; A. H. Ackerman, 
engineer meter department. 

Edison Electric Light Company of Phila- 
delphia—P. H. Bartlett, superintendent in- 
stallation; W. C. L. Eglin, electrical engi- 
neer; W. H. Johnson, president; A. E. 
Kennelly, Harvard, Cambridge, Mass. (by 
permission of Mr. Eglin); H. C. Lucas, pur- 
chasing agent; Joseph B. McCall, James T. 
Maxwell. 


The Edison Illuminating Company of De- 
troit—Alex Dow, vice-president and general 
manager; Hoyt Post, director and attorney; 
W. B. Thompson, chief inspector. 

Edison Electric Illuminating Company of 
Brooklyn—W. W. Freeman, secretary; E. A. 
Leslie, second vice-president and general 
manager. 

The Columbus Edison Company—A. W. 
Field, secretary; L. G. White, assistant gen- 
eral superintendent. 

The New Bedford Gas and Edison Light 


Company—Charles R. Price, treasurer; 
George R. Stetson, president and general 
manager. 

General Electric Company, Philadelphia, 
Pa.—W. J. Buddy, G. L. Thompson, supply 
department. 

Edison Sault Electric Company—William 
Chandler, vice-president and secretary; J. G. 
White, constructing engineer. 

Potomac Electric Power Company, Wash- 
ington, D. C.—H. W. Fuller, general mana- 
ger; E. S. Marlow, treasurer. 

The Edison Electric Illuminating Com- 
pany, Altoona, Pa.—Edgar B. Greene, super- 
intendent. 

United Electric Light and Power Com- 
pany, Baltimore, Md.—P. O. Kielholtz, con- 
sulting engineer. 

Massachusetts Board of Gas and Electric 
Light Commissioners, 145 State House, Bos- 
ton, Mass.—F. E. Barker, chairman. 

General Electric Company, Boston, Mass.— 
Fred M. Kimball, manager small motor de- 
partment; Sidney B. Paine. 

Buffalo General Electric Company— 
Charles R. Huntley, vice-president and gen- 
eral manager. 

Chattanooga Light and Power Company— 
Byron T. Burt, secretary and general mana- 
ger. 

General Electric Company, Chicago, Il.— 
B. E. Sunny. 

Erie County Electric Company, Erie, Pa. 
—Thomas G. O’Dea. 

Edison Lamp Works, General Electric 
Company, Harrison, N. J.—John W. Howell 
engineer; Francis W. Willcox. 

Indianapolis Light and Power Company— 
Charles C. Perry, secretary and treasurer. 

Jackson Light and Power Company, Jack- 
son, Mich.—W. A. Foote, president. 

Johnstown Electric Light Company, Johns- 
town, Pa.—J. W. Reeves, general manager. 

Louisville Lighting Company, Louisville. 
Ky.—A. M. Worthington, manager. 

General Electric Company, Lynn, Mass.— 
F. P. Cox, meter engineer. 

Portland General Electric Company— 
William S. Barstow, 56 Pine street, New 
York. 

General Electric Company, New York— 
F. C. Bates. 

Association Edison Illuminating Com- 
panies—Wilson S. Howell, Eightieth street 
and East End avenue. 

General Electric Company, Paris, France— 
Edgar W. Mix. 

Peoria Gas and Electric Company, Peoria, 
IN.—R. L. Wallace, superintendent electrical 
department. 

Edison Electric Illuminating Company of 
Pottsville, Pottsville, Pa.—VanDusen Rick- 
ert, secretary and manager. 

Rochester Gas and Electric Company, 
Rochester, N. Y.—George A. Redman, gen- 
eral superintendent electric department. 

Rockford Edison Company, Rockford, Ill. 
—M. A. Beal, manager. 

The Seattle Electric Company, Seattle, 
Wash.—Joseph B. Lukes, superintendent of 
lighting and power. 

Edison Electric Light Company, Schenec. 
tady, N. Y.—WHenry W. Darling, president. 

Schenectady Illuminating Company, Schen- 
ectady, N. Y.—A. L. Rohrer. 

The Toledo Railway and Light Company, 
Toledo, Ohio—Ernest J. Bechtel, superin- 
tendent lighting. 

Edison Electric Illuminating Company of 
Williamsport, Pa.—Ernest H. Davis, general 
manager. 

Edison Electric Light Company, 
Pa.—J. F. Dusman, general manager. 


At the first session, held Tuesday 
morning, September 8, the reports of the 
Lamp and Meter committees and of the 


York, 


‘ommittee on National Code were re- 
ceived and discussed. 

A paper on “Overhead Pole Line Con- 
struction and Operation,” by Mr. A. H. 
Manwaring and Mr. J. T. Hutcpings, of 
Philadelphia, was read. 

In this paper Messrs. Manwaring and 
Hutchings took up the necessary stages in 
the solution of the problem of current 
distribution. The old time construction, 
it is found, was usually light and cheaply 
erected, and lack of proper maintenance 
increased the number of accidents, which, 
together with the unsightly appearance of 
the poles, strongly agitated public 
opinion against the entire construction. 
Various forms of wooden and metal poles 
were described, and also arrangements of 
circuits. The methods of fastening and 
dimensions of cross-arms were illustrated 
and described, and short chapters were 
given up to a discussion of braces, pins, 
insulators, lightning arresters, fuse boxes, 
location and installation of transformers 
on the pole line, location and construction 
of main or trunk lines, grounding of 
secondaries, and complaints and rules. 

At the afternoon session, the report 
of the Storage Battery Committee was 
received and discussed, some very inter- 
esting information as to the Edison bat- 
tery being furnished; a paper on the 
“Selection and Installation of High-Ten- 
sion Switch Apparatus,” by Mr. L. L. 
Elden, of Boston, was read; and a paper 
on the “Operating Features of High- 
Tension Power Stations,” by Mr. W. F. 
Wells, of New York, was read. 

The paper by Mr. L. L. Elden, on “The 
Selection and Installation of High-Ten- 
sion Switching Apparatus,” discussed the 
development of alternating-current gen- 
erating and transmitting apparatus, and 
emphasized the great consideration which 
is necessary to-day in the designing of the 
switchboard apparatus. The types of 
switches which have been developed were 
detailed and several opinions cited as to 
the best method of locating the switch- 
board, the proper bus-bar arrangement, 
and the distribution of generator 
switches. Chapters are given to a study 
of feeder switches, operating means for 
switches, construction, and general recom- 
mendations. 

When considering the construction of 
a switchboard there are several points to 
he carefully considered before proceeding 
with the selection of the switching ap- 
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paratus. The operating requirements 
should largely govern this selection and 
on this point it is necessary to decide 
whether a considerable amount of the 
responsibility be allowed to rest with the 
operators, or whether a certain amount of 
special apparatus be installed with the 
end in view of rendering the entire in- 
stallation automatic. The former course 
is without question the proper one to pur- 
sue, as the special apparatus devised to 
care for unusual occurrences is at times 
very erratic and unreliable in action, and 
under some conditions inoperative. 

When the reliability of the generating 
and transforming apparatus now fur- 
nished by the manufacturers and the 
freedom from burn-outs which it enjoys 
are given full allowance, there is no good 
reason for complicating the switchboard 
to avoid an occasional emergency, which 
may momentarily cause use of the ap- 
paratus in excess of its rating. 

The emergencies that occur in a well 
controlled station which can not be cared 
for safely and properly by a vigilant 
operator are few and far between, and in 
general fewer interruptions to the service 
occur in stations where the switchboards 
are arranged with simplicity in view and 
reliable attendants are employed. 

On Wednesday, September 9, the 
session opened with a paper on “Com- 
mercial Experience with Nernst and 
Meridian Lamps,” by Mr. W. B. Thomp- 
son, of Detroit, the discussion upon which 
was participated in by Mr. A. J. Wurtz, 
manager of the Nernst Lamp Company, 
and others. 

Papers were read by Mr. E. W. Lloyd, 
of Chicago, on “Purchased Electrice Power 
in Factories ;” by Mr. Douglass Burnett, 
of New York, on “The Central Station 
and the Isolated Plant ;” by Mr. Edward 
A. Leslie, of Brooklyn, on “The Develop- 
ment of Summer Lighting ;” and by Mr. 
Charles Schwartz, of Chicago, on “Com- 
parison of European and American En- 
gineering Practice.” 

The paper by Mr. E. W. Lloyd, on “Pur- 
chased Electric Power in Factories,” re- 
viewed the growth of electric power loads 
in central stations during the past ten 
years. There is scarcely a doubt but that 
the connected central station power load 
in large cities will equal the connected 
light load at a very early day, as the 
removal of large isolated plante in office 
buildings and mercantile houses has in- 
creased the power loads of central 
stations very greatly. The experience of 
one company demonstrates that in a great 
number of cases factory plant costs per 
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kilowatt-hour were much in excess of 
what the central station is able to sell 
them current for at a profit. Typical 
installations were described and illus- 
trated and figures given to show the im- 
provement of operation and margin of 
profit in the use of electric power in 
factories. 

Low power rates are a detriment to 
central station business as these rates 
are published by customers from place to 
place, and often business is lost because 
the prospective customer hears of an ex- 
tremely low price in another city, where 
the local conditions or more often the 
anxiety of the company to get a power 
load, prompt them to give a low rate 
without learning what it actually costs 
to operate the isolated plant. 

Before giving a prospective customer 
a price per kilowatt-hour, it is well to 
know what his factory plant costs are. 
In ascertaining these costs one will 
probably meet with difficulties. 

“The manufacturer with engineering 
training, or having a mechanical or elec- 
trical engineer as manager, thinks he can 
generate power just as cheaply as we 
can sell it. We find, however, that a 
large portion of the customers with whom 
we ultimately do business, know little of 
their actual plant costs, and if their esti- 
mate of costa is taken, we would find a 
cost per kilowatt-hour with which it 
would be impossible for us to compete. 
A careful investigation of the plant will 
determine whether their figures are cor- 
rect.” 

The paper by Mr. Edward A. Leslie, 
on “The Development of Summer Light- 
ing,” is, in the main, a description of 
the work of the Edison company in con- 
nection with the illumination at Coney 
Island. Curves were shown, giving the 
load curve for one of the heaviest days 
of last December and the load curve for 
June 27 of the present year. 

On Thursday, September 10, the session 
opened with a paper entitled “Notes on 
Commercial Features of European Light- 
ing Practice,’ by Mr. Arthur Williams, 
of New York. A further discussion was 
held on the paper by Mr. Charles 
Schwartz. A paper on “Profitable Ad- 
vertising,” by Mr. Walter H. Johnson, of 
Philadelphia, was read, as also a written 
discussion thereof by Mr. J. F. Gilchrist, 
of Chicago. The discussion on the re- 
port of the Meter Committee was con- 
cluded. 

A further discussion was had on the 
report of the Storage Battery Committee, 
which was participated in by Mr. John 
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R. Williams, the second vice-president, 
and Mr. Charles Blizzard, general sales 
manager of the Electric Storage Battery 
Company, and others, which opened the 
afternoon session. A paper on “De- 
preciation in Electric Light Plants,” by 
Mr. H. M. Edwards, of New York, was 
read, as also a supplemental paper by 
Mr. H. A. Anthony, of Chicago. A most 
interesting paper on “Results Obtained 
with Steam Turbines in Milan,” by Mr. 
(Guido Semenza, of Milan, Italy, was 
read, as also a paper on “Steam Tur- 
bines,” by Mr. August Kruesi, of Sche- 
nectady. 

At night, a very valuable and inter- 
esting “Lecture on Illumination” was 
given by Dr. Charles P. Steinmetz. 

The following officers and members of 
the executive committee were elected: 

President, Mr. J. B. McCall, of Phila- 
delphia. 

Vice-president, Mr. C. C. Perry, of 
Indianapolis. 

Secretary, Mr. W. S. Barstow, of Port- 
land, Ore. 

Treasurer, Mr. Alex Dow, of Detroit. 

Executive Committee—C. L. Edgar, of 
Boston ; Samuel Insull, of Chicago; J. W. 
Lieb, Jr., of New York; L. A. Ferguson, 
of Chicago; T. E. Murray, of Brooklyn. 

SOCIAL FEATURES OF THE CONVENTION. 

A daylight ride on the yacht Idler was 
made by the ladies on Tuesday morning, 
and on Wednesday evening an island 
ramble by searchlight. Golf and bowling 
contests were also indulged in. 

On Tuesday a handicap golf tournament 
for members was held, Mr. J. B. McCall, 
of Philadelphia, winning the first prize 
with the net score of 75, and Mr. J. W. 
Howell, of Harrison, the second prize 
with the net score of 77. ‘The prizes for 
the tournament were kindly donated by 
the General Electric Company. 

On Tuesday evening a progressive card 
party for the ladies was held, Mrs. J. H. 
Quine winning the first prize, Mrs. A. L. 
Rohrer, the second, and Mrs. Samuel In- 
sull, the third. 

The croquet tournament for the ladies, 
which began on Tuesday, was concluded 
on Wednesday, Miss Alice Anthony win- 
ning the first prize and Mrs. C. D. Has- 
kins, the second. 

A mixed tournament was played on 
Wednesday afternoon, which resulted in 
Mrs. J. R. Lovejoy and Mr. W. H. John- 
son winning the first prize by the net 
score of 87, and Mr. and Mrs. Louis A. 
Ferguson, the second prize by the net 
score of 95. The prizes were donated 
by the General Electric Company. 
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The Department of Machinery, 
Louisiana Purchase Exposi- 

| tion, St. Louis, Mo. 

There will be installed on the main 
floor of Machinery Hall, the World’s 
Fair, St. Louis, 1904, engines represent- 
ing 60,000 horse-power. This exhibit 
will embrace more horse-power than ever 
seen at any exposition in this or any other 
country. There will be utilized in per- 
forming various functions of the exposi- 
tion fully 40,000 horse-power, and the 
remaining 20,000 horse-power will appear 
in exhibit form only. More than 200,- 
000 square feet is the area demanded for 
the 40,000 horse-power employed in the 
exposition work. The total floor area 
comprised in Machinery Hall and in the 
“Steam, Gas and Fuels Building” 
equivalent to more than nine acres, and 
the floor space in Machinery Hall alone 
has been applied for several times over. 
All the moving machinery-and_ acces- 
sories, condensers and pumps making 
up the plant will ‘ba installed in the 
westerly half of Machinery Hall. In the 
easterly section the floor space will be de- 
voted to machine tools, woodworking 
machinery and fire engines and ap- 
paratus. — 1% | 

‘Thomas M. Moore is the chief of the 
machinery department. Mr. Moore had 
charge of the machinery display at the 
Pan-American Exposition in 1901, and 
at the close of the Buffalo exposition was 
called to St. Jouis to take charge of the 
World’s Fair machinery department. A 
number of the items of the power plant 
are of foreign origin, and these were 
negotiated for by Lieutenant Godfrey L. 
Carden, R. C. S., machinery department. 
Mr. Moore originated the idea that power 
could be secured for the exhibition on a 
strictly exhibit basis, and, under his in- 
structions, the manufacturing establish- 
ments of the old world were scoured for 
late types of engines, boilers and other 
accessories essential for a power plant. 

As now arranged the visitor will find 
on passing into Machinery Hall through 
the central entrance to the north, in front 
and slightly to the left, a 5,000-horse- 
power reciprocating steam engine. This 
engine and its base have..a total height 
of fifty-four feet; twenty feet of which is 
depressed below the floor level; the re- 
maining thirty-four feet is elevated above 
the floor level. Its base occupies a space 
approximately thirty-five to forty-five 
fect. The foundations for its support 
cost $6,000, and its weight with electric 
generator 1s over 500 tons. 
mate value of this unit is $150,000. This 
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engine comes from the works of the Allis- 
Chalmers Company. 

Proceeding to the west through the 
central portion of Machinery Hall the 
visitor will see in succession the following 
installations: A 1,750-horse-power gas 
engine from Tegel, near Berlin,Germany ; 
a 600-horse-power high-speed steam en- 
gine from Harrisburg, Pa.; a %50-horse- 
power medium-speed steam engine from 
Cincinnati, Ohio; a _ 1,000-horse-power 
slow-speed steam engine from Burlington, 
Iowa; a tangential water-wheel from San 
Francisco, Cal., operated by water forced 
through a pipe and nozzle at the rate of 
1,200. gallons per minute and under 
a pressure of 300 pounds per square inch 
by a steam pump from Jeanesville, Pa. 
This great volume of water under enor- 
mous pressure will strike the buckets of 
the wheel, transmit its energy and fall as 


quietly as if poured from an ordinary 


basin.’ The water-wheel will make 900 
revolutions per minute. Its speed will be 
regulated by a governor from Boston, 
Mass., and the flow of water will be meas- 
ured by a meter from Providence, R. I. 
Next, to the west, will be found a 3,000- 
horse-power gas engine from Seraing, 
Belgium; then an _ 8,000-horse-power 
steam turbine from New York; then a 
5,000-horse-power steam turbine from 
Pittsburg Pa., then four 3,000-horse- 
power reciprocating steam engines, and 
near to the western end of the central bay 
this notable line of engines will end with 
three eighty-horse-power exciter sets. 

No one has ever seen such a line of 
prime movers, yet this is but one of the 
three lines which will be installed in the 
western half of Machinery Hall. The 
line to the north will consist of steam en- 
gines, largely of European build and 
drawn from the greatest works in Eng- 
land, France, Sweden and Germany. The 
line to the south will, for the main part, 
be made up of gas and oil engines, the 
products of the great machine shops of 
the world. All types, speeds and sizes 
will be shown, from the little one-half 
herse-power gas engine for domestic use 
to the great 8,000-horse-power steam tur- 
bine for the operation of lighting planis 
and trolley railroads. 

The Belgian gas engine is also a very 
wonderful achievement. No one has 
ever seen a gas engine of anything like 
3,000 horse-power. The same builders 
exhibited at the Paris Exposition of 1900 
a gas engine of 600 horse-power, and 
this excited more interest and comment 
than any other individual item in that 
exposition. Here we have one with five 
times the capacity of the Paris engine. 
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The unit to be installed in this exposi- 
tion covers a floor space about eighty- 
five feet long and forty-five feet wide. 
Its flywheel weighs thirty-four tons, has 
a diameter of twenty-eight feet and its 
rim travels at the rate of nearly a mile 
and three-quarters a minute. A medium 
sized horse can be driven through its 
cylinders and its two pistons each travel 
ten feet at every complete stroke and 
each makes one hundred strokes per min- 
ute. The shipping weight of this engine 
is approximately 300 tons. About thirty 
tons of coal per day will be consumed 
in the generation of the gas to operate it. 

At the end of the northerly line of 
engines and in the northwest corner of 
Machinerv Hall will be found a French 
reciprocating steam engine of 1,500 
horse-power, with its main shaft making 
330 revolution per minute, a wonderful 
speed for so heavy and powerful an en- 
gine. Another peculiarity of this in- 
stallation will appeal to engineers. The 
French engine is directly coupled to an 
electrie generator built in Paris which 
operates in parallel an alternating-cur- 
rent arc lighting service with a generator 
built in Belfort, France, and directly 
coupled to a tandem-compound steam en- 
gine (from Mulhouse, Germany) of 1,000 
horse-power and pune ee revolutions 
per minute. 

One hundred feet to the west of Ma- 
chinery Hall will be found the “Steam, 
Gas and Fuels Building” which covers an 
area of about 100,000 square feet, and is 
itself an example of the most modern fire- 
proof construction. In this building will 
be found great hoppers for storing the 
4,000 tons reserve supply of coal and 


mechanical means for automatically con- 


veying this coal from the cars to the 
bunkers and from the bunkers to the fur- 
naces:and gas plants. The daily con- 
sumption of coal will exceed 400 tons and 
the total length of the automatic con- 
veyers lines will be about three-quarters 
of a mile. Here there will be found 
boilers to furnish steam and the gas pro- 
ducers to supply the gas for the operation 
of the engines in Machinery Hall. Bri- 
quette making, various types of mechan- 
ical ‘stokers, force draft apparatus, water 
purifiers, and: exhibits of items directly 
germane to the subject of steam genera- 
tion and control will be installed in this 
building. 

- The intermural allway will be oper- 
ated by four items of the Machinery Hall 
power plant, and it is interesting to note 
that the intermural railway consists of a 
double-track trolley road, standard gauge 
and standard type of open cars. The 
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motor equipment and control are fur- 
nished by the General Electric Company; 
the brake equipment and contro] are fur- 
nished as an exhibit by the National Elec- 
tric Company; the power plant for the 
operation of the road will be located in 
the central portion of Machinery Hall, 
and the prime movers in this plant are as 
follows: 

1. A 1,500 brake-horse-power Oechel- 
hauser system gas engine, 100 revolutions 
per minute, built and exhibited by A. 
Borsig, Tegel, Berlin, and supplied with 
gas from a producer plant built and ex- 
hibited by Julius Pintsch, of Berlin. 

2. A  900-horse-power Corliss type 
steam engine, eighty-five revolutions per 
minute, built and exhibited by the Mur- 
ray Iron Works Company, of Burlington, 
Towa. 

3. A %50-horse-power modified Corliss 
steam engine, 100 revolutions per minute, 
built and exhibited by the Lane & Bodley 
Company, of Cincinnati, Ohio. 

4. A 600-horse-power four-valve steam 
engine, 150 revolutions per minute, built 
and exhibited by the Harrtsburg Foundry 
and Machine Works, Harrisburg, Pa. 

The Crocker-Wheeler Company, of 
Ampere, N. J., built the generators, which 
in every instance are directly coupled to 
the prime movers and deliver current at 
550 volts at the switchboard. 

In connection with the waterways it is 
interesting to note that the main one con- 
sists of a grand basin with lateral lagoons. 
The water is delivered into this basin from 
a niche in front of Festival Hall and from 
fountains in front of two ornate restau- 
rant buildings which flank the Terrace 
of States. From these three points it 
flows over cascades and it is to be illumi- 
nated by electric lights placed under the 
lip of each step which breaks the spill. 
The water is to be lifted by three centrif. 
ugal pumps, built and exhibited by the 
Henry R. Worthington Company. Each 
pump is planned to deliver 30,000 gallons 
of water per minute against a total head 
and suck of 158 feet. Three induction 
type motors, each of 2,000-horse-power 
rating, are to operate the pumps. The 
magnitude of this feature will be better 
appreciated by those who recall that the 
total water moved in the Paris Exposition 
of 1900 was about 4,500 gallons per min- 
ute and at the Buffalo Exposition of 1901 
about 7,000 gallons per minute, while 
here in this cascade feature alone we are 
to move 90,000 gallons per minute. The 
energy required for the operation of this 
feature equals the total energy had from 
the Niagara power plant by the Pan- 
American Exposition and the total energy 
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availed of for illuminating the Buffalo 


_ Exposition. The secondary water system 


consists of Arrow Head lake. This lake 
is to afford an opportunity to illustrate 
the water dwellings and water life of the 
Philippines. Incidentally, it may be of 
interest to note that some $600,000 is to 
be expended on the Philippine exhibit 
and the result will no doubt be both en- 
tertaining and extremely instructive. 
Some Data Relative to the Susque- 
hanna River Development. 

Work is rapidly progressing on the 
power plant at York Haven, Pa., on the 
Susquehanna river, which will distribute 
current to Baltimore, Philadelphia and 
other cities in this vicinity. This will 
be one of the largest hydroelectric de- 
velopments in the country. The power- 
house is 478 feet long and fifty-one feet 
wide, in which are forty turbine water- 
wheels, of 600 horse-power each, two of 
which operate one 750-kilowatt generator, 
or a total of twenty generators, together 
with two turbines of 250 horse-power, 
each with generators for excitation. 

Extending from the building to the 
falls is a granite wall 3,500 fect long and 
from twenty-eight to thirty-four feet 
high. It is six feet at the top and from 
sixteen to twenty feet at the bottom. The 
wall encloses a race 500 feet in width 
and sixteen feet in depth. To construct 
this wall it has required 100,000 cubic 
yards of masonry. This large crib dam 
is thirty by twenty fcet wide, varying in 
proportion in height from eighteen to 
seven fect, and 3,000 feet long. 

Blasting and excavating below the 
natural surface were done and solid rock 
reached for the foundations of the power- 
house. 
and 240 feet in width was temporarily 
constructed with 45,000 bags of sand, 
250,000 feet of timber and 10,000 cubic 
yards of stone. 


Foreign Students at German Uni- 
versities. 

Of the 37,813 students who are at 
present matriculated at the twenty-one 
German universities, 35,082 are Germans 
and 2,731 foreigners, the latter being 7.2 
per cent of the total number. Of these 
foreigners 2,299 belong to European and 
432 to non-European countries. Russia 
is represented by 860; Austria-Hungary, 
536; Switzerland, 253; Great Britain, 
149; Bulgaria, 67; Roumania, 63; Greece, 
56; Italy, 45; Netherlands and Servia, 
45 each; France, 44; Turkey, 36; Sweden 
and Norway, 32; Luxemburg, 27; Bel- 
gium, 14; Spain, 11; Denmark, 10; 


A coffer dam 500 feet in length- 
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Portugal, 3; Montenegro, 2; Lichtenstein, 
1; America, 276; Asia (mostly from 
Japan), 133; Africa, 19; and Australia, 
5. Of the foreigners, 628 study philoso- 
phy, 616 medicine, 588 mathematics and 


natural sciences, 351 law, 199 forestry, ` 
146 agriculture, 124 Evangelical and 23 ` 


Catholic theology, 29 pharmacy, and 27 
dentistry; 876 are matriculated at Ber- 
lin, 406 at Leipzig, 257 at Munich, 197 
at Heidelberg, 146 at Halle, 128 at Frei- 
burg, 99 at Goettingen, 79 at Jena, 75 
at Königsberg, 67 at Bonn, 66 at Strass- 
burg, 54 at Wiirzburg, 53 at Giessen, 51 
at Marburg, 41 at Breslau, 37 at Greifs- 
wald, 30 at Tuebingen, 25 at Erlangen, 
17 at Kiel, 14 at Rostock, and 13 at 
Miinster. 


Wind-Driven Generators. 

For more than two. years two small 
factories, one near Leipsic, the other near 
Hamburg, have been satisfactorily driven 
by windmills, which are also used as a 
means of generating electricity for light- 
ing purposes. Flektrotechnischer An- 
zeiger states that the windmills have a 
diameter of five metres and five and one- 
half metres, respectively, and are mounted 
on the roof of the works. To ensure 
reliability the wind-wheel itself has no 
moving parts, the speed regulation being 
obtained by turning the windmill so as 
to vary the angle under which the wind 
impinges upon the sails, which are built 
of steel sheets. This is performed by a 
small auxiliary wind motor, and is said 
to be done so quickly and accurately that 
the voltage of the dynamo remains prac- 
tically constant throughout the range of 
ordinary wind pressures. An automatic 
switch cuts out the battery connected in 
parallel with the dynamo as soon as the 
wind falls below a certain point. In one 
of the cases mentioned the battery may be 
divided into two parallel groups when it 
is necessary to utilize unusually low 
winds. 


——_—~ —og> 


The filament in glow lamps gradually 
diminishes in diameter in consequence of 
the slow volatilization of the carbon, says 
the Electrician, London. According to 
the Elektrotechnische Rundschau, a Ger- 
man firm introduces into the glass globe 
certain chemical compounds with a high 
boiling point; these, under the influence 
of the temperature in the lamp bulb, 
slowly give off vapors containing carbon, 
which is deposited on the filament, thus 
making up to a large extent for the loss 
referred to above, and keeping the resist- 
ance and also the brightness of the lamp 
more uniform throughout its useful life. 


408 


THE RIGHT OF WAY. 
BY H. H. VREELAND. 


Mr. Herbert H. Vreeland, president of 
the Interurban Street Railway Company, 
during the recent meeting of the Ameri- 
can Street Railway Association, con- 
tributed liberally to the discussion, besides 
offering a paper on “The Right of Way.” 
A part of Mr. Vreeland’s discussion fol- 
lows: 


The necessity of approaching questions 
of this character from the right point 
of view is very important. Last 
winter there was a great agitation 
in New York city on the question of 
transportation. The existing facilities in 
the city were clogged and hampered in 
every way by abnormal conditions of ob- 
struction—the aerial lines by reason of 
reconstruction and the surface lines by 
reason of subway construction, and all 
that went with that; and it was taken up, 
as a burning question, that proper facil- 
ities were not offered to the public. 
There were two ways to approach that 
state of affairs: One way was to say 
that the company was giving all the serv- 
ice it could give and doing the best it 
could do, and that is all that could be 
done, which would at once raise a con- 
troversy as to whether the company was 
really doing it or not. There was an- 
other way to approach the matter, and 
that was that the conditions that existed 
at that time, which surrounded the oper- 
ation of the cars in the city, were con- 
ditions which were apparent to the eye 
of everybody, but in the rush of business 
had been lost sight of. It was no new 
point, nothing novel, absolutely none; 
every one knew it who saw it every day, 
and yet when I came out with the state- 
ment before a public meeting, that was 
called on this burning question, that the 
trouble was not that there was not suf- 
ficient service, but that the public was 
deprived of the use of that service 
by reason of the obstructions that existed 
on the tracks and streets, for which the 
railroad company could not be held re- 
sponsible, and could do nothing, the mat- 
ter was viewed in an entirely different 
wav. We elaborated on that point after 
making a careful study of the general 
traffic conditions of the city, and went 
on to show that until there was a 
recognition on the part of the pub- 
lic authorities that the movement 
of thousands of citizens should be 
considered of greater importance than the 
delivery of a ton of coal or a barrel of 
flour, the railways were helpless to im- 
prove the condition of affairs, the matter 
was taken up as an almost entirely new 
proposition. Any number of letters were 
written to me at that time by persons 
who rode in the cars of our company on 
Broadway and who would say that a man 
with a truck of coal had held the car up 
for five or ten minutes, and they would all 
close with saying that the position which 
the company had taken in the matter was 
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right. The man with the truck load of 
coal had been running on the tracks for 
the last twenty years—but the public had 
become so used to the condition of affairs 
that it did not exercise enough thought 
to understand that the true cause of the 
delay in local transportation was not any 
fault of the operating company but of the 
conditions of traffic which existed on the 
streets of the city and had existed all the 
while. The agitation resulted in strong 
public sentiment. The regulation of city 
vehicular traffic was taken up by the 
police authorities and by other civic 
bodies, in the interest of the movement 
of car traffic, and treated from the 
standpoint, not of the company, but of 
the public; that the public were in the 
cars and that no one lost his right to free 
movement, ete., by reason of being in a 
car, and while the car itself might not 
have the same rights as an individual who 
was obstructing it in the street, yet the 
passengers in the cars Jost none of their 
right to free and easy passage through 
the city streets; that it was a question of 
the convenience of the few standing aside 
for the convenience of the many. This 
agitation resulted in quite a revolution 
which has had a lasting and improving 
effect all the time on the question of our 
transportation, viewed from this stand- 
point of the right of way. 

It seems to me on this question of right 
of way and other important questions con- 
nected with our work, that they are not 
taken hold of in a strong enough man- 
ner; that our side of the question is not 
put in proper shape before the public in 
many instances. We are very prone to 
consider we know it all, and the other 
fellow does not know anything; that the 
newspaper man does not know anything 
when he criticises us; that the citizen who 
writes a letter of complaint or criticism 
to the company does not know anything; 
but we know it all. We make ourselves 
helieve that we are carrying on our par- 
ticular business better than any one else 
could do it; and we resent suggestions 
and criticisms, when we really should 
study every criticism which is made to 
see whether we are right or not and get 
some good out of the criticism to produce 
a better result. It is the one thing, in my 
opinion, which has created much of the 
antagonism that exists in the public mind 
and in the public press regarding mat- 
ters connected with the operation of all 
our systems of transportation, some of 
the new systems as well as some of the 
old, the point that we think we know it 
all. I find when you approach any ques- 
tion from that standpoint that you can 
create not only a good deal of disturb- 
ance in the minds of others, but a good 
deal of disturbance in connection with 
the management of the property you 
have to do with. 

I will take up another point which oc- 
curred to me as a strong point, and that 
is the moving of the United States mail. 
When you consider the rights of the 
many as against the righte of the few, the 
United States mail wagon affords one of 
the strongest examples. A mail wagon 
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leaves the General Post Office in New 
York to go to the Grand Central Depot. 
It has mails destined for the Pacific 
coast, Honolulu, Japan, ete.—nothing 
local in its character whatever—yet I as a 
citizen of New York and you as a 
citizen of New York or any other 
city, if you happen to be in New 
York, must stand aside and let that 
mail wagon go by. The mail wagon 
and its contents are of no interest 
to us; add nothing to the comfort or con- 
venience of our lives; there is no mail 
destined for our office or our houses; we 
have no interest in it whatever. Yet the 
consideration of the interests of the 
world, as a whole, in the movement of its 
mail matter is such that the consider- 
ation of the rights of the millions against 
the few makes it necessary that you all 
must go a little to one side and give the 
mail wagon the freedom of the streets. 
We do not ask in our business for the 
freedom of the street in the operation of 
our cars, except for the operation of the 
cars in the interests of the general public 
and the quick handling of the people who 
are entrusted in our care. Of course, it 
is absolutely unnecessary, in view of the 
many addresses we have had on the sub- 
ject of what a boon street railways have 
been to the United States, to go over that 
old ground again and say why all this 
should be done, except to leave the state- 
ment in this shape—that we should con- 
sider this question in a broad way and 
see if we can not get the general authori- 
ties, not only of one state, but of all the 
states, educated up to that point where 
they will consider this question from the 
standpoint of the public itself. Our 
regulations are just as crude with refer- 
ence to municipal propositions connected 
with railway properties, lighting proper- 
ties, etc., as are many of our rules and 
regulations with reference to the opera- 
tion of a property. The conditions have 
changed so quickly in street railway 
operation that they have not been met at 
all by any change in municipal regula- 
tions; and when this question was re- 
ceiving so much consideration in New 
York city last winter and the matter dis- 
cussed very thoroughly in the newspapers, 
the newspaper men were surprised to find 
that the movement of electric cars with 
the millions upon millions of passengers 
transported every year was governed by 
regulations and laws away back in the 


sixties and seventies, and it was necessary. 


to collate these and get them in form to 
present them to the city authorities to 
vet them to see how absurd it was to 
regulate this vast traffic, or attempt to 
regulate it, by rules which had been 
framed for conditions which existed thirty 
or forty years ago. It was like an ex- 
perience I had not long ago where, 10 
looking over some questions connected 
with an accident, in taking up the rules 
and regulations of a certain company, I 
found that the rules and regulations were 
dated in July, 1872, when the property 
was a horse-car property with less than 
100 employés, and operated about twenty 
cars, and that same property by consolida- 
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tion had grown into a property employ- 
ing more than 1,200 men, with a corre- 
sponding inerease 1n service and all the 
operations of the company increased in 
proportion, and yet the road was operated 
under rules and regulations dated in 
1872, telling how the men should care 
for the horses, etc., and nothing being 
said with reference to electric motors. 

I am free to say that although there are 
certain limitations, restrictions and con- 
ditions imposed on the operation of street 
railways abroad, I would be willing to 
accept these restrictions and limitations 
and bear whatever loss might ensue, to 
gain the advantage of having proper 
regulations of all kinds of street traffic, 
and have such regulations thoroughly 
and intelligently enforced, such as exists 
abroad in the operation of the various 
transportation systems. The systematic 
manner in which regulations govern 
street traffic of all kinds was one of the 
things which appealed to me very much 
in looking over the conditions that ex- 
isted on the other side of the water with 
reference to operation. 

I think that the importance of a 
proposition of this kind may be mini- 
mized in the minds of men who have to 
do with the operation of lines in the 
smaller cities and towns; but the im- 
portance of matters of this character is 
emphasized when you consider that a 
compilation was made last winter of the 
laws and regulations governing the move- 
ment of all street traffic of the United 
States by the authorities of the city of 
New York to determine what was rea- 
sonable regulation. Someone may consider 
that this matter is of no interest to 
him, because of the condition which pre- 
valls in his city, where his lines are 
located; but you must consider these 
two points: First, that whatever your 
regulations are, when this question 
comes up in other sections of the 
country, your regulations become a part 
of the consideration of what is being done 
in other places, large or small, and the 
next consideration is that some of you 
bright young men may be operating the 
lines in the city of New York within the 
next few years and will have to face this 
condition vourself. The same thing is 
true of the franchise proposition, and 
franchise regulations and limitations and 
restrictions, which could just as well be 
included in this general proposition, in 
my mind. On this point of franchise 
limitations and conditions, any one who 
has to do with the operation of properties 
can not in fairness to the country as a 
whole consider these things as entirely of 
locality. To-day enquiry is being made 
abroad as to what we are doing in this 
country; and the limitations and restric- 
tions that you may have in a weak mo- 
ment accepted in securing something for 
your property may be a keynote and 
turning point on which hundreds 
of enterprises abroad may be stranded, 
and ultimately some in our own 
country; and without going into a 
discussion of the details of this matter, 
from the standpoint of franchise limita- 
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tions, restrictions and conditions, from 
the standpoint of vehicular traffic and 
regulations, and from the standpoint of 
rules and regulations which govern em- 
ployés of these properties throughout the 
country, we can not consider any one of 
these points as individual, but they must 
be considered collectively and as a part of 
the whole number of the railroad prop- 
erties of the United States, if not of the 
world. 


Report of the Mexico Electric Tram- 
ways, Limited. 

The report of the Mexico Electric 
Tramways, Limited, for 1902, presented 
at the annual meeting of the company, 
states that the result of the company’s 
operations for the past year, after charg- 
ing interest on the debentures of the Com- 
pania de Ferrocarriles del Distrito Fed- 
eral de Mexico, and after payment of the 
three and one-half per cent guaranteed on 
the share capital of that company (under 
the terms of the lease), shows a net profit 
of the sum of $136,600.04, which, at the 
rate of exchange of eighteen and one-half 
pence, gives the sum of £10,529 to be car- 
ried forward to the credit of the London 
profit and loss account. The interest re- 
ceived on the debentures of the Compania 
de Ferrocarriles del Distrito Federal de 
Mexico (held by this company) and the 
dividend declared by the Compania de 
Ferrocarriles del Distrito Federal de 
Mexico on its share capital (all of which 
is held by this company) is then added, 
and after charging expenses and obliga- 
tions, etc., against the same, a net balance 
is shown to the credit of profit and loss 
account of the sum of £20,260. The 
usual dividend of six per cent has been 
paid on the preference shares. 

During the year under review the com- 
pany issued 112,987 preference shares, 
completing the issue of the 500,000 pre- 
ference shares authorized. One small but 
important addition to the electric service 
in the City of Mexico has been made dur- 
ing the past year. The total distance 
now operated on by electricity, under the 
company’s system, is 116 kilometres. 
During the year under review 31,132,030 
passengers were carried, as against 26,- 
709,225 passengers during the previous 
year (1901), being an increase of 4,422,- 
805 passengers, and the receipts amount- 
ed to $2,400,787.83, as against $2,103,- 
174.87 in 1901, showing an increase of 
$297,612.96. The increase in prices of 
material and rise in wages, as a conse- 
quence of the lower exchange during the 
past year as against the previous year, 
may be taken, at a moderate estimate, at 
about twenty per cent. Traffic receipts 
since the beginning of January this year 
have shown a steady increase, and the re- 
ceipts for last month reached the en- 
couraging figure of $241,500. 
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A New Marine Steam Turbine. 

A new form of turbine engine suitable 
for driving ships has been invented and 
patented by Mr. John Merson, of Eng- 
land. In this engine the steam passes 
radially outward through rings or vanes, 
expanding in its- passage, and is finally 
exhausted into a condenser from the out- 
side of the casing which encloses the vane 
dises. In the simplest form of construc- 
tion a cylindrical casing is employed, 
having vanes on its inner end faces, and 
a vane disc is mounted within this casing 
upon a driving shaft which passes through 
stufling boxes in the casing ends. Vanes 
on each side of the vane dise work between 
the rings of vanes on the casing ends. In 
this case the latter are stationary and the 
steam is admitted through a passage into 
the centre of the casing around the shaft. 

In the second form of construction the 
casing is simply an enclosing chamber 
with plain walls. In this casing a vane 
disc is mounted on a central shaft and two 
facing discs having rings of vanes are ar- 
ranged to cooperate with the vane disc, 
one upon each side of the latter. - One of 
the facing vane discs is mounted on a 
hollow shaft, and the other is connected 
to the first one beyond the periphery of 
the central vane dise. Steam is admitted 
into the hollow shaft and passes into the 
turbine along the interior of the shaft, 
being distributed from the central 
chamber of the turbine through suitably 
directed passages; and after passing 
radially through the turbine, it is dis- 
charged from the outlet orifice at the out- 
side of the casing. In this turbine there 
are no stationary vanes. The central 
vane disc and the two coacting facing 
discs are driven in opposite directions, the 
central shaft being thus turned in one 
direction and the hollow surrounding 
shaft in the other. Upon each of these 
two shafts is mounted a propeller, one 
being right-handed and the other left- 
handed. 

A reverse rotation of the turbine may 
be produced for backing a ship by a 
further series of vane rings and fixed 
vanes on the end walls of the casing be- 
tween which the outer vanes on the fac- 
ing discs are adapted to work. Steam is 
admitted here through suitable side pas- 
sages and drives the hollow shaft and its 


propeller backward. In either case the 
exhaust of the steam from the outside of 
the casing causes an almost complete 
vacuum in the other set of vanes which 
are not in operation, so that there is very . 
little resistance to rotation in the non- 
working vanes. There is no end thrust 
in either direction, as the steam acts 
radially and equally all around the shaft. 
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Electrical Patents. 


Bror A. Bergman, a mechanical engi- 
neer, of Nyfors, Sweden, has patented in 
this country a new method of recovering 
tin from scraps of tinned iron. The 
electrolytic processes hitherto employed 
are all based on introducing the scraps, 
either compressed or contained in baskets, 
as the anode into an acid or alkaline 
electrolyte and by means of an electric 
current dissolving the tin, and depositing 
it on the cathode. The disadvantage 
connected with all these processes lies in 
the electrolytes soon becoming useless 
and requiring renewal; the acid baths, 
owing to dissolution of iron, which causes 
high tensions accompanied by greater dif- 
ficulty of dissolving the tin and the 
depositions of an impure product on the 
cathode, since basic salts are deposited 
and iron is also precipitated ‘when the 
current density increases; the alkaline 
electrolytes, owing to an increase of stan- 
nate of alkali in solution, probably de- 
pending on the tin being dissolved as 
divalent iron, but separated as a tetra- 
valent one, so that the same quality of 
electricity dissolves more tin at the anode 
than is precipitated at the cathode, to 
this being added the action of the car- 
bonic acid of the air in forming carbonate 
of alkali, which is likewise useless for the 
solution of the tin. When the percentage 
of stannate and carbonate of alkali is 
increased and that of caustic alkali de- 
creased, the tension of the bath rises, 
oxygen and hydrogen are generated, the 
tin dissolved with greater difficulty, and 
the scrap iron being but imperfectly 
freed from tin becomes useless for 
smelting into high-grade iron, the elec- 
trolyte, moreover, becoming worthless 
and must be replaced and subsequently 
regenerated in some suitable manner. 
Briefly speaking, by anodic dissolution 
and cathodic precipitation it is impossible 
whether with acid or alkalingmelectrolytes 
to work any length of fe ‘point 
being soon reached where Be process on 
the above grounds is spontaneously dis- 
continued. Meantime an increasing 
amount of electric energy is grad- 
ually lost, owing to the secondary 
reactions appearing and interfering 
with the process. It has also been 
tried to arrange the tin scrap as the 
anode and some more positive metal—for 
‘instance, iron—as the cathode in a caustic 
solution, thereby forming a galvanic pair 
generating electricity at the same time as 
the tin was dissolved. This process of 
dissolving would, however, stop long be- 
fore all the tin is removed from the iron, 
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a current of electricity from outside 
sources had to be applied, and the 
troubles already mentioned were encoun- 
tered. The consequence has been that 
at the present state of the art the detinned 
scrap iron is contaminated with some 
tin and fetching only a very low price 
in the market. The present electrolytic 
process for recovering tin from scraps of 
tinned iron, is based on an entirely 
different principle. According to this 
method, to be sure, tin is dissolved by 
means of caustic alkali, though in such 
a manner that a primary battery is 
formed for transforming the chemical 
energy developed into electric energy, 
and the action is strong enough to dis- 
solve every particle of tin. In other 
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words, the inventor has succeeded in 
arranging the apparatus in such a way 
that the electric energy generated is 
neither too weak nor too strong. He has 
accomplished this by introducing a de- 
polarizing compound into the galvanic 
pair. Depolarizers have long been used 
in connection with galvanic pairs for the 
purpose of generating electricity, but the 
discovery lies in the great beneficial 
action of using a depolarizer in connec- 


tion with detinning tin scrap in a causti: 


solution. The electric energy generated 
in this manner when the tin is dissolved 
into stannate of alkali is taken up by and 
stored in storage batteries connected with 
the poles of the apparatus in such a man- 
ner that the said energy may be used 
in the final precipitation of the tin or for 
any other purpose. 

The Security Investment Company is 
the assignee of a patent granted to 
Charles J. Reed, of Philadelphia, Pa., on 
a method of treating lead plates for use 
in secondary batteries. The invention re- 
lates to the treatment of lead plates to 
form active material or material adapted 
to become active; and it has for its object 
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to provide a method which will effect the 
formation of the material more ex- 
peditiously and of greater depth than is 
possible by the methods heretofore 
usually employed. In practising the in- 
vention, a metallic-lead plate of suitable 
form and dimensions is first subjected 
to the action of a suitable acid in gaseous 
condition—such, for example, as hydro- 
chloric-acid gas—in a closed chamber or 
receptacle, preferably in conjunction with 
an oxidizing agent—such as nitric acid, 
nitric oxide, nitric peroxide, chlorine, or 
bromine—thus producing a layer of lead 
chloride. While it is preferred to employ 
an oxidizing agent in connection with 
gaseous hydrochloric acid for converting 
lead into lead chloride on account of the 
more rapid conversion thus produced, a 
less rapid conversion may be effected by 
the hydrochloric-acid gas alone. In order 
to form the active material to be utilized 
in secondary batteries, the lead chloride 
formed as above specified is reduced to 
spongy metallic lead either by electro- 
chemical action or by the reducing 
action of metallic zinc or some other 
suitable reducing agent. Means for 
practising the invention are shown in 
the accompanying drawing, the signal 
feature of which is a sectional view, par- 
tially diagrammatic in character, of 
the apparatis employed. The closed 
chamber or receptacle 1 is formed 
of glass or some other material 
which is not chemically attacked by the 
gases and liquids employed in the process, 
and in the chamber or receptacle is placed 
a lead plate 2, which, as above indicated, 
may be of such form and dimensions as 
will adapt it for use as a secondary-bat- 
tery electrode. Hydrochloric-acid gas is 
introduced into the receptacle 1 through 
a suitable tube or pipe 3 under sufficient 
pressure to fill the receptacle. This gas 
attacks the surface of the plate 2 and con- 
verts it into lead chloride. In order to 
make the converting action more rapid, 
an oxidizing agent—such, for example, 
as chlorine or one of the higher oxides 
of nitrogen is used, in conjunction with 


the hydrochloric-acid gas. The hydro- 


chloric-acid gas may be mixed with the 
above-mentioned gaseous oxidizing agents 
before introduction into the chamber or 
receptacle, or the two gases may be intro- 
duced separately. If the amount of gas 
in the receptacle 1 at any time exceeds 
what is desired, it may be drawn off 
through pipe 3a. This pipe may also be 
utilized as an exit for air when the hydro- 
chloric-acid gas is first introduced into 
the receptacle. The formation of lead 


chloride is greatly promoted by keeping 
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the surface of the lead plate 2 in a moist 
condition, this condition being brought 
about either by submerging the plate in 
water or in a solution containing either 
hydrochloric acid or nitric acid. If water 
is employed, it soon becomes a solution of 
hydrochloric acid by reason of the absorp- 
tion of a portion of the hydrochloric-acid 
gas. The intervals between the ap- 
plications of moistening liquid may 
vary from two to five hours, ac- 
cording to variations in the operating 
conditions. For the purpose of supplying 
water or a solution for moistening the 
plate 2, a receptacle 4 is shown, contain- 
ing a solution 5 of a suitable character 
and connected to the receptacle 1 by 
means of a siphon-tube 6. The receptacle 
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4 may also be provided with a pipe or 
tube 7, through which compressed air 
may be introduced into the receptacle. 
When the air is forced in through the 
pipe or tube 7, it obviously will force 
the liquid 5 through the pipe 6 into the 
receptacle 1, and after a sufficient amount 
of the liquid has been introduced into 
the receptacle 1 to moisten the plate 2 
the compressed air may be withdrawn 
from the receptacle 4 through exit-tube 
and cock 8, and the liquid will then 
flow from the receptacle 1 into the recep- 
tacle 4 by the siphon action. 

Norman C. Bassett, of Boston, Mass., 
has invented an electric motor, and has 
assigned the patent obtained thereon to 
the General Electric Company. The in- 
vention relates to back-geared motors, in 
which the armature-shaft carries a pinion 
meshing with a spur-gear on one end of 
the counter-shaft, which carries at its 
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other end a belt pulley; the object being 
to reduce the speed of the belt pulley so 
that the motor can be used in driving 


slow-running machinery. The counter- 


shaft is parallel with the armature-shaft 


and is journaled in bearings on the frame 
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of the motor. ` The object of the inven- 
tion is to provide a construction by means 
of which the counter-shaft with its spur-. 
gear and belt pulley can be angularly 
shifted to any one of several positions 
around the periphery of the motor frame 
in order to adapt the motor for use in 
various situations. The field-magnet 
frame of the motor has a cylindrical 
periphery concentric with the armature- 
shaft, which shaft is journaled in bearings 
in two circular heads. ‘These heads are 
fitted to rotate on the ends of the magnet 
frame and are securely clamped against 
the ends by screw-bolts spaced at equal 
distances apart on a circle concentric with 
the shaft. The edges of the heads are 
faced off to fit against the ends of the 
frame. On one side of each head there is 
a bracket or projection forming a jour- 
nal bearing for the counter-shaft. Suit- 
able caps retain this shaft in place. A 

separate gear is secured on one end of 

the counter-shaft and meshes with the 

pinion on the armature-shaft. The other 

end of the counter-shaft carries the usual- 
belt pulley and each head carries bearings 

for the armature shaft, which are pro- 

vided with oil wells, and furthermore, 

the bearings have arms by means of 

which they can be fastened to the head. 

The wells extend below their respective 

shafts, so as to give room for a body of 

oil which is carried to the journal by any 

suitable device, such as a ring hung 

thereon and dipping into the oil. When 

it is desired to change the counter-shaft 

from one side of the motor to a different 

position, the bolts are removed and the 
heads rotated a quarter turn. The bolt- 
holes in the head and magnet frame now 
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coincide again, so that the bolts can 
thereupon be replaced. In the same way, 
the heads can be given another quarter 
turn to bring the shaft to a position 
diametrically opposite its original one. 
Every time the heads are rotated to shift 
the counter-shaft, the bearings in the 
armature and counter-shafts must be 
changed to keep the oil wells below the 
journals. The magnet frame is provided 
with legs, which are preferably formed 
on a saddle in which the frame rests, 
This frame has a circumferential cylin- 
drical rib with a dovetail groove in the 
saddle. One side of the groove is formed 
by a wearing-strip backed by an angular 
filling-piece, both of which are clamped 


against the rib by a segment and fas- 
tening-screws. The strip and filling- 
piece can be adjusted for wear by a suit- 
able set-screw. This construction permits 
the whole motor to be angularly adjusted 
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around the axis of the armature-shaft to 
occupy positions intermediate those pro- 
vided for by shifting the counter-shaft 
or to take up slack in the belt driven by 
the pulley. 


Motor-Cars as Railway Feeders. 

One of the new developments on the 
Great Western Railway which were an- 
nounced by Lord Cawdor, the chairman 
of the company, at the recent half-yearly 
meeting, came into operation on Monday 
last, when motor-cars were run between 


Helston a Lizard. The motor cars 
have 2 Milnes-Daimler, and 
are equip with sixteen horse-powen 
petrol engines. They are capable of seat- 
ing thirty-two passengers. If this ex- 
periment proves successful, other road 


services will be established as feeders to 
the railway between the existing stations 
in country districts. These vehicles will 
furnish links with the outlying hamlets 
and small towns needing improved travel- 
ing facilities. The scheme is really the 
outcome of the still more important de- — 
velopment which will be inaugurated in 
October—that of running steam motor 
cars upon the railway itself, in order to 
meet the competition of tramway under- 
takings, which have reduced the company’s 
income from short-distance fares. f 
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Powerful Electromagnets. 

New forms of electromagnets have been 
devised by MM. Camacho and de Mare, 
and are here described by M. E. Guarini. 
Camacho’s magnet consists of a number 
of separately wound iron cylinders which 
slide one into the other. The different 
windings may be connected up in a 
variety of ways. When assembled, the 
various tubes of the electromagnet have 
the same polarity at corresponding ends. 
Similar in conception, but of greater 
power, is the magnot invented by M. 
de Mare. In this the poles are slotted 
anid concentric coils wound in the various 
slots. Figures obtained by means of iron 
filings with an ordinary electromagnet 
and that of de Mare show a much more 
even distribution of magnetic lines with 
the latter, and a table of comparative 
data is given, showing that with an ordi- 
nary wound magnet and one constructed 
by de Mare, each weighing about one 
kilogramme and containing equal weights 
of equal copper wire, for the same amount 
of electrical energy consumed, the carry- 
ing capacity, as measured by the author, 
was one kilogramme for the ordinary 
magnet and nine and _ six-tenths kilo- 
grammes for the de Mare.—Abstracted 
from the Electrician (London), August 
28. . | 

a 


A Process for Manufacturing Tubes of Mag- 
nesia with a Coating of Carbon for Use 
in Incandescent Lamps. 

In order to give stability to the carbon 
filaments of ordinary incandescent lamps, 
M. de Mare gives them a core of magnesia 
by means of the following process: He 
forms a mixture of magnesia, pitch and 
carbon, with which, under high pressure, 
he produces filaments, bands, etc., of 
suitable diameter. These, are baked in 
order to solidify them, and are then in- 
cinerated at a high temperature in a gas 
furnace, after being cut to the desired 
length. Then an electric current is 
passed through them while in contact 
with rarefied air. The carbon contained 
in the filament is burned, combustion 
commencing naturally at the exterior 
and continuing progressively toward the 
interior, the magnesia forming a solid 
covering. This treatment is continued 
until all the carbon is burned and a small 
cylindrical tube of pure magnesia re- 
mains. A hydrocarbon vapor is then ad- 
mitted to the chamber and this deposits 
on the magnesia a covering of carbon 
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similar to that obtained by the well- 
known process of flashing. These fila- 
ments have a higher resistance than those 
of carbon as at present used.—T'ranslated 
and abstracted from the Revue de I’ Elec- 
tricité (Berne), August 15. 
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Electrometallurgy of Zinc. 

A process of producing zine from its 
ores has been developed by M. Salgùes. 
The ore is mixed in a closed electric fur- 
nace with an addition of fluxes and proper 
reducing material such as coke. The mix- 
ture is fused, which results in the forma- 
tion of scoria practically free of zine. 
This is drawn off and rejected, and the 
metal is separated either by pouring or 
volatilization, according to the conditions 
of the operation. Tf it is poured it is 
recovered under the scorium. If it is 
volatilized its vapors are collected in the 
metallic condition in a condenser. The 
vapors can be burned so as to form zinc- 
white. Ninety per cent of the zinc can 
be recovered in this way. It is also possi- 
ble to treat blende in the same manner 
without roasting. When the mineral 
contains lead and sulphur these metals 
are recovered with the zinc. In 100- 
kilowatt furnaces the process gives an 
output of about five kilogrammes per 
kilowatt-hour. It is thought with speci- 
ally adapted furnaces that two tons of 
zine can be recovered per kilowatt-hour 
and with a preliminary heating of the 
materials a much better output will be 
secured. The process seems applicable to 
countries where water power is available 
and coal dear.—Translated and abstracted 
from the Revue Pratique de lElectricite 
(Paris), August 20. 


A 


On the Asymmetry of a Mercury Break. 

In making some experiments to deter- 
mine the law governing the capacity of 
the shunted condenser necessary to stop 
the sparking at the break of an inductive 
circuit, Mr. James Edward Ives discov- 
ered that the necessary capacity varied 
according to the direction of the current. 
This phenomenon was so marked that 
he undertook further experiments to con- 
firm it. The interrupter used when the 
action was noticed was an ordinary mer- 
cury break covered with acidulated water, 
contact being made with the mercury by 
means of an amalgamated copper wire. 
It was found that the action was not due 


to the acidulated water, nor to the metal 
of the contact wire, as the reaction took 
place with and without the water and 
with iron and platinum wires. It was 
also found that the effect was not due to 
the fact that in the ordinary mercury 
break the spark passes ‘between a point 
and a plane, for by making a contact 
between a wire and a thread of mercury 
in a capillary tube, the same action re- 
sulted. It is suggested that the asym- 
metry may be due to some selective action 
of the mercury vapor generated when 
the spark passes, of the same nature as 
the Cooper Hewitt effect, or it may be 
due to some capacity effect such as is 
found in the Wehnelt interrupter.—Ab- 
stracted from the Physical Review (New 
York), September. 
a 


The Production of High Potentials from 
Alternating Currents. 

The production of high potentials is 
becoming more and more important in 
studying many phenomena. Direct-cur- 
rent high potentials are generated by 
means of special dynamos or storage bat- 
teries, but up to this time have been 
limited to about 40,000 volts. By means 
of influence machines it is possible to 
reach 100,000 volts or more, but the cur- 
rent generated is very small. By means 
of induction coils, spark lengths of one 
metre and more are reached, yet with this 
apparatus exact measurements are diffi- 
cult, because of the inconstant action of 
the interrupter. The interrupter may be 
discarded and an alternating current 
used, and this permits of the calculation 
of the result if the applicd electromotive 
force follows a sine wave. Herr W. Wien 
has been working along this line with 
satisfactory results. In order to avoid 
the expense of a secondary with a very 
large number of turns, the turns in the 
primary coil are reduced; and that the 
number of turns in the primary may be 
made quite small, he adopted the plan 
of increasing the frequency of the applied 
electromotive force. A special alternator 
was built for him, giving 1,200 alterna- 
tions per second at a speed of 2,000 


‘revolutions per minute. This was driven 


by an cight-horse-power motor, and rated 
at seven kilowatts with a potential of 220 
volts. This machine was connected di- 
rectly to the primary of an induction ap- 
paratus with a spark-gap of forty centi- 
metres, having only forty-three turns of 
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copper wire of twenty-five square milli- 
metres cross-section in the primary and 
an ordinary iron core. There was no 
difficulty in obtaining a strong stream of 
sparks across a gap thirty-eight centi- 
metres long between two balls, with a 
primary current of forty-two amperes at 
forty volts. Much better than this could 
have been done, but it was not deemed 
advisable to risk the insulation of the 
secondary coil.—Zranslated and ab- 
stracted from the Physikalische Zeit- 
schrift (Leipsic), August 1. 
f a 

Aluminum Conductors for Electric Trans- 

mission Lines. 

In this article Mr. Alton D. Adams 
gives a description of a number of im- 
portant transmission lines in which 
aluminum is used instead of copper, and 
then discusses briefly the relative advan- 
tages of the two metals. Comparing 
wires of equal sizes and lengths, the 
aluminum has only sixty per cent of 
the conductivity of the copper. There- 
fore, to secure an equal conductivity. 
aluminum wire must have a diameter 
twenty-eight per cent greater than that 
of copper. Since copper is 3.33 times as 
heavy as aluminum, for equal weights 
the latter has 3.33 times the bulk of the 
former and a conductivity twice as 
great. The tensile strength of both 
copper and aluminum wire is about 
33,000 pounds per square inch of sec- 
tion, so that for wires of equal length 
and resistance, the aluminum is sixty- 
six per cent stronger. Medium hard- 
drawn copper has a tensile strength of 
about 45,000 pounds per square inch, so 
that for equal resistances the aluminum 
wire still has the advantage. This alone 
would allow the poles, cross-arms and 
pins of the transmission line to be 
lighter or to be spaced further apart, 
but, on the other hand, the strain due 
to the wind would be greater with the 
larger aluminum wire. As the surface 
of the wire may be no greater than that 
of the poles, the increased wind strain 
may not be as great as the increased 
surface of the wire. Aluminum has a 
greater coefficient of expansion, and for 
this reason must be strung with a 
greater sag, but this greater sag avoids 
much of the vibration of the wires which 
is produced by the wind if they are 
more tightly strung. Aluminum ex- 
pands between 32 and 212 degrees 
Fahrenheit about 0.0022 per cent; cop- 
per, under the same conditions, 0.0016 
per cent. The larger diameter of the 
aluminum: wire over an equivalent of 
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copper has an additional advantage in 
that the inductance varies inversely to 
the diameter of the conductor employed, 
and the silent discharge from wire to 
wire is also less with larger wires.—Ab- 
stracted from the Engineering Magazine 
(New York), September. 
# 
` A Question in Depreciation. 

In every new undertaking the setting 
aside of an annual sum to cover deprecia- 
tion of the plant is fit and proper for mak- 
ing an estimate of the returns to be expect- 
ed, but depreciation should not be accepted 
as of universal application, as there are 
numerous occasions when it can not be 
admitted if a sound commercial estimate 
is to be made. Consider the case of an 
independent plant that has already been 
at work several years, and the future 
economy of which is to be decided upon. 
Enquiry need not be made into the early 
history of the plant or the reasons which 
led to its installation. It may even be 
granted that the installation was initially 
an error and that the economy secured 
over purchased energy will vanish if the 
depreciation be deducted. That it has 
not proved a commercial success matters 
nothing to the present enquiry, which is 
whether further working of the plant 
would pay better than purchasing energy. 
If the plant would only sell for scrap 
iron price, it will sell for as much if run 
for five or ten vears more. It is there 
and can not be unpurehased. Obviously 
then, if a correct estimate is to be arrived 
at the plant must be taken as a free gift 
from a past error, and the future working 
costs must be calculated without depre- 
ciation, When at last the old plant can 
not be run for the price of purchased 
energy it should be stopped and sold. If 
plant would sell at the book value, a mis- 
take could always be cut short by sale of 
plant; but plant which may be worth book 
value as a going item becomes scrap very 
quickly if an attempt is made to sell it. 
Under such circumstances it becomes 
justifiable—in fact, commercially correct 
—to ignore depreciation in a plant which 
is already at scrap price, though not at 
scrap value, for the work it may still per- 
form. Another somewhat parallel argu- 
ment will attach to the evaluation of the 
work done by a plant and the apportion- 
ment of costs. It may occur that a pri- 
vate electric light plant is run in connec- 
tion with other plant, which can not be 
dispensed with. In this case, if the light- 
ing plant were stopped the only economy 
would be the saving in coal, which might 
be less than the cost of the purchased 
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energy. One can not get away from an 
accomplished fact and must not, there- 
fore, be tied down by axioms that only 
properly apply before calculations on 
paper have been materialized in the form 
of plant and the money sunk past recov- 
ery except by work.—Abstracted from 
the Electrical Review (London), Aug- 
ust 28. 
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The American Electrotherapeutic 
Association. 

The thirteenth annual convention of 
the American Electrotherapeutie Asso- 
ciation will be held at the Hotel Windsor, 
at Atlantic City, N. J., on September 22, 
23 and 24. 

Trains leave New York for Atlantic 
City at short intervals over the Pennsyl- 
vania Railroad, West Twenty-third street 
station. 

Atlantic City is a place of great attrac- 
tiveness for fall conventions, and the 
natural attractions, in addition to the 
splendid scientific programme which has 
been arranged, it is expected, will draw 
a large gathering to the sessions. There 
will be morning and afternoon sessions 
on Tuesday, Wednesday and Thursday. 
At each of these sessions, the reports of the 
committees will be heard and papers will 
be presented and discussed. 

Clarence Edward Skinner, M. D., LE. 
D., is secretary of the American Electro- 
therapeutic Association, to whom en- 


quiries should be directed. 
ease eter 


The Manufacture of Incandescent 
Lamps. 

A concession of great practical utility 
has recently been granted by the Mexican 
rovernment to A. Chaillet, covering the 
privilege of manufacturing incandescent 
electric lamps within the Republic. Im- 
mense quantities of such lamps are re- 
quired in Mexico, and as all are imported, 
it will be readily seen that freight, duty, 
insurance and breakage, together with 
merchants and manufacturers’ profits, 
greatly increase the cost of the lamp to 
the consumer. 

The abundant water powers of Mexico 
furnish a cheap current for electric light- 
ing, and new houses are invariably fitted 
out with electric equipment. 

A company has been formed to take 
over Mr. Chaillet’s patent and concession 
and to commence the manufacture of the 
lamps. The capital is $100,000 (Mexi- 
can), and the factory will commence with 
a daily output of 1,000 lamps. As this 
is less than the demand for the federal 
district alone, the output will be gradually 
increased in accordance with the demand. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Wireless Telegraph Apparatus. 

There is more interest taken in space 
telegraphy since its commercial utility 
has been assured and the practicability 
of the apparatus perfected than even a 
visionary person could give credit to. 

So clear is the click on the receiver 
that the messages sent by the operator 
seldom need repeating, and if both are 
experts, the messages sent and received 
are always identical. The future useful- 
ness of the system here described, is stated 
by the manufacturer to be neither doubt- 
ful nor problematical. 

The transmitting machine consists of 
telegraph key, batteries, transmitting 
transformer, mounted and insulated 


prepared material, impossible to punc- 
ture. The vibrators are made with 
heavy platinum contacts and so con- 
structed as to remain in constant adjust- 
ment. The coil is mounted with polished 
caps on each end and enclosed with a sheet 
of highly polished insulating material. 
The secondaries terminate on each end 
of the coil at the top of the round 
polished caps. The vibrators are at- 
tached directly to one end of the coil and 
made fast to one end of the polished 
cap. At this point the primary current 
is connected. The telegraph key is placed 
in the battery circuit and when opened 
and closed, in making the dots and 
dashes of the Morse code, which excites 


Fic. 1.—SENDING APPARATUS. 


spark-gap, aerial capacity, ground con- 
nections and condensers; all assembled, 
connected and mounted on a highly 
finished hardwood base, so constructed 
that the spark-gap coil and key are the 
only parts exposed to view. The batteries 
supplying the power to the coil or trans- 
former are placed in the base, totally 
concealed. All the electrical connections 
between the coil, key, battery and spark- 
gap are also connected on the under side 
of the base, completely concealed. The 
transmitting coil consists of a high- 
frequency transformer, specially wound 
with separable primary and secondary. 
Very high insulating material is used in 
its construction. The core is so con- 
structed as to reduce to a minimum eddy 
currents or core loss. ‘The condensers 
are treated and insulated with special 


Fic. 2.—REcEIVING APPARATUS. 


the primary of the coil or transformer, 
causing rapid alternating currents in the 
secondary, allows a discharge to take 
place at the spark-gap. The spark-gap 
is mounted on highly polished insulating 
pillars, which support the metallic surface, 
which is made adjustable. At this point, 
the secondary of the coil is connected and 
also the capacity connections for attach- 
ing to the ground and aerial connections. 

The receiving apparatus consists of the 
following instruments and parts as- 
sembled and mounted upon a polished 
oak or mahogany base. 

Adjustable Clark patented sealed co- 
herers, with receiving stand and clips 
for supporting the coherer and making 
electrical connections thereby; also 
special wound split core relay, with one 
automatic tapper, condensers and shunt 


coils, batteries in the receiving and tap- 
per circuit. 

The batteries, shunt coils, condensers 
and tapper are all concealed in the base 
of the receiver case. The relay, coherer 
and stand, with binding-posts for aerial 
and ground connections, and the circuit 
switches, are the only parts visible on 
top of the base. | 

The relay is so constructed as to give 
the best results and is adopted and con- 
structed specially for wireless telegraph 
work. . 

The automotic tapper is arranged to 
work with the least amount of current, 
guaranteeing high efficiency and long life 
for the batteries. 

The complete arrangement of receiving 
circuit has been connected electrically in 
the most simple manner possible, in order 
to obtain the most practical results. 

To communicate between two bound- 
artes, it requires two sets of instruments, 
viz., transmitter and receiver at each 
point of transmission and reception, 
termed stations. 

Fig. 1 shows transverse section of the 
transmitting apparatus and transformer 
or sender, consisting of a modified form 
of the Hertz oscillator, the main feature 
of which is having one sphere of the 
spark-gap A earthed at B, and the other 
sphere connected to an elevated aerial 
capacity or vertical wire C, insulated 
from the earth, and the two spheres con- 
nected to the ends of the secondary wind- 
ing of the transmitting transformer D. 

When the key E is pressed, the cur- 
rent of the battery F is allowed to ac- 
tuate the coil of the transformer, ener- 
gizing the primary G and secondary D, 
which causes rapid succession of sparks 
to pass across the spark-gap into the 
vertical wire and earth. 

The sudden release, caused by the 
spark discharge, of the electrical strain 
created along certain lines of electrical 
force through space, by the charged 
wire, causes some of the electrical energy 
to be thrown off in the form of a dis- 
placement wave in the ether, and, as a 
consequence, the vertical wire or capacity 
becomes the radiator of electrical waves. 

‘Fig. 2 shows the receiver or responder, 
consisting of a coherer or adherer H, 
placed in a circuit containing the local 
cell I, the special wireless telegraph 
relay J. The relay is connected to work 


the secondary circuit, in which~is placed 
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automatic tapper K, also automatic re- 
cording tape and writing register M, 
with the proper shunts (1 and 2), for 
taking up excessive spark, or self-induc- 
tion at these points. 

The coherer, or responder, in its 
normal condition, made up of numerous 
particles of fine filings or composition, 
is an imperfect conductor, and offers a 
very great resistance; the current of the 
battery can not pass through it, to actuate 
the instrument, but when influenced by 
electrical waves, cohesion or adhesion of 
the particles takes place, the resistance 
breaks down and it becomes a fairly good 
conductor, allowing the battery current 
to flow through, its resistance falling 
from an infinite value to between 200 


‘and 500 ohms, thus allowing the current 


from the local battery to energize and 
work the relay, which in turn causes, 
automatically, a stronger current to work 
the tapper and automatic recorder as 


arranged in the secondary circuit. The — 


decoherer taps the coherer, and in this 
way restores its high resistance, the re- 
sults being that the responder is closed 
for a space of time equal to that during 
which the key is pressed by the operator 
at the transmitting station. 

The apparatus described above is that 
manufactured by Thomas E. Clark Wire- 
less Telegraph-Telephone Company, De- 
troit, Mich. Each transmitter and re- 
ceiver is enclosed in a neatly finished 
case, made to hinge in two parts, with 
nickel trimmings and leather-covered 
handles, making them just as portable as 
a suit case. Dimensions of receiver case 
is seven and five-eighths inches in height, 
twenty and three-quarters inches in length 
and eleven inches in width. The trans- 
mitter case is twelve inches in height, 
fourteen and one-half inches long and 
eleven and one-half inches wide. 
ea 

Electromagnets promise to come into 
common use for lifting heavy pieces of 
iron in factories and rolling mills. In- 
stead of the present hooks and chains a 
large piece of metal is suspended anove 
the iron or steel object to be fitted, a cur- 
rent is run through this, rendering it 
magnetic, so that it simply ptcks up the 
object and holds it until the current is 
turned off. A magnet weighing 350 
pounds can carry a load of five tons. 
The time required for fastening a 
load to a crane by the present methods 
is estimated to represent one-half the 
cost of handling the material, so that 


great saving in handling material is ap- 
parent. There is a number of these 
electromagnets now in use at different 
steel plants. 
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An Automatic Oil Filtering and 
Oiling System. 

The Collins Manufacturing Company, 
Conshohocken, Pa., has placed on the 
market a new form of automatic pressure 
oil filtering and oiling system. The 
operation of this system may be readily 
understood by referring to the accom- 
panying drawing. The tanks, A and N, 
are made of galvanized steel and have a 
capacity of sixty gallons each. The pipe, 
B, is three-quarters inch brass and 
nickeled to the elbow. The sight-glass, 


- C. is one and one-half inches in diameter 


and twelve inches long. The U-shaped 
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AUTOMATIC OIL FILTERING AND LUBRICATING 
SYSTEM. 


tubes, E and D, are brass, nickel-plated, 
three-eighths of an inch in diameter. The 


valves, F and G, are three-eighths of an- 


inch, brass, nickel-plated. The filtering 
tubes, H and I, are twelve inches in di- 
ameter and three feet long, made of steel, 
electrically welded and enameled. The 
filtering material filling these tubes is 
compressed bv a screw and disc not shown 
in the drawing. The piping from the 
pump is three-quarters of an inch in di- 
ameter. The pump is a duplex type and 
built to pump against high pressure, and 
is four inches by two inches by four 
inches. 

In this system the oil is supplied to 
the different cups by gravity from the 
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reservoir, A, situated in a convenient 
place some distance above the engine. 
After lubricating the bearings, the oil is 
carried by the pipe, P, to the tank, N, be- 
neath the engine floor. Through this it 
is taken by the pump, O, and forced 
through pipes, M and L, to the tubes, H 
and I. The two bases, J and K, contain 
coils which are heated by the exhaust 
from the pump, O. This thins the oil, 
which is forced through the tubes, H and 
I, by a pump pressure of 150- to 200 
pounds. 

The notable feature of this system is 
that the oil is visible through the sight- 
glass, and by means of the valves, F and 
G. the amount of filtered oil is supplied 
to the elevated reservoir for distribution, 
and is equal in amount to that consumed 
hy the machinery. 

This apparatus is furnished to the 
largest, as well as the smallest, power 
plants, and the company states the filters 
are able to clean from 10 to 5,000 gal- 
lons of oil per day. | 
Erie Railroad Company Experiment- 

ing with Telephones. 

E. P. Griffith, of New York, superin- 
tendent of telegraph on the Erie Railroad, 
has recently been experimenting with a 
new telephone device that will soon be 
installed over the entire system. 

By means of the new device telephone 
service is secured over metallic tele- 
graph circuits without interfering with 
either of the two telegraph wires. 

The tests made so far have proved 


‘i 
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thoroughly satisfactory, it is said, and 
despite the vast amount of noise on the 
telegraph wires, conversations were 
easily held and voices even clearly dis- 
tinguished. 

Mr. Griffith states that the new system 
will be in general operation over the Erie 
in a short time. 

The system is an auxiliary to the tele- 
graph department, and will be of in- 
valuable aid in railroad operation. It 
may also be used as a safety appliance 
in case of any possible misunderstanding 
as to orders. F 

In all probability the Erie will be the 
first system in the country to be thor- 
oughly equipped with it. — 
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Combination Arc and Incandescent 


Headlight. 


The Globe Electric 


urban railway service. 


The “Climax” combination headlight 


COMBINATION ARC AND INCANDESCENT 
HEADLIGHT. 


is a two-circuit lamp, are and incandes- 
It is simple in construction, neat 
in appearance and light in weight, mak- 
One of the feat- 
ures of this lamp is that it will operate 
on a consumption of current from one- 


cent. 


ing it easy to handle. 


Fic. 1.—Vartious Forms OF SiomBauGH Guy ANCHORS. an: 


half ampere upward, and restores the are 
quickly. Each headlight is furnished 
with two positive plugs, and change of 
light is made possible by inserting either 
arc or incandescent positive plugs into 
the receptacle, or by means of a two- 
point switch placed in the vestibule of the 
car. 

The lamp has double parabolic re- 
flectors, adjustable bumpers and is made 
of the best material throughout. The 
illustration gives a good idea of the neat 
and simple construction of the lamp. 


Manufacturing 
Company, Cleveland, Ohio, is manufac- 
turing a new type “Climax” combination 
are and incandescent headlight for inter- 
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Stombaugh Guy Anchors. 


The proper guying of poles, smoke- 
stacks, fences, ete., is a problem that 
’ 2 ? p 


confronts the street 
light and telephone 
managers nearly 
every day—how to do 
it best and with the 
greatest economy. 
The accompanying il- 
lustrations show the 
Stombaugh guy an- 
chor whieh is being 
generally used for 
this purpose all over 
the United States and 


railway, 


Canada. This device 
can be installed in 
from five to fifteen 


minutes, depending 
upon the size of an- 
chor and the nature 
of the ground. | 


In Fig. 1, Nos. 


390, 500 and 600 show the three and 


rodless 
To use this anchor, a strand 


one-half, five 
anchor. 


and six-inch 


N 


th, 

is. passed through its eye and_ the 
hollow shaft of the wrench (shown as 
Nos. 354, 505 and 606) which is fitted 
to the keyed portion of the anchor. The 
anchor is then bored into the ground as 
a corkscrew into a cork, and always at 
the angle the guy wire is to run. These 
anchors are used for light, medium and 
heavy strains. 

Nos. 351R, 502R and 603R show the 
three and one-half, five and six inch rod 
anchors which are used by those who 
prefer not to bury the strand. They 


electric 


twelve-inch 
bored in to its full length. 
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are installed the same as the rodless, but 
with greater ease. These anchors are 
furnished with rods five-sixteenths inch, 
three-eighths inch, one-half inch, five- 


Fig. 2.—METHOD or Ustna STOMBAUGH Guy ANCHORS. 


eighths inch and three-quarters inch, 
jJapanned or galvanized. The eight, 
ten and twelve inch (shown as 800, 1,000 
and 1,200) are used for very heavy strains, 
such as corner turns and dead ending, 
or for guying large smoke-stacks. 

Fig. 2 shows method of using the 
eight-inch Stombaugh guy anchor for 
guving poles of the East St. Louis & 
Suburban Railway Company, East St. 
Louis, Ill. 

Fig. 3 shows a very heavy line of the 
East St. Louis & Suburbar Railway 
Company which is dead-ended with one 


eS 


~ 


Fia. 3.—HEavy Construction, East ST. LOUIS 


& SUBURBAN RAILWAY. 


Stombaugh guy anchor 


The data, and illustrations for this 


description were obtained through the 


courtesy of the distributing agents for 
this device W. N. Matthews & Bro., 
1100 Carleton Building, Sts Bouis, Mo. 
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Telephone Apparatus Under Con- 
struction. 
At the Kellogg Switchboard and Sup- 
ply Company’s factory, Chicago, Ill., the 
following apparatus is in course of con- 


struction : 

A straight multiple exchange equip- 
ment is being made for Cleveland, Ohio, 
with an immediate equipment for 7,680 
lines, in eighteen sections of three posi- 
tions each, with an ultimate capacity of 
18,000 lines. The new Kellogg four- 
party selective system is to be installed 
in connection with this exchange, each 
cord circuit having a four-button indicat- 
ing ringing key in addition to the regular 
cord equipment. This switchboard is to 
replace the old four-division equipment 
now in use in Cleveland, which was at the 
time it was installed nearly four times as 
large as the largest straight multiple 
board then made. The old Cleveland 
board is of the local battery type, and it 
was considered less expensive to install 
an entirely new equipment than to change 
it over to work on centralized battery. 

Common battery exchanges of the latest 
type are being constructed for the follow- 
ing cities: Pasadena, Cal., 1,500 lines 
present equipment, mounted in a frame- 
work for 7,200 lines ultimate; McKees- 
port, Pa., 1,000 lines present equipment, 
mounted in 3,600-line framework; Lon- 
don, England, for Lavender Hill ex- 
change, National Telephone Company, 
800 lines present equipment; Linton, 
Ind., 800 lines present equipment, with 
3,000 lines ultimate; St. Louis, Mo., 
south office, 2,520 lines present equip- 
ment, with 7,200 lines ultimate, requir- 
ing at present nine sections of three posi- 
tions each; St. Louis, east office, 1,080 
lines present equipment, with 7,200 lines 
ultimate, requiring five sections for 
present installation; Taunton, Mass., 300 
lines present equipment, 800 lines ulti- 
mate; also four complete common bat- 
tery switchboards of about four hundred 
lines present equipment each, for San 
Bernardino, Long Beach, Santa Ana and 
Redlands, Cal. These latter have each 
an ultimate capacity of 1,200 lines. 

All the manually operated switchboard 
equipment to work in conjunction with 
the automatic exchange at Dayton, Ohio, 
and Grand Rapids, Mich., is nearly com- 
pleted at the Kellogg factory. The ap- 
paratus for Dayton consists of a multiple 
tollboard of two sections of two positions 
each, also a wire chief’s desk and a com- 
bined trouble clerk and information 
clerk’s desk, each of the latter having two 
positions, both equipped. The Grand 
Rapids, Mich., equipment consists of a 
present equipment of nine two-position 
sections of multiple tollboard, and one 
two-position section of rural line board; 
also a switching section of 12,000 lines 
capacity equipped for 5,500 lines, and a 
two-position chief operator’s desk, a two- 
position wire chief’s desk and two two- 
position information clerks’ desks. 


ELECTRICAL REVIEW 


The Lawrence-Hall Electric 
Company. ; 

The Lawrence-Hall Electric Company 
is one of the largest commercial institu- 
tions of Cincinnati, Ohio, and represents 
one of the most complete storehouses for 
electrical supplies in the country. The 


Mr. F. D. LAWRENCE. 


personnel of this company has been long 
and favorably known to the electrical 
trade, and the present business is the 
development and growth of a number of 
smaller operations, all of which have been 
ever progressive, and which have led up 


Mr. WILLIAM ALBERT HALL. 


to a modern establishment of considerable 
worth. 

Mr. F. D. Lawrence is president and 
treasurer of the company, and Mr. Will- 
iam Albert Hall is vice-president and 
secretary. Originally the business was 
organized under the name of the Hub- 
bard-Hall Company, changing later on to 
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the Hall Electrical Supply Company ; and 


on March 1, 1903, the name was changed 
to the Lawrence-Hall Electric Company. 

The company deals in a general line of 
electrical supplies, and is agent for a 
number of well-known manufacturers of 
specialties, ameng which may be men- 
tioned the following: Okonite Company, 
New York city; Peerless Electric Com- 
pany, Warren, Ohio; Osburn Flexible 
Conduit Company, New York city; the 
Phelps Company, Detroit, Mich. 

Mr. F. D. Lawrence was for a number 
of years manager of the Standard Elec- 
tric Company, of Cincinnati, Ohio, one 
of the largest supply houses in the West. 

Mr. William Albert Hall has been in 
the electrical supply business for many 
years, as his father was an old-time elec- 
trician and inventor of a number of elec- 
trical appliances now in general use. Mr. 
Hall has been associated in this manner 
with electrical interests since early in his 
career, and his experience has fitted him 
to conduct such a business as he is now 
connected with with security and judg- 
ment. 

SES 
Production of Coke in 1902. 

During 1902 there were 69,069 coke 
ovens in existence in the United States 
as compared with 63,951 ovens in 1901. 
Of these 69,069, 67,124 were active and 
produced an average of 378.4 tons per 
oven. The total number in 1902 included 
1,663 by-product recovery ovens, which 
produced 1,403,588 tons of coke, an aver- 
age of 844 tons of coke per oven. The 
quantity of coal used in 1902 to produce 
25,401,730 short tons of coke was 
39,604,007 short tons as compared with 
34,207,965 short tons used to produce 
21,795,883 tons of coke in 1901, an in- 
crease of 5,396,042 short tons of coal in 
1902 over 1901. The value of the coal 
consumed increased from $31,378,631 to 
$39,301,194. In 1901 the value of coal 
used in making a ton of coke was $1.44 
and the average price per ton for the coke 
produced was $2.04, a difference of sixty 
cents on each ton. In 1902 the value of 
coal used in making a ton of coke was 
$1.54 and the average price per ton of 
coke was $2.49, a difference of ninety- 
five cents on each ton of coke. The 
quantity of coke imported in the United 
States in 1902 amounted to 140,488 short 
tons, valued at $423,775, as compared 
with 72,727 short tons, valued at 
$266,075, in 1901. The export of coke 
in 1902 amounted to 439,590 short tons, 
valued at $1,785,188, as compared with 
430,450 short tons, valued at $1,561,898, 
in 1901, 


418 


Air-Blast Transformers. 

The accompanying illustrations show 
the assembly and complete view of West- 
inghouse air-blast transformers. 

Westinghouse transformers of large 
size are manufactured in two types—oil- 
insulated and air-blast. The advantages 
of oil as an insulating medium are so great 
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ASSEMBLY OF IRON IN ATR-BLAST TRANSFORMER, SHOWING 
VENTILATING DUCTS IN THE IRON. 


that the oil-insulated transformer is gen- 
erally selected for all voltages. The air- 
blast transformer is, however, made in 
considerable quantities for those installa- 
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ELECTRICAL REVIEW 


` trations are of the shell type, and their 


construction provides the same general 


\ 


features as are found in the Westinghouse 
oil-insulated water-cooled transformers, 
except that small differences in design and 
build are introduced where these are re- 


Fie. 3. 


STEPS IN THE BUILDING OF AN AIR-BLAST TRANSFORMER COIL, 


Fig. 1.—Single section of a coil. The wire is rectangular in cross-section and wound on edge. 
Fig. 2.— Two single sections assembled to form complete coil. 
Fig. 3.—Coil completely insulated with cable leads attached. 


tions where this type is preferred for volt- 
izes not exceeding 3,300. The transform- 
‘rs shown in the accompanying illus- 


quired by the change in the cooling medi- 
um. 


The capacity of the standard line of 
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transformers ranges from 100 kilowatts 
to 3,000 kilowatts, for voltages from 2,200 


2,750-KILOWATT WESTINGHOUSE AIR-BLAST 


TRANSFORMER 


to 33,000, and for frequencies of 7,290 
and 3,000 alternations. 

The method of cooling air-blast trans- 
formers is by a forced blast of air fur- 
nished by a blower. One blower gener- 
ally supplies a number of transformers 
in the same station, and the transformers 
are usually placed above an air-chamber 
in which a pressure is maintained 
slightly above that of the surround- 
ing air. The blower may deliver 
air directly into this chamber, or, 
if it is more convenient, may be lo- 
ed at a distance from the transformers, 
ag into a conduit which leads to the 
amber. The iron and copper are 
separately cooled. The air for cooling 
the coil passes up through the trans- 
formers between the coils, which are held 
apart by spacing strips, and discharges 
through an opening at the top of the 
transformer. This opening is provided 
with a damper for regulating the amount 
of air passing through the coils. The air 
for cooling the iron passes from the lower 
housing through a damper at one side of 
the transformer, and then horizontally 
through ventilating ducts spaced at fre- 
quent intervals in the iron. 

In all transformers, both high and low- 


———i“‘(as”” eae 
————E——— 


aa 
ea — a 


eptember 19, 1903 


tension windings are 
ber of flat coils. 1 
ductor is a flat Copp! 
entrically with onl 
The layers are sepa! 
by a continuous str 
insulating ma 
are insulated indivi 
rated by heavy insul 
the coil is mad 
thee are separal 
treated shield hi 
sulation strength. 
wil is covered by 
proof insulation 
strength, and a st 


electrical construct 


ame method is e 
insulating low-te 
~The ait-blast t 
m'a cast-iron he 
parts of the hou 
gether by bolts w 
W the lower cas 
STV to clamp t} 
which rests 9 
ach end of the 
ý give Acces 
a The l 

ounte upon 
atd) ues : 

St-tension ter 
ite brought ont 
ormer, althoug 
Tay be brought 

: bottom, as | 


ges from 100 kilm, 
» for voltages from )»; 


AST 


juencies of 7,2 


y air-blast tran 
blast of air fur- 
ie blower gener- 
of transformers 
'he transformer 
an air-chamber 
is maintained 
the surround- 
may deliver 
chamber, Or, 
_ may be lo 
» transformers. 
h leads to the 
ıd copper are 
r for cooling 
h the trans- 
hich are held 
d discharg’s 
top of the 
is provided 
the amount 
ls. The air 
m the lower 
one side of 
rorizontally 
ced at fre 


h and low 


September 19, 1903 


tension windings are divided into a num- 
ber of flat coils. The high-tension con- 
ductor is a flat copper ribbon, wound con- 
centrically with only one turn per layer. 
The layers are separated from each other 
by a continuous strip of a specially pre- 
pared insulating material, while the coils 
are insulated individually and are sepa- 
rated by heavy insulating barriers. Where 
the coil is made in two sections, 
these are separated by a specially 
treated shield having a high in- 
sulation strength. When completed, the 
coil is covered by a built-up moisture- 
proof insulation of great dielectric 
strength, and a strong mechanical and 
electrical construction is secured. The 
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A Small Engine-Generator Set. 

The demand for a small engine-gen- 
erator set for marine purposes and use 
generally where compactness and low 
first cost are of more importance than 
low steam consumption and good fuel 
economy, has opened a most inviting 
field for just such an outfit as the one 
shown herewith. It is the outcome of an 
arrangement effected between the W. D. 
Forbes Company, of Hoboken, N. J., the 
builders of the engine, and the Crocker- 
Wheeler Company, of Ampere, N. J., 
whose standard open-type multipolar 
machine is used for the dynamo end of 
the unit. The set may be had in various 
sizes, but the particular one illustrated 


SMALL ENGINE-GENERATOR SET. 


same method is employed in winding and 
insulating low-tension coils. 


ad 


consists of a seven by six-inch simple 
engine capable of indicating twenty horse- 


The air-blast transformers are mounte@s power under 100 pounds of steam when 


in-a cast-iron housing, and. the diffelng gunning at 425 revolutions per minute, 
parts of the housing are held firmly to¥ “and a four-pole 20-D type generator hav- 


gether by bolts which pass from the upper 
to the lower casting. These bolts also 
serve to clamp the iron of the transform- 
er which rests on the lower casting. At 
each end of the base are panel openings 
which give access to the low-tension ter- 
minals. The low-tension terminals are 
mounted upon an iron bar (mica insu- 
lated) fastened in the lower casting. The 
high-tension terminals of flexible cable 
are brought out at the top of the trans- 
former, although both sets of terminals 
may be brought out at the top or both at 
the bottom, as may be desired. 


ing a capacity of eight kilowatts at that 
speed. Since illuminating is the class 
of service in which it will meet the most 
extended use, a more significant concep- 
tion of its capacity may be conveyed in 
the statement that it is capable of light- 
ing 140 sixteen-candle-power lamps. 
Nevertheless, it is remarkable for its 
lightness and compactness, weighing but 
2,800 pounds and measuring in extreme 
dimensions but fifty-two and five-eighths 
inches long, thirty-five and one-quarter 
inches wide and fifty-one and three- 
quarters inches high. 
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The engine by itself weighs only 475 


‘pounds, this extremely light weight hav- 


ing been secured without sacrificing 
strength or rigidity by employing 
scientifically correct lines in the de- 
sign and the best grade of open-hearth 
steel for the forgings entering into its 
construction. The crank-shaft is ma- 
chined from a solid forging, the crosshead 
and piston-rod are in one piece and there 
are no welds permitted in any part. 
The outfit has been produced with special 
attention to the refinements essential to 
satisfactory operation. For example, 
speed regulation is provided by a “Rites” 
patent inertia governor guaranteed to 
maintain within two and one-half per 
cent of constant speed, this being quite 
close enough to prevent the annoyance 
of flickering lights. Contrary to the 
usual custom, the governor is not com- 
bined with the flywheel, as a reference 
to the illustration will show. This is of 
advantage, for while the best location of 
the flywheel is between the engine and gen- 
erator the governor should be where it is 
most accessible for adjusting. Although 
the figure does not show it a gravity system 
of lubrication is furnished with the en- 
gine whereby all moving parts are kept 
continuously oiled while the engine is 
running. 

The generator is a compound-wound 
machine of the open type, there being not 
the slightest objection to its use in a case 
of this kind, as it may almost invariably 
be located where dust, moisture, combus- 
tible materials, or the usual conditions 
prevalent when an enclosed type of ma- 
chine is demanded, do not exist. By vir- 
tue of its open construction, on the other 
hand, it possesses certain advantages not 
enjoyed by its semi-enclosed or fully en- 
closed prototypes. | Chief among these are 
the availability of all of its parts for in- 
spection and repair, and the good ven- 
tilation afforded to the armature and 
windings, thus preventing excessive heat- 
ing even under considerable overload. The 
entire unit is the result of a most care- 
ful design, the component parts are of 
the highest class of material and the set 
will be found capable of a steady and re- 
liable service under long periods of con- 
tinuous full load. 

ia eee 

A new electric flashlight has recently 
been erected on the island of Heligo- 
land by the German Government. The 
apparatus consists of a revolving para- 
bolic reflector, which is said to give 
30,000,000 candle-power. The flashes are 
a tenth of a second in duration, and suc- 
ceed each other every five seconds. The 
light has been observed at a distance of 
forty miles. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


SPIER’S FALLS POWER PLANT AT WORK—The Hudson 
River Water Power Company has started the power plant at Spier’s 
Falls, N. Y., and on September 8 began delivering power to the 
towns of Glens Falls, Saratoga and Ballston for lighting purposes. 
The company is also delivering power to the Hudson Valley Rail- 
way for running cars over fifty miles of the company's road, and 
is also in a position to deliver 10,000 horse-power to the General 
Electric Company at Schenectady, N. Y. Three generators of 5,000 
horse-power each are now running, and seven more of the same 
capacity are to be put in operation as soon as possible. The com- 
pany has contracts to furnish all of the electricity for power and 
lighting purposes in Troy and Albany. 


PROFITABLE MUNICIPAL OWNERSHIP—The report of the 
Worcester (Mass.) Electric Light Company for the year ending 
June 30, 1903, is likely to prove an argument in favor of mu- 
nicipal ownership. The Worcester Electric Company paid eighteen 
per cent dividends on all its stock last year, an increase of ten per 
cent over the previous year. The company is capitalized at $600,000 
of stock distributed among 164 stockholders. The annual report 
filed recently in Boston shows gross receipts for 1902, $251,910; for 
1903, $273,981, an increase in gross receipts of $22,071. Expenses 
for 1902, $138,821; for 1903, $144,676, making an increase in ex- 
penses of $5,855 as against an increase in gross receipts of $22,071, 
leaving a net increase of $16,217. The dividends for 1902 were 
$40,000, and for 1903, $108,000. 


$1,000,000 MORTGAGE FOR TRACTION LINE—A mortgage for 
$1,000,000 has been entered by the Savings and Trust Company, of 
Cleveland, Ohio, for the Mineola, Hempstead & Freeport Traction 
Company, now the New York & Long Island Traction Company, of 
Long Island. The loan is for the purpose of constructing, building, 
equipping and maintaining the traction company’s lines and for the 
purpose of extending these. The company has a trolley road in 
operation from Mineola to Freeport, L. I., and will soon have the 
extension from Rockville Centre to the Brooklyn city line finished. 
A line is also operated to Queens, and new roads are contemplated 
to Babylon from Freeport, and lines from the north, central and 
southerly sections of the island into the city of New York, through 
traffic agreements with other lines, or over the company’s own sys- 
tem. 


HAWAIIAN ISLANDS ENGINEERING IMPROVEMENTS—It is 
estimated that very nearly $5,000,000 will be expended in connection 
with improvements at Pearl harbor, Hawaiian Islands. Three arte- 
sian wells are to be drilled, costing some $18,000. A pumping plant 
will entail an expenditure of $50,000, and a water-pipe system and 
stand-pipe are expected to cost $40,000. The same amount is to be 
spent in a sewerage system. Storehouses to cost $150,000 will be 
built, and a machine shop will be erected which will cost $150,000 
for construction and equipment. A foundry will be put up at a cost 
of $50,000, and a yard and docks built and equipped, costing $150,- 
000. The same sum will be spent on the construction of two 
wharves, and $100,000 is appropriated for dredging. An electric 
plant is planned, for which $150,000 is appropriated. For the pur- 
chase of tools and appliances $45,000 will be laid aside. Railroad 
and rolling stock will cost $100,000. The construction of the dry- 
docks is calculated to cost $3,250,000. 


AN EXTENSIVE INTERSTATE TROLLEY SYSTEM—Plans 
are under way for a continuous system of trolleys from Columbus, 
Ohio, to Pittsburg, Pa., or from Pittsburg to Indianapolis, Ind., 
through Columbus. A road has recently been opened from Pitts- 
burg to Wheeling, W. Va., and a contemplated extension to Bellaire, 
Ohio, is the beginning of the line connecting the cities above named. 
The line from Indianapolis, Ind., to Bellaire, Ohio, will be 364 
miles long, and from Indianapolis to Newark, about 226 miles. The 
road includes Columbus and Springfield on the line, as well as 
Dayton. A link is to be built from Newark to Zanesville, from 
which point a road runs to Bellaire and to Wheeling. From Wheel- 


ing the Ohio Valley Traction Company has a road of nineteen miles 
in operation to Wellsburg, W. Va. A grant has been allowed this 
company to construct a bridge across the Ohio River at Wellsburg, 
to connect with Brilliant, Ohio, the terminus of the Steubenville- 
Mingo Electric Railway, which has had a line in operation for some 
time to Toronto, Ohio. Rights of way have beer obtained and the 
survey is nearing completion for the construction of a road from 
Toronto to Wellsville, the terminus of the East Liverpool Street 
Railway, which operates to Smith’s Ferry, Pa., four miles east of 
East Liverpool. From Smith’s Ferry a survey has been completed 
for a road to connect with the Beaver Valley Traction lines at Van- 
port, Pa., which extends east, following the Ohio river beyond 
Rochester and Monaca. Rights of way have been secured and sur- 
veys completed by Cleveland, Pittsburg and New York capitalists 
for the construction of a road from Rochester to Avalon, Pa., where 
connections are to be made with the lines of the Pittsburg Railway 
Company, which has branches extending as far east as McKeesport 
and Wilmerding, Pa. 


ELECTRIC LIGHTING. 


OAKLAND, CAL.—The Suburban Lighting Company will extend 
its system to Fruitvale, to light the city streets. 


FORSYTH, MONT.—The new electric light plant which is being 
established here will be in operation within ninety days. 


MANKATA, MINN.—Welcome has voted to bond the village to 
the extent of $9,000 for a lighting plant and waterworks. 


BARNESVILLE, GA.—The city council has accepted the bids 
for the new electric light plant and work will begin at once. 


SPRINGFIELD, ILL.—Work has been commenced on the build- 
ing of a large addition to the plant of the Sangamo Electric Com- 
pany. 


WHITHALL, ILL.—The electric light plant at Roodhouse has 
been purchased by C. W. Payne, of Roodhouse, and W. J. Kreider, 
of Jacksonville. 


BELFAST, ME.—The plant of the Belfast Light and Power Com- 
pany has been sold to M. Curtis Fletcher, of Boston, at the re 
ported price of $30,000. 


BENTON, WIS.—The board of trustees has let the contract for 
the electric light plant to David Morrow, of Galena. Work is to 
be completed by November 1. 


DECATUR, ILL.—The main power plant for the Decatur, 
Springfield & St. Louis Interurban Railroad will be built at River- 
ton, near Springfield, at a cost of $250,000. 


JOHNSTOWN, PA.—The new Rockwood Electric Company, which 
has a contract to furnish street lights for that town, is rapidly com- 
pleting its plant, as it must be in operation by November 15. 


BAY CITY, MICH.—It is learned that the Saginaw-Bay City 
Railway and Light Company has purchased land in Saginaw and 
will erect a power-house to supply the Saginaw and Bay City lines. 


HOLLY, N. Y.—The Albion Power Company has purchased 
from George F. Lum his mill property and water rights at Clark’s 
Mills, east of Waterport. This purchase gives the company an ad- 
ditional water power equal to that at Waterport. 


MIDDLETOWN, N. Y.—The city has awarded a contract to the 
Consumers’ Light and Power Company to light the streets for one 
year from November 1. fhe company’s bid was $5,827.50, or $47. 
50 for arc lights and $9 for incandescent lights, additional lights 
to be furnished at the same rate. 


NYACK, N. Y.—A proposition to appropriate $21,000 for & 
municipal lighting plant at North Tarrytown was voted down at a 
special election of the taxpayers. The argument against the propo 
sition was that the village was too small to maintain such a plant, 
and that it would be lighted more economically by a private cor- 
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poration which lights the other towns and cities of Westchester 


County. 

GLOVERSVILLE, N. Y.—At the regular meeting of the board of 
trustees of the village of Fonda, the application of the Edison 
Electric Light and Power Company to set poles and string wires 
through the town was granted. The company will have the work 
completed by the middle of October. 


FAYETTEVILLE, W. VA.—The Fayetteville town council, at 
a special meeting, granted E. W. Becker and associates a twenty- 
five-year franchise to erect and maintain an electric light and 
power plant within the corporate limits of the town. The com- 
pany states that it will install a very complete plant. 


PORTAGE, PA.—-The Portage Light, Heat and Power Company, 
which is being promoted by H. A. Tompkins, P. F. Campbell, H. D. 
Hoover and J. J. McDonnell, has applied for a charter. The com- 
pany will supply current to this city and to the neighboring com- 
munities, including Wilmore, Puritan, Cassandra and Jamestown. 


ST. PAUL, MINN.—The electric franchise granted two years 
ago to F. B. Brace, G. H. Shellenberger and F. G. Genge, has been 
transferred to the Union Manufacturing Company. The company, 
which was incorporated to take over the franchise, will furnish 
power to factories in St. Anthony Park and light for two wards of 


the city. 


KNOXVILLE, TENN.—The Knoxville Power Company is pre- 
paring to begin work on its dam on the Little Tennessee, in the 
mountains of Blount County. The company plans to generate elec- 
tricity which will be sold to local manufacturing industries 
throughout this section. Its capital stock is $500,000, and those 
prominent in connection with it are General John T. Wilder ani 


Marshal R. W. Austin. 


FLINT, MICH.—The formal organization of the Flint Light 
and Power Company has been effected, with D. C. Wright, presi- 
dent, and A. G. Bishop, as secretary-treasurer. The board of di- 
rectors is composed of J. J. Hurley, W. A. Paterson, Alexander Mc- 
Farlan, D. C. Wright, of Flint, M. A. Brown, E. R. Knauss, of 
Philadelphia, E. R. Snyder, of Allentown, Pa., and J. H. Baker, of 
Buffalo, N. Y. The capital stock will be increased to $150,000. 


* DETROIT, MICH.—At the meeting of the public lighting com. 
mission, the annual report for the fiscal year ending June 30, 
1903, showed that the cost of operation and maintenance had in- 
creased $21,320.35 over that of the previous year, an increase of 
21.50 per cent. The increase is said to be directly due to the coal 
famine of last year and also to the present advance in wages. 
The total cost of maintenance and operation was $120,408.01, as 
against $99,087.16 last year. The total number of arc lamps sup- 
plied was 2,386, as compared with 2,133 the previous year. 


MINEOLA, L. I.—Incorporation papers have been filed in the 
county clerk’s office for the New York & Long Island Gas Company. 
The company purposes to supply electricity and gas for lighting 
streets, public and private buildings, etc., in cities, villages and 
towns throughout New York state, including the whole of Long 
Island, naming the towns of Hempstead, North Hempstead and 
Oyster Bay, in Nassau County; the villages of East Rockaway, 
Freeport, Rockville Centre, Lawrence and Sea Cliff, in the said 
county; the towns and villages of Brookhaven, Babylon, East- 
Hampton, Huntington, Islip, Riverhead, Shelter Island, Smithtown, 
Southold, Amityville, Greenport, Northport, Patchogue, Southamp- 
ton and Sag Harbor, in Suffolk; the borough of Queens, city of 
New York; the county of Queens, the borough of Brooklyn, city of 
New York, and the county of Kings. The directors named for the 
first year are John B. Summerfield, of Arverne; Eben Jackson, of 
Manhattan, and Seymour K. Miller, of Brooklyn. 


ELECTRICAL SECURITIES. 


Although there was a more favorable report regarding the crop 
condition than was expected, the market did not show any in- 
clination to rally, and the week closed with little improvement as 
far as activity in speculation was concerned. There is still a 
tendency in Many quarters to look askance at even good oppor- 
tunities for investment, due to the apprehension caused by the long 
Slump in the market. On the other hand, the ability of financial 
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interests to weather a long period of depression such as has been 
passed through recently has engendered a feeling of hopefulness 
in the stability of securities in general that works for sluggishness 
under conditions which at another time would cause the most ap- 
prehensive anxiety. Now that there is every opportunity for mone- 
tary relief, due to the $40,000,000 fund held by the Treasury De- 
partment, the opinion is gaining ground that it will not be neces- 
sary to touch any of this. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 12. 


New York: Closing 
Brooklyn Rapid Transit................. 40% 
Consolidated Gas ....... cc cee cee cee eee 173% 
General Electric ....... 0. ccc cw ween 162% 
Kings County Electric................... 150 
Manhattan Elevated .......... ccc. cee 1344 
Metropolitan Street Railway.............. 114% 
New York & New Jersey Telephone...... 148 


Westinghouse Manufacturing Company... 170 


A quarterly dividend of one and one-half per cent on the capital 
Stock of the Manhattan Railway Company will be paid on and 
after October 1, 1903, to stockholders of record at the closing of the 
transfer books on Friday, September 11, at 3 P. M. The transfer 
books will reopen on Wednesday, September 23, at 10 a. x. 

The board of directors of the Western Union Telegraph Com- 
pany has declared a quarterly dividend of one and one-quarter per 
cent upon the capital stock of the company, payable at the office 
of the treasurer on and after the fifteenth day of October next to 
shareholders of record at the close of the transfer books on the 
nineteenth day of September instant. For the purpose of the an- 
nual meeting of stockholders, to be held October 14, and of the 
dividend mentioned, the stock books will be closed at three o’clock 
on the afternoon of September 19 and be reopened on the morning 
of October 16. 

The balance sheet of the Consolidated Gas Company as of June 
30, 1903, shows assets of $102,518,945 and liabilities of $87,254,875, 
leaving a surplus of $15,264,070, as compared with a surplus of 
$14,095,754 on January 31, 1901. The company has been granted 
permission by the New York Stock Exchange to list $519,000 addi- 
tional capital stock, making the total amount listed $73,437,500. 

Additional assenting stock of the Westinghouse Electric and 
Manufacturing Company to the amount of $4,500,000 has been listed 
on the New York Stock Exchange, making the total amount listed 
$18,526,800. 

A dividend of-$2 per share will be paid on October 15, 1903, to 
holders of the stock of the General Electric Company of record at 
the close of business hours on Wednesday, September 16, 1903. 


Boston: Closing. 
American Telephone and Telegraph...... 13214 
Edison Electric Illuminating............. 230 
Massachusetts Electric ...............00. 78% 
New England Telephone................. 124 
Western Telephone and Telegraph preferred 80 

Philadelphia: Closing. 
Electric Company of America............ 84 
Electric Storage Battery common......... 55 
Electric Storage Battery preferred....... 55 
Philadelphia Electric ..............2000. 6% 
Union Traction 6 ioc fate aee oe saad eas Bs 437% 
United Gas Improvement................ 84 


A dividend of 2 per cent has been declared on the stock of 
the United Gas Improvement Company, payable October 15. Books 
will close September 30 and reopen October 16. 


Chicago: Closing. 
Chicago Telephone .................0000. 122 
Chicago Edison Light................... 145 
Metropolitan Elevated preferred.......... 55% 
National Carbon common................ 20 
National Carbon preferred............... 89% 
Union Traction common.................. 5 
Union Traction preferred................. 32 


It is stated that the Chicago Telephone Company now has in 
use a total of 94,025 instruments, being a gain for the year ended 
September 1 of 24,814. 

The month of August completed the first half of the Metropoll- 
tan Elevated Company’s fiscal year. The gross receipts amounted to 
$1,006,981, an increase of $56,022 or five per cent over the similar 


period in 1902. 


LEGAL NOTE. 


TELEPHONE “MISCONNECTIONS” AND THE LAW—The fol- 
lowing is an interesting study on this subject, as Case and Com- 
ment sees it: A suit against a telephone company for the failure 
of a telephone to work when needed to call the fire department, in 
consequence of which serious damage was done by the fire that 
might have been prevented if the telephone had been in working 
order, has just been brought in Rochester, N. Y. This is probably 
the first suit of the kind on record. The defence is that a clause in 
the contract under which the telephone was placed in the building 
exempts the company from “all risks for misconnections, mistakes, 
or errors in receiving, transmitting, or delivering messages.” The 
failure of the telephone to work is alleged, however, to be due to 
negligence in installing the instrument, or, rather, in the con- 
nection or joinder of the wires outside of the house, so that the 
ends did not remain in contact. The plaintiff claims that this negli- 
gence in connecting or joining the wires is not one of the “miscon- 
nections” referred to in the clause quoted. The question, therefore, 
seems to be merely one of the construction of the contract. It is, 
moreover, a narrow question, which is of general interest chiefly 
because the matter of liability of telephone companies for defects 
in their wires or instruments is altogether a new subject. The 
validity of such an exemption of the telephone company from lia- 
bility can hardly be open to question—at least in the state of New 
York. As the courts of that state uphold express contracts, even by 
common carriers, to limit their liability for negiigence, there can 
be no hope that they would hold that such a stipulation by a tele- 
phone company is not valid. The question might be somewhat 
less hopeless in the numerous jurisdictions which deny the validity 
of such stipulations by common carriers, on grounds of public policy. 
But that rule is clearly an exception to the general rule which per- 
mits parties to contract as they choose for exemption from liability, 
and even in case of railroad companies the courts have refused 
to extend the rule applicable to common carriers, beyond the limit 
of their business as carriers. In Stephen vs. Southern P. Co. (Cal.) 
29 L. R. A. 751, in Hartford F. Ins. Co. vs. Chicago M, & St. P. R. 
Co. 30 L. R. A. 703, 70 Fed. 201, and in some other cases a stipulation 
by a railroad company against liability for damages to buildings of 
a lessee on railroad land, even if caused by the railroad company’s 
negligence, has been sustained. On the other hand, the rule appli- 
cable to common carriers will necessarily be applied not only to 
telegraph, but also to telephone, companies in states where such 
companies are held to be common carriers. That a telegraph com- 
pany is a common carrier has been held in Western U. Teleg. Co. 
vs. Call Pub. Co. (Neb.) 27 L. R. A. 622; and there are direct de- 
cisions against the validity of a stipulation for exemption from lia- 
bility for negligence by such companies, in Brown vs. Postal Teleg. 
Cable Co. (N. C.) 17 L. R. A. 648, and in Gillis vs. Western U. 
teleg. Co. (Vt.) 4 L. R. A. 611, and in some other cases. That a tele- 
phone company is a common carrier is decided in State ez rel. Gwynn 
vs. Citizens’ Teleph. Co. (S. C.) 55 L. R. A. 139, and Nebraska Teleph. 
Co. vs. State ex rel. Yeiser (Neb.) 45 L. R. A. 113, but those cases 
did not expressly decide as to the exemption of such companies 
from liability for negligence. Wherever such companies are held 
to be common carriers the courts will doubtless apply the same rule 
with respect to liability for negligence that they apply in case of 
other common Carriers. 


TELEPHONE AND TELEGRAPH. 

SAN DIEGO, CAL.—An independent service is to be established 
between San Diego and Escondido. 

SENECA FALLS, N. Y.—The home Telephone Company has de- 
cided to erect its line to Bridgeport. 

CHATTANOOGA, TENN.—The Hamilton County Telephone and 
Power Company has been organized. 

SYRACUSE, N. Y.—The Postal Telegraph Company is putting 
a new line through from Syracuse to Oswego. 


YORK, PA.—The Cumberland Valley Railroad is constructing 
a telegraph line from Martinsburg to Winchester. 


SALT LAKE CITY, UTAH—The Utah Independent Telephone 
Company will put its wires underground in the business district. 


BLOOMSBURG, PA.—The Columbia County Telephone Company 
has been organized to build an independent telephone system in this 
county. 
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SPRINGFIELD, MASS.—The selectmen have voted to allow the 
Southern Berkshire Independent Telephone Company to locate poles 
and wires in the town. 


CANANDAIGUA, N. Y.—The Interlake Telephone Company is 
now connected with the Gorham, Stanley, Rushville and Hall’s 
Corners line, and also with Penn Yan. 


GAS CITY, IND.—Work on the rural line of the Central Union 
Telephone Company, between Gas City and Upland, has been com- 
menced, and it is hoped to have it in operation before cold weather 
sets in. 


HOUSTON, TEX.—The city council of Seguin, Tex., has grant- 
ed a franchise to the Commercial Telephone Company to erect a 
system of poles, wires, etc., and to conduct a telephone business in 
the city. 


WILMINGTON, N. C.—The Inter-State Telephone Company will 
make extensive improvements to its system in this city beginning 
next month. The city will be asked for permission to place all 
wires underground. 


TOLEDO, OHIO—The Toledo Home Telephone Company 
has reported a great increase in business in the last year, it has in- 
creased the number of telephones which are in use from approxi- 
mately 2,500 to 7,300. 


MIDDLETOWN, N. Y.—At the annual meeting of the stock- 
holders of the Monticello Telephone Company, the following officers 
were elected: John D. Lyons, president; A. A. Crain, vice-president; 
H. F. Hilmes, secretary; George L. Hatch, treasurer. 


LINCOLN, NEB.—The Beaver Crossing Telephone Company has 
changed its name to the Seward County Telephone Company. It 
has a capital of $50,000, and the incorporators are C. W. Doty, H. 
C. Johnson, J. P. Mayhew, Harry Coke and W. J. Organ. 


NEW YORK, N. Y.—It is announced that the Police Department 
of New York city has contracted with the New York Telephone 
Company for an exclusive telephone system. The present plan 
calls for 661 telephones, and the expense will be betweén $400,000 
and $500,000. 


BELOIT, KAN.—The Solomon Valley Telephone Company, which 
succeeded W. W. Dilworth, the proprietor of the Beloit Telephone 
Company, now has in operation exchanges at Cawker City and 
Glasco, as well as toll lines reaching from Beloit and Downs to 
Glasco and Scottsville. 


BALTIMORE, MD.—A new suburban telephone station will be 
established by the Maryland Telephone and Telegraph Company at 
Forest Park. This station will be opened to take care of the busi- 
ness of that company at Forest Park, Walbrook and Arlington. 
About $20,000 will be expended in erecting this new station. 


SPRINGFIELD, OHIO—The Morning Sun Telephone Company, 
of Morning Sun, Preble County, Ohio, has been incorporated with & 
capital of $10,000, by R. H. Douglass, U. M. Cook, J. R. McCreary, 
S. M. Paxton and S. C. Weed. It will operate lines from Morning 
Sun to Oxford, Fairhaven, College Corner, Eaton and Camden. 


KEOKUK, I0WA—Articles of incorporation have been filed by 
the Union Telephone and Telegraph Company, with its principal 
place of business in this city. The incorporators of the company are 
J.C. Hubinger, Alfred Stromberg, P. C. Burns, C. W. Stiher, Charles 
W. Farr, E. W. Hurst, E. B. Overshiner, Charles Messer and Henry 
Shafer. 


HETLAND, S. D.—Work has begun on a new rural telephone line 
which will connect with the system at this place. The line will 
extend in a northwesterly direction. It is also proposed to run 
another line southwest from the town to be completed this fall. 
It will connect with a line which runs in a southeasterly direction 
from Lake Preston. 


CONNELLSVILLE, PA.—It is announced that the Tri-State 
Telephone Company will build an independent line from this sec- 
tion to Pittsburg, and that work will be commenced in a short 
time. The company is also preparing to make connections with the 
Maryland, West Virginia & Pennsylvania Telephone Company, 
which will give Fayette County connections with all the towns be- 
tween here and beyond Cumberland. 
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ELECTRIC RAILWAYS. 

SUPERIOR, WIS.—The purchase of the Kenosha Electric Rail- 
way Company by the Milwaukee Railway and Light Company is 
reported. 

GRAND RAPIDS, MICH.—Russell B. Harrison, an Indianapolis 
capitalist, will build an electric road from Hammond to St. Joseph, 
Mich., with Kalamazoo as a terminal point ultimately. 

NEW YORK, N. Y.—The storage battery cars on the Thirty- 
fourth street division of the Interurban street railway, New York 
city, have been discontinued and the open slot system put in opera- 
tion. 


SHEFFIELD, ILL.—The Kewanee Straight Line Electric Rail- 
road has been incorporated with a capital stock of $15,000. It is 
stated that the company will construct a line from Kewanee to 
Annawan. 


JACKSON, MICH.—Projectors are said to be working on an elec- 
tric line between Saginaw and Flint. The route proposed is to 
parallel the Pere Marquette from Flint to Clio, thence to run due 
north to Frankenmuth, and thence to Bridgeport and Saginaw, 
with a short line from Saginaw and Frankenmuth to Vassar. Later 
the idea is to extend the line to Caro. 


LA PORTE, IND.—Surveyors for the Chicago, Indiana & Michi- 
gan Electric Railway, projected to run from St. Joseph, Mich., to 
Hammond, where it will make a Chicago connection, have com- 
pleted the survey of the route between Michigan City and Chester- 
ton. It is stated that construction will begin in this state as soon 
as the line is staked out to Hammond, and that the Michigan end 
will also be commenced. 


NASHVILLE, TENN.—Ground for the power-house of the pro- 
posed electric railway from Paducah to Cairo has been bought at 
Bandana, the central point on the contemplated route. The pro- 
moters of the enterprise are Paducah, Louisville and outside capi- 
talists. The plan is to conduct a passenger and freight business. 
and an effort will be made to get the use of the tracks of the 
Paducah City Railway Company. 


RICHMOND, VA.—The corporation commission has granted a 
charter to the Nelson & Albemarle Railway Company, which pur- 
poses to build an electric railway from the soapstone quarries, in 
Nelson, to the Southern Railway, in Albemarle, a distance of six 
or seven miles. The capital stock is placed at $250,000, and the in- 
corporators are J. W. Foster, H. L. Lane, D. J. Carroll, F. V. El- 
som, D. H. Pitts, J. G. Hopkins and George W. Bostwick. 


PERSONAL MENTION. 


MR. GEORGE W. JUDKINS has tendered his resignation as 
chief engineer of Los Angeles Traction Company, Los Angeles, Cal. 


MR. H. H. GEARY, sales manager of the Fostoria Incandescent 
Lamp Company, of Fostoria, Ohio, stopped in New York en route 
from the South. 

PROFESSOR CLARENCE T. JOHNSON, assistant chief of 
government irrigation investigations, has been appointed state en- 
gineer of Wyoming, Col. 

MR. M. D. STRUT, for twelve years superintendent of the 
engineering laboratory of the Purdue University, has resigned that 
position to enjoy a well merited release from routine duties. 


MR. ROBERT J. MASON, of Hampton, Va., has been appointed 
receiver for the Hampton Road Railway and Electric Company, and 
the Vandergrift Construction Company, of Newport News, Va. 


MR. H. W. CONRY, for twelve years identified with the Santa 


Fe Railroad shops at Topeka, Kan., has been appointed superin- 
tendent of the engineering laboratory at Purdue University. 


MR. J. A. ANDERSON, on September 22, will address the 
Modern Science Club, 125 south Elliott street, Brooklyn, N. Y., 
on the eastern power station of the Brooklyn Rapid Transit Com- 
pany. 

PROFESSOR J. MARK BALDWIN, of Princeton University, has 
been called to a new chair in psychology and philosophy in Johns 
Hopkins University. Professor Baldwin will immediately enter on 


his new duties. A 
MR. M. W. COOLEY, who is a member of the American Associa- 
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tion of Civil Engineers, has been appointed general manager of the 
New Trinidad Lake Asphalt Company, Limited, of Port of Spain, 
British West Indies. 

SENATOR GEORGE A. BARKER, vice-president of the Ameri- 
can Conduit Company and whose headquarters are at Los Angeles, 
Cal., has been a visitor to New York recently on important business 
connected with the company’s interests. 


MR. WILLIAM S. BARSTOW, consulting electrical engineer, 
announces that he has removed his offices to 56 and 58 Pine street, 
New York city. Mr. Barstow will continue to give special attention 
to the engineering and development of electrical properties. 


MR. L. S. STEWART, manager of the Postal Telegraph Com- 
pany, Chattanooga, Tenn., has tendered his resignation, to accept 
the position of manager of the electrical department of the National 
Construction Company at Chicago, with headquarters at Chatta- 
nooga. 

MR. WILLIAM MARCONI conferred with President Francis, 
Monday, September 7, at St. Louis, regarding the establishment of 
the wireless telegraph station on the exhibition ground. Mr. 
Marconi said, “I think it will be possible to send wireless messages 
from St. Louis to London with one relay and that at a coast station.” 


DR. WLLLIAM A. NOYES, formerly professor of chemistry at 
Rose Polytechnic Institute, has tendered his resignation to accept 
the position of chief chemist of the Bureau of Standards at Wash- 
ington, D. C. Dr. Noyes received his degree from Johns Hopkins 
University and has been at Rose Polytechnic Institute for several 
years. 

MR. ROBERT T. E. LOZIER, secretary of the Bullock Electric 
Manufacturing Company, Cincinnati, Ohio, and Mr. George B. 
Foster, manager of the Chicago office of the Bullock Electric 
Manufacturing Company, were New York guests registered at the 
Engineers’ Club last week. Mr. F. G. Bolles, of this company, is 
expected to return about the middle of September from a European 
trip. 

MR. RAYMOND R. FRAZOR, consular agent at Copenhagen, 
Denmark, under date of August 11, 1903, stated “A well-known firm 
with agents in Copenhagen desires correspondence with a firm 
in the United States which is in a position to furnish trucks for 
street cars and steam cars in a country foreign ‘both to Den- 
mark and the United States. Trucks for passenger cars will be 
required for the electric lines, and trucks for passenger and freight 
cars for the steam railways.” 

MR. THOMAS A, EDISON and a party o: friends on September 
5 made a trip from Orange to Phillipsburg, N. J., in an automobile 
constructed after plans drawn by the inventor. It is stated they 
made the run in léss time than the regular passenger train. Mr. 
Edison is stated to have said on arriving at Phillipsburg ahead of 
the train which left Orange at the same time, that mile after mile 
his thirty-five-horse-power automobile sped over the country roads 
at a mile a minute. The fact that the country trip included the 
climb over the Schooley’s mountains makes the run all the more 
remarkable. 

PROFESSOR BYRON BRIGGS BRACKETT has been appointed 
to the chair of physics and electrical engineering at the Thomas H. 
Clarkson Memorial School of Technology, Potsdam, N. Y. Mr. 
Brackett received his A. B. and A. M. from Syracuse University, and 
his certificate in electrical engineering and Ph. D. from Johns Hop- 
kins University. He is an associate member of the American In- 
stitute of Electrical Engineers and a member of the American Asso- 
ciation for the Advancement of Science. As instructor, he has been 
associated with Dickinson Seminary, Williamsport, Pa.; Adelhpi 
Academy, Brooklyn, N. Y.; Eastern High School, Washington, D. C.; 
electrical engineering laboratory, Johns Hopkins University, Balti- 
more, Md.; Union College, Schenectady, N. Y., and Rutgers College, 
New Brunswick, N. J., with which institution he was last connected 
previous to his appointment with the Clarkson School of Technology. 
His practical electrical engineering experience comprises the testing 
and inspection of all the cable manufactured for the United States 
Army during the Spanish-American War by the General Electric 
Company, Schenectady, N. Y.; a year’s work with the late 
Professor Henry A. Rowland, of the chair of physics, Johns Hop- 
kins University, and in the development of the Rowland printing 
telegraph, with considerable experience in commercial electrical 


testing at various times. 
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| INDUSTRIAL ITEMS. | 


THE NORTH ELECTRIC COMPANY, Cleveland, Ohio, on Sep- 
tember 12 gave its annual picnic to its employés, at Silver Lake, 
Ohio. The amusements included races, baseball, dancing, bowling 
and boating. 


DUNCAN ELECTRIC MANUFACTURING COMPANY, La 
Fayette, Ind., has published a new edition of its pamphlet descrip- 
tive of the Duncan integrating wattmeter for direct-current light- 
ing and power service. 


CINCINNATI ELECTRIC MOTOR COMPANY, Cincinnati, Ohio, 
announces that its name has been changed to the Barriett Electric 
Company; Mr. S. L. Barriett, president. It will expend about 
$50,000 for improvements. 


CROCKER-WHEELER COMPANY, Ampere, N. J., has recently 
brought out a pamphlet which gives an instructive description of 
the equipment of the new locomotive and car shops of the Lake 
Shore & Michigan Southern Railway at Collinwood, Ohio. 


THE EMPIRE ELECTRICAL SUPPLY COMPANY, Chicago, Ill., 
has just been incorporated with a capital stock of $10,000. This 
company will manufacture and deal in electrical devices. The in- 
corporators are C. W. Farr, A. N. Barothy and C. L. Hibbard. 


THE NATIONAL CARBON COMPANY, Cleveland, Ohio, has 
brought out an attractive circular, wherein is given data from the 
results of which is made the assertion, that “phenomenal” is the 
word which expresses the remarkable increase in the use of Colum- 
bia carbons in the past few years. 


H. T. PAISTE COMPANY, Philadelphia, Pa., has about com- 
pleted the general distribution of its new catalogue No. 10, which it 
considers practically “a dictionary of electrical supplies.” There is 
listed besides a line of general supplies, the most recent specialties 
taken up. Copies of this catalogue will be sent on request. 


THE SPEER CARBON COMPANY, St. Marys, Pa., has brought 
out an attractive circular descriptive of the Speer high-grade motor 
brushes. This brush, the manufacturer claims, is of uniform tex- 
ture and offers a soft frictional surface. The company guarantees 
that the brush will not heat up under the most severe cir- 
cumstances, 


I. B. WILLIAMS & SONS, Dover, N. H., tanners and manufac- 
turers of oak-tanned leather belting, rawhide and: tanned lace 
leather, have distributed a souvenir in the form of an illustrated 
booklet giving the history of the international cup races and 
illustrations of the more prominent boats which have partici- 
pated in these contests. 


WESTERN ELECTRIC AND MANUFACTURING COMPANY, 
New York city, announces the removal of its New York sale de- 
partment, Department I, the export and the general agent’s office 
to the New Hanover Bank Building, 11 Pine street. The executive, 
financial and stock transfer offices will remain on the fourth floor 
of the Equitable Building, where they have been located since 1889. 


THK FOSTORIA INCANDESCENT LAMP COMPANY, Fostoria, 
Ohio, has published a novel booklet which is entitled “Things About 
Inner Arc Globes.” This gives in detail the conditions under which 
arc lamp globes operate and the elements of difficulty with which 
this service is beset. A supplement to this matter is a chapter on 
“A Few Points That the Trimmer Should Not Forget,” and a 
chapter on cleaning. 


THE ELECTRICAL APPLIANCE COMPANY, Chicago, IJl., has 
just brought out its general supply catalogue No. 20. This catalogue 
ig a very attractive one in appearance, completeness and arrange- 
ment and is fully up to the standard of catalogues. It lists many 
new articles that have, it is stated, never been shown in a supply 
catalogue, and all out-of-date items have been eliminated. The 
company will send this catalogue out on request. 


WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has recently brought out a new portable ammeter, which 
can be furnished with a series transformer having leads thirty feet 
long, and so arranged that the series transformer can be slipped 
over the lighting transformer leads without disturbing them in any 
way. A card, descriptive of this instrument and also of a poly- 
phase wattmeter, portable or switchboard, is also being distributed. 


THE INTERNATIONAL STEAM CONDENSING COMPANY, 
Atlanta, Ga., manufacturer of cooling towers and condensers, will 
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be pleased to answer correspondence with regard to the equipment 
of engine plants for cooling towers. An elaborate series of tests 
made of a cooling tower at the Federal Prison, Atlanta, Ga., shows 
the results which have been obtained by this company’s installa 
tion. This datum is valuable and the company will be pleased to 
mail it to any one interested. 


THE VOUGHT-BERGER COMPANY, La Crosse, Wis., manu- 
facturer of telephone switchboards and appliances, has recently placed 
on the market a new magneto telephone designated as No. 45. This 
telephone is equipped with standard Vought-Berger Bell type, solid- 
back, long-distance transmitter, mounted on a hollow adjustable 
arm with double concealed cord, bipolar receiver with concealed 
cord connections, silk-wound long-distance induction coil, long-lever 
switch hook equipped with three or four-bar series generator, or 
four or five-bar bridging generator; all binding-posts concealed. 


THE STOW MANUFACTURING COMPANY, Binghamton, N. Y, 
in bulletin No. 52 describes the operation and application of Stow 
multi-speed motors. The speed control of this motor is a departure 
from that which has generally been adopted, and does away 
entirely with any outside apparatus, the speed control being en- 
tirely self-contained. The special advantage which the company 
claims for its multi-speed motor is that it requires but one voltage 
to operate on any speed. There is a total absence of auxiliary 
machines, wiring and apparatus, and at all speeds the machine 
operates at its full rated horse-power capacity. The speed is steady 
under load changes, and a high efficiency is obtained through 
the entire speed range. The characteristics of this motor make 
it specially adapted for driving individual machine tools, lathes, 
planers, milling machines, slotters, drills, presses, roll lathes, 
boring mills, printing-presses, power pumps, blowers, compressors, 
fans, etc. | 


THE AMERICAN STEEL AND WIRE COMPANY, Chicago, 
Ill., will be pleased to send to any one interested, upon request, 2 
valuable booklet which has recently been published, on “Water 
Purification for Cities by Sulphate of Iron.” This gives the details 
of water purification by mechanical and chemical treatment with 
sulphate of iron, for domestic and commercial use, and contains 
reports by Earnest E. Irons, bacteriologist, and James E. Campbell, 
chemical engineer. Sulphate of iron is one of the chemical 
products of the American Steel and Wire Company. To demon- 
strate its particular use in the purification of water, exhaustive 
tests have been made under the supervision of Messrs. Irons and 
Campbell. The waterworks system at Quincy, Ill., was selected as 
the plant at which to make the tests, because of the exacting con- 
ditions prevailing there, which would make favorable results all 
the more valuable. It was desired by the American Steel and Wire 
Company that the most scientific research and experiment be 
conducted, and nothing was omitted that would contribute to this 
end. The result is most favorable to the employment of sulphate 
of iron for the purification of water for both domestic and com- 
mercial uses. The report will be found to contain a great deal of 
valuable information, and should be given careful consideration by 
any one interested in this line of study. 

THE STANDARD POLE AND TIE COMPANY, Venezuela Build- 
ing, 133 Front street, New York, is introducing a cypress pole, 
as it introduced the juniper pole some four or five years ago. For 
the last half century the juniper or southern white cedar has been 
used in the South extensively, but the Standard Pole and Tie Com- 
pany has made it a point to advertise it and thoroughly introduce 
it in tne North. This company recognized the superior quality of 
the juniper and decided to push it, with a result that it has become 
known throughout all the states as a standard of quality among 
poles. The company’s best customers are the street railway com- 
panies, to whom it has sold over 100,000 in the last two years. The 
telephone companies and electric light companies alone, however, 
send enough orders to keep any small concern busy. For some 
time the company has been experimenting with the cypress. This 
like juniper, is a southern swamp growth. Both are free from butt 
rot, have exceedingly close grain and a remarkably small per- 
centage of sap wood. The cypress, however, is naturally very 
heavy; so heavy in fact, that the company thought it impossible 
to use it as a pole on account of the freight. By careful tests it 
has been found that by girdling the tree some three weeks before 
it is cut, and then keeping it entirely out of the water until it has 
seasoned for sixty days, the weight is decreased nearly one-third. 
This renders the pole marketable. It is the intention of the 
Standard Pole and Tie Company to push the cypress pole as it 


has pushed the juniper and it no doubt will meet with equal suc- 
cess. 
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Reports that are well authenticated indicate that the St. 
Louis Exposition next year will greatly exceed any former 
exposition in the magnitude, diversity and novelty of electrical 
and mechanical and allied exhibits. It is time the exposition 
management should commence to let the public in general, 
as well as electrical, know this, if the attendance the exposi- 


tion will assuredly merit is to be realized. 


At a recent mecting of the Maxim Electrical Engineering 
Company, Sir Hiram Maxim stated that he would shortly an- 
nounce an important invention which will bring forth more 
money than anything he had ever done. Ts it possible that 
this invention is connected with Sir Hiram’s flying machine? 
He has made many experiments with aeroplanes and flying 
machines, and his papers on this subject are of great scien- 


tific value. 


THE EQUIPMENT OF AN ELECTRIC CAR. 

When an accident occurs on an electric car, the immediate 
cause of the injury or injuries is usually the panic which arises 
as the passengers become alarmed and rush for the doors. The 
mystery surrounding all things electrical to the uninformed tends 
to throw them into a nervous and irresponsible condition when- 
ever anything about the car goes wrong. As a matter of fact 
an electric car is, compared with other vehicles, comparatively 
safe, and if the publie could only be brought to realize this there 


would be fewer accidents. 


The Car Equipment. 

The equipment of an electric car is very simple. The truck 
is fitted with one or two motors which drive the wheels through 
gears on the axles. To control the motors there is a resistance 
of iron under the car body and the two controllers, one on each 
platform. The controllers are merely a conveniently arranged 
group of switches which are so designed that the proper com- 
binations of motors and resistance are made when the control- 
ler handle is turned. The resistance is necessary to prevent the 
full electrical pressure from being thrown on the motors at the 
start, as this would tend to start them much too quickly. The 
other apparatus are the trolley pole and wheel, for collecting 
the current from the trolley wire, the circuit-breakers or auto- 
matie switches, which open and cut off the current when the 
motors are overloaded, the fuses which perform the same func- 
tion as the circuit-breakers and which merely supplement the 
latter, and the lightning arrester which provides a path from 
the trolley wire to the rail which can be followed, easily by a 
lightning discharge to the wire, but which will not be taken by 
the current which operates the car. 

In addition there is always a lighting circuit and usually a 
heating circuit. These run from the trolley pole to the truck 
and are independent of each other and of the motor circuits. 
The greater part of the wiring for these circuits is concealed 


beneath the floor of the car and is insulated. 


Possible Sources of Danger. 

There are two ways in which injury might be received by 
passengers on an electric car. Dangers due to the motion of 
the car are not peculiar to electrical cars and need not be con- 
sidered. First, it is conceivable that due to very bad work a bare 
wire might be left exposed, which might cause an electrical 
shock, but the probability of this is so very slight that it need 
not be discussed. Any danger due to lightning striking the car 
or wire is also small. In fact, a trolley car is really a safe refuge 


during a storm. The other danger is that due to a fire caused 


by the electrical equipment. 


Danger from Fire Slight. 
Where the work on the car is carried out properly there 
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should he shght risk of fire, though, of course, electrical appa- 
ratus, as well as all other apparatus, is subject to derangement. 
But there is nothing inflammable about.the electrical equipment, 
and about the only thing that can burn is the car body. There 
is no danger of an explosion which fills the car with flaming 
oil or gas, and in this respect the electrically lighted car is safer 
than cars lighted in other ways. Should the breakdown of the 
motors set fire to the floor of the car, there is Jittle danger if 
only a panic can be prevented. A car body is not particularly 
inflammable, and there is likely to be more smoke than flame. 
The risk of injury from jumping from a moving car is greater. 


Panics the Greatest Danger. 

As has been said previously, the real danger in clectric cars 
arises from the fact that a slight disturbance makes the passen- 
gers nervous, and a little smoke or the flash of a fuse starts a 
rush to the doors. The public will in time become used to the 
electrical methods of operation and then this danger will be less. 
They should expect to see a flash of light from the circuit- 
breaker at times and an occasional spurt of smoke when an 
overworked fuse melts. These effects are not signals of danger. 
Rather they are the signals that the safety devices of the cars 


are in order and are performing their proper functions. 


THE MEETING OF THE AMERICAN ELECTROCHEMICAL 
SOCIETY. 


The fourth general meeting of the American Electro- 
chemical Society, which was held at Niagara Falls last week, 
was In every Way an enjovable and profitable affair. Although 
the weather on the first day was bad, the bright, cheerful days 


following more than made up for the depression of the first. 


Interesting and Valuable Papers. 

At this meeting a number of papers of value and of unusual 
interest was read, certain of them drawing a full and illu- 
minating discussion, A decided advantage of the meeting 
was the comparatively small number of papers presented. 
At the two meetings preceding this there were so many papers 
to be read that the members became wearied and attendance fel! 


off. 


The Social Side. 

The social features also were enjovable and not overdone. 
Each member felt free to come and go as he pleased without 
in any way upsetting the plans of the local committee. The 


meeting was certainly a decided success. . 


ELECTROLYSIS AND TECHNICAL COMPETENCY. 

In the issue of the Execrrican Review for July 5, 1902, 
was discussed the subject of electrolysis of buried pipes, an 
effect which is usually attributed to the return currents from 
electric railways. In the discussion the following remarks were 
made: 


The current in the pipe system can, by means of increasing the 
ground return, be diminished to any quantity desired, to the limit 
of the financial ability of the corporation controlling the situation, 
but it can never be reduced to zero in this way. The remedy is 
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to break up the electric continuity of the piping system by insu- 
lating joints. A single insulating joint will stop more current in 
the piping system than many thousand dollars worth of copper laid 
in multiple with it, and twenty or thirty properly distributed in- 
sulating joints will reduce the current in a pipe line more than an 
almost infinite amount of copper would do. 


Our contemporary, the Electrical World and Engineer, in 
its issue of July 19, 1902, took us to task for the suggestion 
embodied in this quotation in the editorial which we quote in 
part below. Our contemporary deprecated the “reopening” of 
the question of electrolysis from electric railway currents. In 
its opinion, the suggestion offered in the ELECTRICAL REVIEW 
was not worthy even of an attempt to show that it would be 
inadequate, so it assumed to maintain its authority by stating 
incorrectly what had been suggested and sneering at the author. 

Although, in the opinion of our contemporary, the question 
of electrolysis was closed, since then several papers have been 
presented to engineering associations, both in this country and 
abroad, upon this topic; and one of these, read recently before 
the annual meeting of the German Electrochemical Society, 
which met in Mannheim, seemed to our contemporary to merit 
editorial comment. This comment, in the issue of August 29, 
we reproduce below in full, side by side with the quotation from 


the editorial of the previous year. 


ELECTROLYSIS FROM ELECTRIC RAILWAY 
CURRENTS, 


We regret to note that one of our elec- 
trical contemporaries has seen tit to re- 
open ina sensational manner the ques- 
tion of electrolysis from electric railway 
currents. ‘bhough the matter of cerro- 
sion by leakage from tailway return cur- 
rents Was some years ago one of much 
concern, With the advance of the elvctrie 
railway art and asa consequence of the 
thorough study given the subject by en- 
gineers, it is now known, even to the 
tyro ip electric railway engineering, that 
in the relatively few cases in which in- 
jury from the corrosion of underground 
piping is apt to occur. a definite remedy 
Is indicated by the local conditions. . . 
The technical competency of the writer 
who would thus resuscitate a question 
that in the past has been so annoying to 
the electrical railway industry, may be 
gauged from the remedy roposed for 
the alleged great danyer-—the insulation 
of ail Jomts of underground pipi g! 
And it is left an open question as to 
whether or not railway companies should 
bear the expense of applying this ex- 
traordinary remedy. It is not our cus- 
tom to refer in criticism in these columns 
to our electrical contemporaries. but we 
must make an exception in this case in 
view of the serious damage that might 
be intlicted upon a great industry by 
such an ill-judged editorial utterance: 
for though none with any technical 
knowledge would give it a moment's 
consideration, Che newspaper press is apt 
to accept the statements to which were- 
fer as the opinion of one competent. to 
speak on the subject, because they hap- 
pened to appear in the columns of an 
electrical journal.—E W. and E. July 
19, L402, 


ELECTROLYSIS IN ELECTRIC RarLway RE- 
TURN CIRCUITS. 


In a paper recently read before the an- 
nual meeting of the German Electro- 
chemical Society in Mannheim, Mr. 
Gaisberg described the damage effected 
in the buried metal pipes of Hamburg 
by return currents from the street. rail- 
way mains. It wasstated that while lead 
pipes showed a fairly uniform oxidation, 
wrought fron pipes were deepiy pitted in 
many places, while cast iron pipes were 
unaffected. An explanation which sug- 
gests itself for these observed conditions. 
is that wrought iron pipes are usually 
connected closely together by screw 
joints, and thus make good continuous 
metallic connection, while cast iron Us 
are pot usually closely united in metallic 
connection, and are thus electrically di- 
viled into a series of short lengths. 
Long conductors buried are naturally 
subjected to much greater danger from 
electrolysis than short conductors, be- 
cause they serve to connect remote areas 
between which a considerable difference 
of electric potential may occur. Con- 
a wrought iron pipes are spe- 
cially likely to carry return currents, 
and to be electrolytically disintegrated 
by them. On the other hand, when the 
difference of potential in the ground is 
sufficient to corrode cast iron pipes, the 
damage isapt to be more serious, since 
it repeats itself at every pipe joint.— 
E. W. and E., August 29, 1903. 


We have not wasted any energy in an effort to bring these 


two quotations into harmony, but one can not help wondering 


where the technical competency comes in. 


The immunity of 


cast-iron pipes from electrolytic corrosion is now explained by 


the fact that these pipes are not. usually closely united in metallic 


connection; but it was wicked a year ago to suggest the use of 


insulated joints to reduce corrosion! It speaks ill for our con- 


temporary’s opinion of the engineer, or for our contemporary 


itself, that it should state at one time that electrically poor 
joints may reduce electrolysis, and at another that none with 
any technical knowledge would give the insulation of joints for 


. . . . 2? 
the purpose of reducing electrolysis “a moment’s consideration. 
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THE PROFITABLE ELECTRIFICATION OF THE MANHATTAN 
ELEVATED RAILROAD. 


Perhaps one of the most important and far-reaching de- 
velopments of electricity is the electrification of the Manhattan 
Elevated Railway. It is not the intention to call attention to 
the great relief which has been provided to the patient travelers 
in the city of New York, nor of the added comfort and increased 
speed of the electrical elevated system. It is the financial re- 
sults and the effect which these financial results will have upon 
the general railroad situation to which attention is called. 


Successful Electrification of a Steam Road. 

For many years the Manhattan Elevated Railway had been 
successfully operated by steam locomotives, It carried its pas- 
sengers with a certain degree of comfort and speed, handling 
numbers greater than any other similar corporation previously, 
and at the same time earned dividends for its stockholders. 
Ever since the development of electric transportation, projects 
and suggestions have been made to change the Manhattan from 
steam locomotives to electric distribution. A conservative man- 
agement, backed up by reasonably satisfied and cautious stock- 
holders, deferred the improvement until such time as the de- 
mands of the traffic exceeded the capacity of the plant when 
operated by steam locomotives. 


The Attitade of Steam Railroad Men. 

To a certain extent this is the attitude of a great many rail- 
road managers in the United States to-day. They recognize 
that their patrons would be better satisfied, and as a result they 
would have a larger patronage, ff the heavy passenger traffic 
lines were operated electrically. But the large investment and 
the necessity of earning interest on the present capitalization 
and on the added cost, causes them to hesitate and wait. With 
this attitude of a large number of railway managers, admitting 
the desirability of electrification, but questioning the profit- 
producing capacity, the report covering the workings of the 
Manhattan Railway for the past year, and particularly for the 
last quarter of the last fiscal year, the first period of complete 
electrification, is of extreme importance. 

In detail the comparative figures of the earnings and ex- 
penses for the quarter ending June 30, 1903, compared with 


the corresponding period of the previous year, are as follows: 


1903. 1902. 
Gross earnings (3 months) .... $3,271,787 $2,857,250 Inc. $414,537 
Expenses........... T DEUSA 1,302,089 1,401,106 = Dec. 99,017 
Net earnings........... $1,969,698 $1,456,144 Ine. $513,554 
Other income................ 90,187 111,287 Dec. 21 100 
Total income.......... $2,059,885 $1,567,431 Inc. $492,454 
Interest and taxes........ para 684,563 ti55, 849 inc. 28.714 
Surplus............... $1,375,322 $911,582 Inc. $462,740 


An increase in gross earnings of over $400,000 with a de- 
crease in expenses of $99,000, making a gain to the profit ac- 
count of over half a million in three months, is a strikingly 
pleasing and desirable result. And when the cost is figured it 
shows that in 1902, with steam locomotives, the cost to the 
Company was 2.24 cents per passenger, whereas in the corre- 
sponding quarter of 1903 under complete electrification the cost 
per passenger was reduced to 1.98 cents. When it is noted that 
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the diminished cost was accompanied by increased train service, 
increased capacity, increased speed and increased comfort to 
cach individual passenger, the results are remarkable. Of 
course when analyzing the results, and even when predicting, 
before electrification was completed, what might be expected, 


many of the accomplished results were self-evident. 


The Importance of This Successful Electrification. 

But the important point is that this desirable result has been 
produced here in New York city under the direct observation 
of the gentlemen who control the destinies of the majority of 
the steam railroads of the United States. These men control 
the purse strings of and find money for railroad corporations 
when it is demonstrated to them that the proposed investment 
More than anything else, these men, these 
They recog- 


will be profitable. 
New York bankers and financiers, desire profits. 
nize that to make a railroad profitable it must satisfy the de- 
mands of its patrons and must adequately serve the territory 
tributary. These gentlemen, however, are loath to make large 
expenditures and put added burdens on corporations which 
under existing conditions produce reasonable profits. It is 
But 


now managers and engineers have an illustration, both of the 


natural, especially in finance, to let well enough alone. 


personal satisfaction which accrues to the passenger, as a 
result of the electrification of steam railroads, and also an un- 
answerable argument in favor of the profit-producing result from 
the necessary investment. 

Hence it is that we say, that the great and pronounced suc- 
cess of the electrification on the Manhattan Railway is perhaps 
the most important event in the development of electric trans- 
portation. It must not be forgotten that the principal bankers 
in the United States, including New York banks, have refrained 
largely from investing in the securities of electric, or so-called 
trolley roads. The reasons for this disinclination may be sum- 
marized as first, the rapidity with which business has developed 
and the consequent uncertainty as to the future; second, the 
conditions, local franchises, terminable rights, ete, pertaining 
to most electric lines; third, the tremendous financial optimism 
evinced by most trolley road promoters. Without mentioning 
other reasons, these three are sufficient to account for the lack 
of interest in trolley securities on the part of New York bankers. 
On the other hand a majority, if not all New York bankers, 
have made the bulk of their fortunes out of steam railroads. 
In most instances it has been made by a general study of local 
conditions and predicted earnings on future development. Ex- 
cept in rare cases this expected development has not failed. So 
the situation at the present time that confronts us is that railroad 
managements are willing to admit the desirability of electrifica- 
tion, the larger railroads have ample credit or finances for at 
least the beginning of a comprehensive scheme for electric 
development, and now the last argument against the investment, 
that of possible failure to produce profit, is removed. We may 
expect to see many of the large railroads follow the lead of the 
Long Island Railroad Company and plan and put into service 
continuously increasing electrical transportation plants. 
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Shop Testing of Motors and Generators for Commercial Service-Il. 


HE iron loss is plotted with watts 
as abscissa, and generator volts as 
ordinates. See Fig. 3.1 The 

saturation curve has for its abscissee and 
ordinates, generator field current and 
volts. 

As already mentioned, the saturation 
curve may start a few volts above zero, due 
to residual magnetisin. The iron loss curve 
begins at zero. In general, then, we shall 
obtain iron loss and saturation curves as 
indicated in Fig. 3. 

If, during the test, the excitation 1s 
carried far enough, it will be found on 
plotting the saturation curve that a de- 
cided bend will occur in the upper portion 
of the curve, indicating that the iron is 
becoming fully saturated. This is, of 
course, the so-called “knee.” 

3. Electromotive Force Regulation Test 
—The electromotive force regulation of a 
generator is the variation in voltage from 
no load to full load, the speed remaining 
practically constant. 

For the purpose of a test, the machine 
may be belt-connected to a motor arranged 
to run at constant speed. The wiring and 
connections for this test are shown in Fig. 
4. The load on the generator can be regu- 
lated by means of a water rheostat or any 
other convenient method of absorbing 
power. As the load is increased on the 
generator, it will be necessary to tighten 
the belt from time to time to ensure a 
constant generator speed. When ready to 
begin the test bring the generator up to 
speed. Then build up the gencrator field, 
adjusting the field rheostat until normal 
voltage on no load is obtained. Leave the 
rheostat at this point throughout the test. 
Observe the following: -~ 


Generator. 


Speed. | Amperes. Volts. “Field Amperes. 


| 
| | | 
Begin the test at zero load, increasing 
step by step to, say, twenty-five per cent 
overload. 

At this point it will be well to remem- 
ber that we are considering a compound- 
wound generator. 

When the machine is tested, it is some- 
times necessary to use a German silver 
shunt in connection with the series field. 


1 The curves shown in Figs. 8,5 and 6 are not plotted 
from the performance of any machine, but merely in- 
tended to indicate the general shape and relation of 
such curves. 


By Bertrand B. Abry. 


By varying the length of this shunt the 
field strength is decreased or increased un- 
til the desired regulation is secured. Such 
an adjustment provides for the proper 
regulation when allowance must be made 
for any variation in the engine speed. 
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SATURATION TEST. 


Furthermore, it provides a means of in- 
creasing or decreasing the field strength 
due to the fact that it may be mechanically 
impracticable to wind the series coils of 
just the caleulated number of turns for 
a given regulation. For example, the cal- 
culated series field may only require three 
and a fractional number of turns, but in 
the actual winding of the coil it may be 


MOTOR 
Fic. 4.— WIRING FOR ELECTROMOTIVE Force REGULATION TEST. 


necessary to make four complete turns. 
This will necessitate, then, the use of a 
shunt. 

In a well-designed machine, after full- 
load conditions are reached, it will be 
noted that the regulation curve may be- 
come flat or possibly droop if carried 
farther. Likewise the field current curve. 
This results from the armature reaction 


and from the fact that any further in- 
crease in the current rapidly increases 
the ohmic drop and cuts down the 
terminal voltage. Such a decrease in the 
terminal voltage means a corresponding 
decrease in the shunt field current. 

As the load is increased during the 
test, it should be noted whether it is 
necessary to shift the brushes to prevent 
sparking. With a well-designed machine 
no shifting at all or very little will suffice 
to insure good commutation at all loads. 

In general, the regulation and field 
ampere curves of a compound-wound gen- 
erator will appear as shown in Fig. 5. 
In the case of a generator these curves 
are plotted on an external ampere base. 
By “external” amperes is meant the cur- 
rent delivered to the line. 

That automatic voltage regulation is 
an inherent characteristic of a compound 
generator, is clearly shown by the regu- 
lation curve. 

A shunt-wound generator may be de- 
siyned for a varying voltage with a con- 
stant load, or a constant potential with 
a varying load. In the latter case the 
results of the test should show the regu- 
lation curve a perfectly straight line. 
To accomplish this, hand regulation is 
employed, starting with the field rheo- 


Water Rheo. 


Series 


GENERATOR 


stat set to give normal voltage on no 
load, as already explained. 

4. Calculation of Efficiency —Having 
determined the cold resistance, iron loss 
and regulation of the generator, we have 
sufficient data for calculating the kilo- 
watt input and output and efficiency. 
The term “efficiency” is here taken to 
mean the “commercial efficiency” or ratio 


— =m a 


— -h 


gogtenber 26, 190 


of output of gener: 
input or mechan: 
vatis) delivered t 
beginning of the te 
of the armature, S 
and the thermom 
these various parts 

For the sake of 
it will be found co! 
all resistances to 8 
cay, twenty-five de 


O 10 20 30 40 & 


Fie, 5.—ELECTROM: 


may be done or 
an increase or de 
from this 100-pe 
lent to 2.5 degre 
ample, if the 
measured is .125 
centigrade, at tw 
grade it will be 
and become .127: 
Ih calculating 
machine intend 
normal conditior 
each dar, it wot 
figure the efficie 
Cold resistances, 
in the calculatie 
be used correspo] 
at which the ma 
When in actual g 
termined by ry 
tomal load un 
comes constant 
hot resistance. 
After making 
any certain class 
ile to asume a 
Merea above 4 
grade which wil 
temperature of 
ating Under no 
If à German 
the Machine, its 
known, but it) 


the Manner aly 


Vol. uy, - 


tal Service. 


fact that any further > 
current rapidly itey 
op and cuts dom- 
e. Such a decreas ing 
€ MANS a corre 
shunt field current 

is increased during t 
be noted whether i. 
ft the brushes to preis 
a well-desined maii 
or very little will që 
ommutation at all jai 
1e regulation and f 
a compound-wound z. 
r as shown in Fig : 
generator these coma 
| external ampere ws. 
peres is meant the ea 
he line. 

voltage regulation i 
teristic of a compen! 
y shown by the rg 


generator may hed 
v voltage with a ot 
nstant potential w. 


ee 2 
| the latter aw t 


vould show the rze 
fectly straight Lie. 
hand regulation > 
vith the field rie 
f 
iter Rheo. 


TOR 


ST. 


voltage on Ne 


i en Ñ y—Ha yl ng 
Joss 
hare 


ance, Iron 
rator, We 
ting the kilo- 
nd eleen: 
vere taken to 
ney OF ratte 


September 26, 1903 


of output of generator (in watts) to the 
input or mechanical horse-power (in 
watts) delivered to the shaft, At the 
beginning of the tests the cold resistance 
of the armature, shunt and series fields 
and the thermometer temperatures of 
these various parts were determined. 
For the sake of uniformity in all tests 
it will be found convenient to first reduce 
all resistances to a 100-per-cent basis, at, 
say, twenty-five degrees centigrade. This 


zN 


P Peio amperes 


Fig. 5.—ELECTROMOTIVE-FoRrcEe REGULATION 
TEST. 


may be done on the assumption that 
an increase or decrease of one per cent 
from this 100-per-cent basis is equiva- 
lent to 2.5 degrees centigrade. For ex- 
ample, if the armature resistance as 
measured is .125 ohm at twenty degrees 
centigrade, at twenty-five degrees centi- 
grade it will be increased two per cent 
and become .1275 ohm. 

In calculating the efficiency of any 
machine intended to operate under 
normal conditions for a certain period 
each day, it would not be consistent to 
figure the efficiency on the basis of the 
cold resistances. To obtain fair results 
in the calculations, a resistance should 
be used corresponding to the temperature 
at which the machine is expected to run 
when in actual service. This may be de- 
termined by running the machine at 
normal load until the temperature be- 
comes constant, and then measuring the 
hot resistance. 

After making a great many tests on 
any certain class of machines, it is possi- 
ble to assume a certain average per cent 
increase above twenty-five degrees centi- 
grade which will closely approximate the 
temperature of the generator when oper- 
ating under normal conditions. 

If a German silver shunt is used on 
the machine, its resistance should also be 
known, but it need nct be increased in 
the manner above mentioned, since the 
resistance of German silver does not 
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change materially within the ordinary 
range of temperature. 

After the regulation test is made, make 
a preliminary plot of the regulation 
curve and the field ampere curve, on an 
external ampere base, as in Fig. 5. 


-Then, for convenience, take even values 


of the amperes and read off corresponding 
values of the voltage and field current. 
This voltage will be known hereafter as 
the terminal voltage. 

Results may be tabulated as follows: 
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the assumed average temperature. Ex- 
pressed in the form of an equation, we 
have a 

Total volts = terminal volts + brush 
drop + total ampere X (R, + R,), where 
R, and R, are the corrected resistances of 
armature and series field respectively. 

It is necessary to know the total volts 
in order to obtain the proper iron loss 
from the iron-loss curve. 

The CR loss in the shunt field and 
rheostat (the latter being charged to the 
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The efficiency of course is the ratio of 
the output and input. The input is the 
sum of the losses in the machine plus 
the output. Hence it is necessary to de- 
termine the individual losses in the gen- 
erator in order to calculate the efficiency. 
We have already measured the iron loss, 
brush friction, and friction and windage. 
The copper losses are calculated from the 
resistances (corrected) and the current at 
different loads. 

“External amperes” is the current in 
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Fic. 6.—CHARACTERISTIC CURVES DIRECT- 
CONNECTED GENERATOR. 


the external circuit, indicated by the main 
ammeter. 

The field current columm represents 
the shunt field amperes, indicated by the 
field ammeter. 

“Total amperes” is, of course, the sum 
of the external amperes and the field cur- 
rent. 

“Terminal volts” is the voltage at the 
terminals of the machine. 

“Total volts” equals the sum of the 
terminal volts plus the drop in the ma- 
chine. The drop in the machine is the 
sum of the drop in the brushes plus the 
drop in the armature and series field at 


machine) is found by multiplying the 
field current by the corresponding volt- 
age, taken from the regulation curve, for 
different loads. 

The CR loss in the brushes is calcu- 
lated from the brush cross-section and the 
total amperes flowing. That is, for a 
certain number of amperes per square 
inch of cross-section there will be a cer- 
tain average drop. This may be taken 
as varying from one and one-quarter volts 
drop at ten amperes per square inch of 
brush cross-section to two and one-half 
volts drop at sixty amperes per square 
inch. (The current density should be taken 
to mean the amperes per square inch of 
brush cross-section on one side and the 
volts as the total volts drop per ampere 
on both sides.) 

This average drop multiplied by the 
total amperes flowing will give the brush 
loss in watts. 

Add the separate losses to obtain the 
total loss for the various loads at which 
the machine was run. 

The watts output is the product of the 
terminal volts and external amperes. Tne 
watts input equals the sum of the total 
losses and the output. The ratio of the 
output and the input gives the efficiency. 

In calculating the efficiency of any 
direct-current belted generator, the bear- 
ing friction and windage loss are charged 
to the machine. In testing an engine 
type generator, the engine bearings are 
of course not available and the bearing 
friction can not be measured. In such 
cases the bearing friction and windage 
loss are charged to the engine. 

A plot of the field amperes, electro- 
motive force regulation, kilowatt input 
and output, and efficiency curves will ap- 
pear in general as shown in Fig. 6. 

These curves are plotted on an ampere 
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output base. The kilowatt input curve 
represents the sum of the losses and the 
output. In general, it will not vary 
directly with the current output, since 
the voltage varies more or less in all but 
constant-potential machines where hand 
regulation is employed. In the case of 
constant-potential machines the kilowatt 
input will be a straight line. Before it 
is possible to obtain any output the losses 
must be supplied, hence on an output 
base the kilowatt input curves cross the 
X-axis to the left of the origin. The dif- 
ference in the ordinates of the two curves 
at zero amperes shows the input required 
to supply the losses before any power 1s 
received from the machine. The greater 
difference in the ordinates as the kilo- 
watt output increases, results from the 
increasing losses, especially the copper 
loss at overloads. At zero kilowatt out- 
put the efficiency is of course zero, but 
rises rapidly as the load increases up to 
about full load. After that point is 
reached, it will in general begin to bend 
downward, This is due to the decreasing 
ratio of the output to the input on ac- 
count of greater losses. 

5. Temperature Tests—In all ma- 
chines for commercial use the ultimate 
rise in temperature above the surround- 
ing air when running at some definite 
and specified load, is an important con- 
sideration and bears a close relation to 
the rating of the machine. To deter- 
mine this temperature rise a tempera- 
ture run, so-called, is made on all gen- 
erators. The machine is usually run at 
its full rated load until a constant tem- 
perature is reached. The length of run 
will depend on the size and ventilation 
of the machine and varies from one to 
fifteen or twenty hours. 

The commutation should be especially 
noted during the test. The condition of 
the brushes and position of the brush- 
holder with respect to the neutral plane 
will in every case affect the commutation 
more or less. Before beginning any test 
the brushes should be properly “ground 
in” and the tension adjusted. The brush- 
holder adjustment should be such with 
reference to the neutral plane as to give 
the best commutation at all loads, but 
the brushes should never be shifted so far 
forward as to cause sparking or flashing 
at no load. On some machines it is pos- 
sible to shift the brushes forward to a 
position where sparking just begins on 
no load and full voltage and secure be- 
sides good commutation at all loads. On 
other machines run at no load and full 
voltage it may require a forward move- 
ment of, say, five bars to obtain the first 
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evidence of sparking; but, on the other 


hand, when running at full load it may 
only be necessary to shift the brushes 
forward, say, three bars to obtain good 
commutation. Hence in such a case it 
would be unnecessary to shift the brush- 
holder to the extreme forward position. 
Thus, the same rule with regard to shift- 
ing of the brushes will not apply in all 
cases, much depending on the voltage 
of the machine and the voltage between 
bars. 

During a temperature test it is cus- 
tomary to make observations of the cur- 
rent, voltage, field volts and amperes, 
and the speed, at least once every hour. 
At the conclusion of the test thermome- 
ters are placed on the commutator, arma- 
ture core and windings, and the field 
winding. To obtain accurate results the 
thermometer bulbs should be covered with 
a little cotton waste and left in position 
until a maximum temperature is record- 
ed. This may be determined by taking 
readings every five or ten minutes. Know- 
ing the maximum temperature and the 
air temperature, the rise in temperature 
for the various parts of the machine may 
be calculated. The cold resistances cb- 
tained in the beginning are reduced to 
a basis of twenty-five degrees centigrade 
as explained above. After the tempera- 
ture run the hot resistances are measured. 
The rise in temperature by resistance is 
then calculated, on the basis of 2.5 de- 
grees centigrade for every one per cent 
increase in resistance. 

6. Insulation Tests—The last test 
made on a machine is the insulation test. 
This is usually made just after the tem- 
perature run while the machine is hot. 
The insulation of all machines will 
usually be weaker after their first run 
and while still hot than at almost any 
other time. If there are any weak points 
in the insulation they will generally show 
up under such conditions. The usual test 
on a direct-current machine is between 
windings and ground, and the test volt- 
age varies from 1,200 to 3,500 volts al- 
ternating current according to the rated 
voltage of the machine itself. It is well 
to call attention to the fact that in all 
such tests, especially where high voltages 
are used, great care should be taken to 
protect both the operator and the appa- 


ratus from injury. 
(To be oontinued.) . 
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Calorie is the name given the unit 
of heat measurement. In chemistry 
the heat unit is the quantity of heat 
required to raise a gramme of water from 
zero degree centigrade (freezing point 
Fahrenheit) to one degree centigrade. 
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Recovery of Gold in Combination 
with Tellurium and Selenium. 
In compliance with a personal letter 

dated June 29 from the chief of the 
Bureau of Foreign Commerce, asking for 
a special report in regard to the most 
effective process known and practised in 
Germany for recovering gold from ores 
containing also tellurium and selenium, 
Consul-General Frank H. Mason, Berlin, 
Germany, makes the following report: 

Tellurium, which has been known as a 
primitive element for more than a cen- 
tury, and selenium, which is of more re- 
discovery, are distinguished in 
metallurgy as metals which combine 
chemically with gold. 

The extraction of gold from telluride 
and selenic ores is therefore one of the 
most difficult problems in practical met- 
allurgy. The discovery in recent times 
of extensive deposits of telluride-gold ores 
in Western Australia and the United 
States—notably at Cripple Creek, Col.— 
has given special importance to this sub- 
ject, and it has been found on investiga- 
tion that, so far as can be ascertained, 
the most improved and effective method 
known in this country is one perfected 
and practised by the London & Hamburg 
Gold Recovery Company, which has ex- 
tensive reduction works at Hamburg, with 
offices at 20 Frauenthal in that city. This 
company works the telluride-selenic ores 
from Western Australia. 

Of the process itself it has only been 
possible to ascertain that it is partially 
patented and partially held as a secret 
which the specifications of the patent do 
not disclose. What is known is that by 
this process telluride and selenic ores con- 
taining gold are pulverized and digested 
in a solution of cyanide of potash and 
cyanide of bromium, in proportions of 
seventy-five per cent of the former to 
twenty-five per cent of the latter. The 
method by which the gold is precipitated 
from the solution is part of the carefully 
guarded secret concerning which no in- 
formation can be obtained, but it is cer- 
tain that the process recovers ninety-five 
to ninety-six per cent of the gold con- 
tained in the ores, and this proportion is 
often as high as ninety-seven or even 
ninety-eight per cent. 

The company, while naturally refusing 
to disclose further details of its perfected 
method, will be willing at any time to 
make tests of American ores and give 
exact reports of results. Samples of ore 
for this purpose should contain not less 
than 200 pounds. 
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Laying the New Block Island 


HE United States Weather Bureau 
has just finished laying a new cable 
connecting Block Island with the 

mainland at Matunuck Beach, Rhode 
Island. This cable is the property of the 


United States Weather Bureau, and will 


be used jointly by the telegraph service 
of the Weather Bureau, the Western 
Union Telegraph Company and the 
Providence Telephone Company. Tele- 
phonic communication has been cut for 
some time between the mainland and 
Block Island, but this will be resumed 
with the operation of the new cable. 


The work was carried out under the 
direct supervision of Mr. Ellis B. Baker, 
president and general manager of the 
Baker Supply and Construction Com- 
pany. In the party that accompanied 
him on the tug during the cable laying 
were Mr. J. H. Robinson, of Washington, 
D. C., chief inspector of cables for the 
United States Weather Bureau; Mr. 
George T. Manson, general superintend- 
ent of the Okonite Company; Mr. J. W. 
Ladd, of New Haven, superintendent of 
construction for the Southern New Eng- 
land Telephone Company, and Mr. S. B. 


BEACHING THE LIGHTER. 


The work of laying the eleven miles 
of heavy cable consumed rather more 
time than had been expected, for on the 
passage from the mainland to the island 
there was a strong head wind and head 
tide which made the progress of the 
lighter slow, and the work of getting 
the cable ends ashore at both terminals 
was cumbersome. The operation of lay- 
ing the cable was done by the Baker Sup- 
ply and Construction Company, of New 
York, for the Okonite Company, of New 
York, manufacturer of the cable. A tug 
and large lighter, and a large crew of 
workmen were necessary for the com- 
pletion of the work. The works of the 
Okonite Company is at Passaic, N. J., 
and the cable was conveyed by flat cars 
from Passaic to Jersey City, where it was 
loaded on the lighter for transportation. 
The lighter, in tow of the tug Alert, left 
Jersey City at five o’clock on the after- 
noon of Thursday, September 3, arriving 
at New London, Conn., at eleven o’clock, 
Friday morning, September 4. Both tug 
and lighter are the property of the T. A. 
Scott Wrecking Company, of New Lon- 
don, and were chartered for the occasion 
by the construction company. 


Murray, of Brooklyn, N. Y. Mr. R. D. 
Blish, the cable foreman of the construc- 
tion company, was on the lighter during 


PaYIna OuT THE THIRD MILE. 


the trip, in charge of the paying out of 
the cable; and Mr. H. Christian, of New- 
port, superintendent of construction for 
the Providence Telephone Company, 
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Cable. 


joined the party at Matunuck Beach, 
where the land end of the cable was con- 
nected. 

Mr. Baker and the others in his party 
arrived in New London early Saturday 
morning and were met at the wharf by 
the tug Alert, which took them down the 
harbor to the Scott company’s wharf, 


PULLING THE CABLE UP THE BEACH. 


where the lighter was tied up. Owing 
to the inclement weather conditions the 
tug and the lighter could not reach Matu- 
nuck Beach until 11.30 o’clock. 

Landing the cable was accomplished 
with some difficulty, as there is consider- 
able shoal water for a great distance from 
the beach, and it was with difficulty that 
the lighter was kept from grounding in 
getting it near enough to make a con- 
venient landing of the heavy cable. How- 
ever, the lighter was brought within 300 
or 400 feet of the beach, and a medium- 
sized hawser sent ashore is a small boat. 
A tackle was made fast to a pole just above 
the beach, and the cable end secured to 
the hawser, when the sinal was given 
to haul away. The point where the cable 
lands at Matunuck Beach is the end of a 
line of poles which lead down to this 
point just below a road which runs along 
the front of the beach. 

Besides the regular cable force a num- 
ber of the residents of the Matunuck 
summer colony lent their aid, and the 
cable was safely hauled to the pole, where 
it was made fast. 

An iron cable box was attached to the 
pole, and the end of the cable brought 
up and wound around the pole. The 
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ends of the wires were then carried into 
the cable box and secured ready for con- 
nection with the land wires. The cable 
layers then returned to the tug and the 
lighter and prepared to start off on the 
run to Block Island. About two hours 


ELECTRICAL REVIEW 


manner as at Matunuck Beach, the lighter 
going as far in shore as was safe. The 
remainder of the cable was hauled ashore 
and work was postponed for the night, 
the tug and lighter putting in at New 
Harbor at 8.30 Pr. M., and landing Mr. 


TESTING THE CABLE AT BLOCK ISLAND. 


were spent in landing and securing the 
cable at Matunuck Beach, the greater 
part of the time being consumed in get- 
ting the lighter as near as possible to the 
beach. 

The tug got under way with the lighter 
at 1.40 P. M., with the 100 tons of cable 
piled up in great coils on the deck of the 


lighter. These coils were slowly unwound | 


and paid out over the stern as the lighter 
moved to the. southward. The cable crew 
stood about and manipulated the coils 
so that every tangle and twist was 
straightened out as the cable was paid 
out. The cable was hauled up from the 
pile on the deck through two large blocks 
on the derrick-boom, and then passed 
down through a run with a brake attach- 
ment arranged at the stern, paying into 
the water. The weight of the cable caused 
it to sink beneath the surface a very few 
feet astern, and was all the power that 
was necessary to keep it uncoiling from 
the lighter as the vessel moved ahead. 
The first mile of the cable was paid out 
in twenty-five minutes, the second mile in 
half an hour, and the third in twenty-five 
minutes. After the first three miles the 
progress was a little faster, and the ten 
miles to Block Island were covered in a 
little under four hours. The tug and 
lighter arrived at Sandy Point, the north- 
ernmost tip of Block Island, where the 
landing was to be made, at 5.30 o’clock. 
The landing was made in much the same 


Baker and his party. On Saturday morn- 
ing the party was driven over to Sandy 
Point, and the crew from the lighter and 
the life-saving station crew pulled the 
cable up and made the proper connections 
at the Block Island cable box. There 


TESTING BY TELEGRAPH AND TELEPHONE 
AT MATUNUCK BEACH. 


were about 300 feet left over, and this 
was coiled up and buried under the sand 
where it could be easily reached in case 
of further need. The three land wires 
were already strung as far as the beach, 
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and the cable box and land connections 
were made and the cable was tested and 
found to be in working order. 

The cable will be buried at each end 
from the cable box pole to a point beyond 
the low tide line. 

The cable cost about $20,000, and the 
Providence Telephone Company will use 
two of the three wires by special arrange- 
ment with the government. The cable 
is made up of three conductors, each com- 
posed of seven strands of No. 22 copper 
wire twisted together and insulated with 
“Okonite” compound. The three covered 
wires are bound with jute, over which is 
a layer of “Manson” tape and another 
layer of jute. This is wound with twelve 
No. 3 galvanized iron wires coated with 
tar, then another layer of jute covered 
with tar on which is a covering of soap- 
stone to facilitate handling. The diame- 
ter of the cable is one and three-quarters 
inches, and the total weight of the eleven 
miles is something over 200,000 pounds. 
The cable occupied six weeks in making, 


and the government cable inspector and 
the engineers of the telephone and tele- 
graph companies were greatly pleased 
with its construction and manipulation. 


A New Rectifier. 

Messrs. Siemens Brothers & Company, 
of Westminster, London, S. W., Eng- 
land, are introducing a type of rectifier 
for transforming alternating into direct 
current. The apparatus is known as 
Koch’s rectifier, and consists of a vi- 
bratory synchronous interrupter resem- 
bling in external appearance the polarized 
relay constructed for heavy currents and 
quick action. If a polarized interrupter 
is excited by an alternating current of 
any ordinary periodicity its armature 
will vibrate synchronously with the phase 
of the current. Owing to the self-induc- 
tion of the coils of the interrupter, hystere- 
sis of the iron and the inertia of the 
armature, the phase of the armature lags 
behind the phase of the current. Contact 
may, however, be rendered sparkless by 
putting in series with the coils of the 
interrupter a condenser of such capacity 
as not only to neutralize the self-induc- 
tion of the coils, but bring the phase of 
the exciting current in advance of that 
of the main current. This counteracts the 
hysteresis of the iron and the inertia of 
the armature, and brings the latter in 
phase with the main current. A pulsating 
intermittent current is delivered, in which 
the makes and breaks can be made to 
occur at the zero points. To make the 
rectified current serviceable for charging 
accumulators, the magnets on the inter- 
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rupter must be provided with a second 
winding so connected to the battery 
that the voltage of the latter opposes 
the current induced by the charging im- 
pulses. If this secondary winding is 
properly proportioned, only the excess 
voltage closes the contact against the po- 
tential of the battery, and an entirely 
automatic adjustment of the interrupter 
for all battery voltages is obtained. To 
avoid troublesome tuning, a condenser of 
relatively small capacity is used, and the 
excessive lead is connected by placing in 
the circuit a coil of variable inductance. 
The interrupter can be made sparkless 
by adjusting the position of the coil of 
this bobbin, and it maintains its spark- 
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A Novel Generator. 

According to an ingenious German in- 
vention, electricity is generated by forc- 
ing liquids, such as solutions of potassium 
or sodium alum, under high pressure, and 
at a great velocity, through magnetic 
fields. In the specially designed appa- 
ratus the field magnet has a single coil 
wound upon a cast-iron core, which is 
formed with a number of arms, project- 
ing alternately from its two sides, and 
terminating in wrought-iron bolts, which 
produce magnetic fields. The bolts are 
supported in copper blocks, each of which 
has two passages opening at the front 
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A New Form of Water Rheostat. 

A convenient type of water rheostat has 
been designed by M. Wolliscroft, which 
avoids some of the inconveniences of this 
type of apparatus. The rheostat consists 
of a cast-iron drum which holds the 
electrolyte, the cast-iron plate swinging 
on insulated trunnions so that it can be 
lowered into or raised clear of the electro- 
lyte. This plate is moved by a handle at- 
tached to one trunnion, and on it is 
mounted the open-circuit release mechan- 
ism. Within the supports of the drum 
is arranged an overload circuit-breaker 
which acts by short-circuiting the open- 


LANDING THE CABLE aT MATUNUCK BEaAcH, RHODE ISLAND. 


lessness under considerable fluctuation of 
potential in the alternating circuit. If 
the potential of the battery approximates 
the mean potential of the alternating cur- 
rent, the closed period is very short com- 
pared with the open period, and the arma- 
ture has a very jerky motion, liable to 
cause interruptions. This is remedied by 
placing a choking coil to moderate the in- 


ductance between the alternator and the 
apparatus. This has practically no effect 
on the weak current flowing in the ex- 
citing circuit, but causes a displacement 
of the phase during the period of load, 
and therefore a lengthening of the charg- 
ing impulses with respect to time. The 
efficiency of the apparatus is said to be 
the greater the nearer the potential of the 
battery equals the mean potential of the 


alternating current. 


and back respectively. 


The solution 
forced in through a pipe enters the front 
passage in the first block and is con- 


ducted to the first magnetic field, where 


it cuts the lines of force at right angles, 


thereby generating a current which is car- 
ried off by suitably disposed copper con- 
ductors, which are all connected in series. 
After leaving the first magnetic field the 
liquid flows through an insulating grat- 
ing in the frame to the next magnetic 
field, and so on round the machine until 
it leaves by a pipe. The insulating grat- 
ings are provided in order to prevent the 
formation of whirl currents in the frame 
of the apparatus —Kuhlow’s German 
Trade Review, September. 


circuit release magnet. The movable part 
of the rheostat is placed so as normally to 
hold the circuit open. When the motor 
is to be started, the starting handle is 
pressed down, gradually releasing the re- 
sistance, until the apparatus is short- 
circuited automatically by a contact at- 
tached to the trunnions. In case of over- 
load or a break in the field circuit of the 
motor, the releasing gear opens and the 
resistance is gradually increased until 


finally the circuit is opened. 
<> 


Cable despatches from Berlin, Ger- 
many, state that on September 18, the 
experimental electric car made a speed of 
106 miles an hour on the Marienfelde- 
Zossen military railroad. 
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A PRACTICAL UTILIZATION OF THE 
PASSIVE STATE OF IRON.' 


BY CHARLES F. BURGESS. 


— — ~ ——_ 


In what may be considered the ancient 
literature of electrochemistry the fact was 
pointed out that iron and steel may be 
made to assume that peculiar condition 
known as the passive state by employing 
the material as an anode in suitable elec- 
trolytes. Among such solutions are 
sodium nitrate and various other soluble 
nitrates. 

Upon assuming the passive condition, 
the iron no longer becomes attacked by 
the anode products, oxygen being liber- 
ated, and the metal acting toward the 
solution as would an anode of platinum. 
While this peculiar behavior of iron, when 
used as an anode material, has been 
known for many years, it is only quite 
recently that it has been made use of in 
an industrial way. 

An improvement in the method of 
brazing employed extensively in the 
manufacture of bicycles consists in 
dipping bodily a portion of the frame 
to be brazed into a bath of melted spelter, 
which 1s covered by a suitable flux. By 
this operation not only is the brazing 
effected within the joints, but a thin 
layer of brass adheres to the outer walls 
of the tubing, so that it becomes necessary 
to remove this layer in preparing the 
frames for receiving a coating of enamel. 

An attempt was made to employ an 
clectrolytic stripping process for remov- 
ing this brass, but, upon trying a great 
many electrolytes, it was found that the 
iron itself tended to corrode much more 
readily than did the copper which enters 
into the constitution of the brazing spel- 
ter; and the problem resolved itself into 
finding a solution which would dissolve 
the copper, but in which the iron would 
not corrode. 

Iron has a position considerably above 
copper in the electrochemical series of 
elements, and where two different metals 
are in contact the natural tendency is 
for the more electropositive one to go 
into solution with the greater ease. The 
idea presented itself of making the iron 
more electronegative than the copper by 
causing it to assume the passive state, and 
upon using the sodium nitrate solution 
in which this state could be developed it 
was found that the brass could be com- 
pletely removed and the iron left intact. 

This method of electrolytic stripping 
was installed and operated with success 
in various factories, and is now an im- 


' Abstract of a paper read at the fourth general meet- 
ing of the American Electrochemical Society, Niagara 
Falls, N. Y.. September 18, 198, 
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portant adjunct to the dip-brazing 
method. This same electrolytic stripping 
process may be applied equally well in 
removing silver, lead, tin and other metals 
more electronegative than iron from an 
iron surface. Nickel can not be removed 
in this way, however, since nickel, as well 
as the iron, assumes the electronegative 
or passive state. 

In some correspondence with the Pat- 
ent Office it was claimed that while the 
iron might assume a passive condition, 
becoming coated with a resistant film of 
iron oxide, it could not be considered as 
becoming electronegative. For the pur- 
pose of determining this question, some 
measurements of single potentials were 
made upon iron before and after it had 
assumed its passive condition, and the 
results showed clearly the manner in 
which these metals behaved while being 
subjected to the action of the current. 
The measurements were made by means 
of a normal electrode of the “calomel” 
tvpe, the potential of which was taken as 
— 0.56 volt. The metal whose single 
potential was to be tested was placed in 
the electrolyte and the potential measured 
before applying an electrical pressure, 
and also after currents of different values 
had been caused to flow. It was found 
that up to a certain limit the single poten- 
tial varied in accordance with the current 
density. These values at different cur- 
rent densities were determined by a 
specially constructed switch, which broke 
the current and immediately connected 
the electrode with the normal electrode 
circuit for an instant, long enough to 
determine the direction of the movement 
of the meniscus of a capillary electrom- 
eter used as a zero potentiometer in- 
strument. 

It was noted that the single potentiai 
of iron immersed in a sodium nitrate 
solution before the current passed was in 
the neighborhood of + 0.2 volt. In 
other words, a potential was set up toward 
the solution in the same direction, but of 
less magnitude than would be produced 
by zinc. By causing the current to pass 
from the iron electrode, however, this 
potential quickly became negative, and in- 
creased rapidly in negative value until 
potential as high as — 2 volts could be 
obtained under certain conditions. This 
potential of iron, when in the passive 
condition, is considerably higher than 
the single potential of platinum, and 
consequently in this condition may be 
considered as electronegative to that 
metal. Its potential is approximately 
equal to that of the peroxide plate of the 
lead storage battery. 
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Copper, on the other hand, does not 
change its contact electromotive force in 
anywhere near the same degree. The maxi- 
mum electromotive force of copper was 
— 0.65 volt, and iron may readily be 
made much more electronegative than 
this value. 

It was found that the iron did not as- 
sume the passive condition when used in 
sodium nitrate solution freshly prepared, 
hut that this condition was developed 
after the current had flowed for some 
time. This fact led to the conclusion 
that the solution underwent some chem- 
ical change which was favorable to the 
passive state. 

In removing brass from iron, the cur- 
rent should remove it at the approximate 
rate of one gramme per ampere-hour, 
provided that all of the current enters 
the solution from the brass and none of it 
utilizes the iron as an anode surface. 
A brass and an iron anode, each having 
dimensions of 1 by 2.75 inches, were 
Immersed in a sodium nitrate solution 
to test the requirement. Each was con- 
nected through the ammeter to the same 
source of current. It was found that on 
first closing the circuit almost all of the 
current passed through the iron anode, 
but after operating for a few seconds the 
iron became passive, after which the brass 
took all of the current, the amount pass- 
ing through ammeter being so small as 
to be hardly detected. By using very 
high-current densities, however, the iron 
may begin to conduct a small portion of 
the current, thus causing a liberation of 
oxygen on the iron surface. From these 
tests it was shown that the current has 
a high efficiency in the removal of the 
brass, and a practical trial has demon- 
strated that a small percentage only is 
wasted by flowing from the iron surface, 
provided the solution be maintained in 
good working condition and the applied 
electrical pressure be kept within suitable 
limits. 


Nitrates by Electrictty. 

There is now being made in the Can- 
ton Vaud an interesting attempt to uti- 
lize the nitrogen of the air for purposes 
of industry and commerce. Electricity 
is the active agent in the new process, 
of which the inventor is M. Ami Ches- 
sex, and the shareholders of the Motor 
Power Company,of the Grande Kaw, have, 
it is stated, ratified a contract with the 
Nitric Acid Manufacturing Company. of 
Fribourg, for the experimental manufac- 
ture of nitric acid under practical condi- 
tions by the process. 
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ELECTROLYTIC COPPER REFINING.' 


BY WILDER D. BANCROFT. 


ln determining the best conditions for 
the electrolytic refining of copper, we 
must consider the cost of the power nec- 
essary to precipitate a tank-full of copper 
under different current densities and at 
different temperatures; the cost of heat- 
ing the tank; the deterioration of the 
clectrolyte; the interest charge on the 
copper in the tank; the cost of pumping, 
and the quality of the copner deposited. 
Good adherent copper can be obtained at 
almost any current density, provided the 
rate of circulation be sufticient. The ques- 
tion of the cost of pumping has not been 
taken up, and is supposed to remain con- 
stant while the conditions are varied. The 
watt-hours necessary to precipitate a 
gramme of copper increase with increas- 
ing current density, and decrease with 
rising temperature. The cost of heating 
increases with rising temperature, and the 
interest charge on the copper in the tank 
decreases with increasing current density. 
With increasing current density, we have 
to strike a balance between the increasing 
power and the decreasing interest charge. 
With rising tem perature, we have to strike 
a balance between the decreasing cost of 
power and the increasing cost of heating. 
The object of this paper is to furnish data 
bearing on these points. Two of my 
students, Messrs. Schwab and Baum, have 
heretofore determined the relation be- 
tween voltage, current density and tem- 
perature for pure copper plates set a defi- 
nite distance apart in four solutions. By 
expressing the voltages in terms of the 
voltage at twenty degrees, the effect of the 
distance between the plates is eliminated, 
and the percentage variations hold for any 
set of plates in the same solution. Data 
have been obtained showing the relations 
between current efficiency, current density 
and temperature for pure copper plates 
in four different solutions. These experi- 
ments were necessary because Foerster 
and Seidel? had found a marked falling 
off of the current efficiency above fifty 
degrees. These runs also give the degree 
of neutralization of the acid by copper. 
Incidentally, some experiments have been 
made on the effect of iron salts. The 
cost of heating tanks similar to those used 
hy the Baltimore Copper Company has 
heen determined, and Messrs. Schwag and 
Baum have calculated the variation of 
the cost with varying conditions of tem- 
perature and current density for the case 


_ | Abstract of a paper read at the fourth general meet- 
Pao the American Electrochemical Society, Niagara 
Falls, N. Y., September 18, 1903. 

* Zeit. anorg. Chem. 14, 135 (1897). 
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of all power costing at the rate of $20 
per horse-power-year, and for the case in 
which steam heating costs only one- 
thirtieth of electrical heating. 


TEST No. |l. 


The object of this test was to deter- 
mine the variation of voltage with varia- 
tion of temperature, current density and 
solution. In commercial copper refining 
two standard solutions are used, each so- 
lution containing sixteen per cent copper 
sulphate crystals. The refineries using the 
Hayden system make up their electrolyte 
to contain also six per cent sulphuric acid, 
while the plants operating with the multi- 
ple system use a nine per cent acid solu- 
tion. It has been claimed that the addi- 
tion of a small quantity of sodium chloride 
produces a more coherent form of copper 
at the higher current densities. Experi- 
ments were therefore made with the fol- 
lowing solutions: 


SOLUTION A, 


16 per cent CuSO,5H,0 and 9 per cent 
sulphuric acid. 


SOLUTION B. 


16 per cent CuSO,5H,0 and 6 per cent 
sulphuric acid. 


SOLUTION C. 


Solution A + sodium chloride (1 : 2,000,- 
000 of solution). 


SOLUTION D. 


Solution B + sodium chloride (1 : 2.000,- 
000 of solution). 

Pure copper plates, five centimetres 
wide and dipping ten centimetres into 
the solution, were used as electrodes, one 
cathode and two anodes. The plates were 
held one centimetre apart, and arrange- 
ments were made for eflicient stirring. 
The four solutions were placed in four 
beakers, and the measurements made 
under practically the same conditions by 
means of Weston instruments which had 
been compared with a standard. The 
four beakers stood in a large water bath. 

The voltage required to obtain a given 
current density is materially less with the 
nine per cent acid solution than with the 
six per cent acid solution. The addition 
of sodium chloride to the solution in- 
creases the voltage at the lower tempera- 
tures, while the effect is scarcely notice- 
able at the higher temperatures. 

TEST NO. 2—CURRENT EFFICIENCY RUN. 

The object of this test was to deter- 
mine the variations of the current effi- 
ciency when operating with the differ- 
ent electrolytic solutions at varying tem- 
peratures and different current densities. 
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Heretofore it has been claimed that the 
current efficiency drops off rapidly when 
working at temperatures above fifty de- 
grees centigrade. It was to verify the 
correctness or prove the incorrectness of 
this claim that this test was made. 

The apparatus used in this test was 
practically the same as was used in the 
voltage test (test No. 1), with the addi- 
tion of a copper voltameter run in serics 
with the four other cells. 

The electrolytes used for this run were 
the same as those of the voltage run, viz.: 
Solutions A, B, C and D. 

This test showed that the current effi- 
ciencies for temperatures below seventy de- 
grees centigrade fall off but very little, 
and are practically 100 per cent. Even at 
a temperature of ninety degrees centi- - 
grade and a high current density of four 
aimp/qdm, the efficiency runs as high as 
ninety-eight per cent and ninety-nine per 
cent for the nine per cent and six per cent 
solutions, respectively, while a current 
density of one amp/qdm gives an efli- 
ciency of ninety per cent and ninety-one 
per cent.1 Between fifty and seventy de- 
grees, the efficiency in some cases runs a 
‘rifle above 100 per cent. This is no 
doubt due to the formation of cuprous 
sulphate in small quantities in the elec- 
trolyte. 

The deterioration of solution is propor- 
tional to the ratio of anode loss to cath- 
ode gain, since pure copper plates were 
used and there was no sediment or copper 
scrap on the bottom of the beakers. The 
solution deteriorates more rapidly at the 
higher temperatures and at the lower 
current densities. This deterioration of 
solution probably more than offsets the 
advantage of decrease in voltage which 
the higher temperatures give, but only 
when operating at the lower current densi- 
ties. The ratio of anode loss to cathode 
gain, when operating at seventy degrees 
centigrade and four amp/qdm, is hardly 
any higher than this ratio for operating 
temperatures between twenty degrees and 
fifty degrees. 

EFFEC OF IRON IN ELECTROLYTE. 


Frequent statements have been made 
that the presence of iron in the electro- 
lytic solutions cuts down the current efti- 
ciency. To investigate this, solutions con- 
taining iron were electrolyzed between 


1! While this result is apparently in flat contradiction 
with that of Foerster and Seidel, this is not really the 
case. These authors find forty-seven per cent efficiency 
with 0.3 amp/qdm and Sety three per cent efficiency 
with one amp,qdm at 100 degrees, while we find, at 
ninety degrees, ninety-one per cent efficiency with one 
amp/qdm and ninety-nine per cent efficiency with four 
amp/qdm. The highest current density of Foerster and 
Seidel is our lowest. Since no refinery in this country 
runs at as low a current density as one amp,;qdm (ex- 
cept perhaps the Calumet and Hecla), the conclusions 
of Foerster and Seidel are not applicable to American 
practice. 
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weighed copper electrodes at a tempera- 
ture of forty-five degrees centigrade and 
a current density of two amp/qdm, with 
a voltameter in series. The results ob- 
tained show that there is no falling off 
in the current efficiency. After the test 
the precipitate on the cathode was dis- 
solved in nitric acid, and the solution was 
tested for iron. None was found, thus 
demonstrating that iron was not præ- 
cipitated from the solution. 
TEST NO. 3—RADIATION RUN. 


One of the important items in electro- 
lytic copper refining is the cost of main- 
taining the electrolytes in the vats at 
operating temperature. To form some 
idea of the relative costs of operating at 


various temperatures was the object of . 


this test. 

The vats in a plant using the Hayden 
system are nine feet long, two feet wide 
and two and one-half feet deep, and are 
filled with copper plates one-half inch 
apart. Accordingly, there was con- 
structed a small tank out of one-half- 
inch stock, with the inside dimensions of 
nine by two by two and one-half inches, 
and filled it with copper plates one-half 
inch apart. The joints of the tank, as 
well as the inside, were lined with tar, 
thus effectually preventing leaks. 

As a means of heating up the tank, 
a platinum coil was placed on the bot- 
tom, and connections brought out to bind- 
ing-posts on the sides of the tank. Next 
the tank was filled up with electrolytic 
solution (solution A), and its tempera- 
ture brought up to near the boiling point 
by passing an alternating current through 
the platinum coil. When the solution had 
reached a temperature of about ninety- 
five degrees centigrade the current was 
turned off and the run started. 

A standard thermometer was placed in 
the electrolyte, and readings of its tem- 


perature taken at varying intervals of - 


time, until the temperature had dropped 
to about forty degrees centigrade. Two 
radiation runs of this sort were made— 
the first with the tank uncovered, and 
the second with a cover over the top. 

The tank was again heated up to ninety 
degrees centigrade, and the current so 
adjusted that the temperature of the solu- 
tion was maintained constant. Thd 
power required to overcome radiation at 
ninety degrees was determined both for 
covered and uncovered tanks. The power 
required at several different temperatures 
was computed for both covered and un- 
covered tanks, and the data are given in 
the following table. 
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CONSTANT TEMPERATURES—POWER DATA. 
a 


Tank Covered. 
Temperature Watts Temperature | watts 
90 44.0 65 25.2 
85 40.1 60 21.7 
80 36.6 55 18.8 
75 33.5 50 14.5 
70 28.8 = T 


| Tank Uncovered. 


Temperature | watts. a | Watts 
90 145.0 65 42.0 
85 118.0 60 34.4 
80 90.4 55 26.4 
75 67.3 50 20.6 
70 50.6 se 


Since the radiation of any two similar 
bodies is directly proportional to the area 
of their radiating surfaces, these values of 
power as determined for the small tank 
can be easily translated to figures for a 
tank of commercial size by multiplying 
by 100. 


COMMERCIAL TEST. 


In this test an attempt was made to 
duplicate commercial conditions in the 
precipitation of electrolytic copper. 
Through the courtesy of the Baltimore 
Copper Company several hundred pounds 
of their commercial anode plates were 
obtained. 

As the current efficiency could not be 
computed from the results of this run on 
account of a short-circuit which occurred, 
an extra determination was made with 
a commercial anode, using the current- 
efficiency apparatus previously described. 
This run was made at forty-five degrees 
centigrade and a current density of two 
amp/qdm. From the current efficiency 
obtained, it is clear that the impurities in 
the anode do not cut down the current 
efficiency to any great extent. The cur- 


16,000 square inches. Ratio of radiating 

surface of small experimental tank to 

commercial tank is about 1 to 100. 
SOLUTION D. 


The basis for the following figures on 
the cost of production are as follows: 

One tank, containing 130 electrodes of 
two plates each. 

Weight of copper per tank = 5,700 
pounds. A 

Value of copper per tank = $800. 

Cost of power = $20 per horse-power 
year. 

Plant temperature = twenty degrees 
centigrade. 

The calculation is made on the basis 
that the heating of the electrolyte is done 
by means of the electric current. In such 
cases, where the cost of heating the so- 
lution is greater than the cost of precipi- 
tating the copper, we have taken as the 
figures of cost the former, and vice versa, 
since, in precipitating the copper, the 
energy is consumed simply in overcoming 
the resistance of the electrolyte, and there- 
by heating it. The following table gives 
the results of the calculations. 


COST OF REFINING TANK OF COPPER. 


Amp/aam | Topea | eter | Sena | azar | cost to mene. | Menon | ota oot 
1 20 390 $1.195 000 0.00 2.975 $4.17 
1 50 196 0.601 798 sere ere 5.40 
1 70 158 0.468 1,550 4.755 2.975 7.78 
1 90 184 0.411 2,360 7.205 2.975 10.18 
2 20 608 1.86 000 0.00 1.487 3.85 
2 50 362 Lil 396 1.21 1.487 2.70 
2 70 274 0.84 175 2.38 1.487 3.87 
2 90 238 0.71 1,180 3.60 1.487 5.09 
3 20 795 2.43 000 0.00 0.99 3.42 
g 50 519 1.59 264 0.81 0.99 2.58 
8 70 400 1 22 517 1.58 0.99 2.57 
3 90 341 1.04 787 2.40 0.99 3.89 
4 20 1,000 3.06 000 0.00 0.74 3.80 
4 50 647 1.98 198 0.61 0.74 2.72 
4 70 519 1.59 388 1.19 0.74 2.83 
4 90 433 1.38 590 1.80 0.74 2.54 


rent efficiency of commercial tanks does 
not reach this high figure, probably due 
to leakage of the current through the 
slimes on the bottom. 


CALCULATIONS FOR COST OF REFINING. 


Basis—One tank, inside dimensions 
two by two and one-half by nine feet. 
Outside dimensions taken as 29 by 34 by 


While these figures are based on experi- 
ments with the series system, it is prob- 
able that the conclusions to be drawn 
would apply equally well to the multiple 
system, | 

Exception may be taken to these es- 
timates of the cost on the ground that, 
in practice, the solutions are heated by 
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steam coils, and that this costs less than 
electrical heating. To meet this objec- 
tion, the results have been calculated on 
the basis of electrical power at $20 per 
horse-power-year, and steam heating at 
one-thirtieth the price of electrical heat- 
ing. The data for the two calculations 
are given in the table, and show cost 
per ton of copper instead of per tank. 
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nomical to operate at one amp/qdm, but 
the cost drops off very rapidly between 
one and two amperes. At the higher 
current densities the cost fluctuates but 
very little, reaching a minimum at about 
two and one-half amp/qdm. 

The result at seventy degrees seems the 
most satisfactory, and it is at this tempera- 
ture that we shall get the best results. 


COST PER TON OF COPPER. 


Temperature Degrees. 


a gg yc a a a a ef 
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It must be kept in mind that these 
estimated costs do not include the cost of 
labor, and are based on the assumption 
of 100 per cent current efficiency. 

CONCLUSION. 


Summing up the results obtained for 
the different runs, it is now possible to 
draw conclusions as to what are the most 
financially economical conditions under 
which to refine copper electrolytically. 

Two sets of curves were plotted, one 
showing the relation between the cost to 
precipitate a ton of copper and the oper- 
ating temperature, the second set showing 
the relation between the cost to precipitate 
a ton of copper and the operating cur- 
rent density. From these curves, it is 
evident that to operate at a temperature 
of ninety degrees and a low-current 
density is entirely out of the question, 
not only on account of the cost of power 
to heat the solution and precipitate the 
copper, but also on account of the 
deterioration of solution, which takes 
place very rapidly under these conditions. 
At this high temperature and the higher 
current densities, the cost rapidly ap- 
proaches a minimum, but here also the 
deterioration probably more than offsets 
the advantage of reduced cost of power. 
To operate at twenty degrees centigrade 
Is Not so costly as would seem at first 
thought. The cost is maximum at the 
lowest and the highest current densities, 
reaching a minimum between two and 
one-quarter and two and one-half 
amp/qdm. 

At fifty degrees it would not be eco- 


Cost 20—20. Cost 20/30 
$1.46 $1.46 
1.389 1.28 
2.78 1.25 
3.57 1.27 
1.17 1.17 
0.95 0.91 
1.36 0.838 
1.79 0.80 
1.20 1.20 
0.91 0.91 
0.90 0 78 
1.19 0.72 
1.33 1.33 
0.95 0.95 
0.82 0.82 
0.89 0.89 


Although the cost runs very high at this 
temperature for a current density of one 
amp/qdm, it begins to drop off very 
rapidly as the current density increases, 
until it assumes a practically constant 
value at the higher current densities. Be- 
tween 3.5 and 3.75 amp/qdm would be 
the best current density for obtaining eco- 
nomical results, for at this density no 
extra power would be required to heat 
the solution. Operating at this current 
density, and with the tanks covered, the 
current alone would be sufficient to heat 
the electrolyte to over eighty degrees. In 
order to secure a good circulation, essen- 
tial for a good deposit with high-current 
densities, the present method of pumping 
could be retained. 

The lower the cost of heating, the 
greater the advantage of a high tempera- 
ture. Lowering the rate of interest de- 
creases the advantage of a high-current 
density. With covered tanks, it will be 
possible for men to work in the tank 
room even with the electrolyte at seventy 
degrees. 

If we compare the cost of working 
under so-called standard conditions of 
open tanks, a current density of fourteen 
amp/sq ft and a temperature of fifty 
degrees with the cost of working with 
covered tanks at seventy degrees and a 
current density of 3.5 amp/qdm (31.5 
amp/sq ft), the saving by the latter 
method will be very close to a dollar a 
ton of refined copper when all power is 
figured at $20 per horse-power-year. 

Therefore, in order to operate a plant 
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most economically, copper should be re- 
fined electrolytically under these con- 
ditions: 

1. Covered tanks. 

2. Current density 3.5 amp/qdm. 

3. Temperature seventy degrees. 

A A 
The Zambesi Power Scheme. 

The African Concessions Syndicate, 
which was organized to exploit the possi- 
bilities of the Victoria Falls, on the Zam- 
besi, has issued a report describing the 
work so far accomplished. These falls 
are over 400 feet high, and their power is 
estimated at 35,000,000 in the wet season, 
while that of Niagara is 7,000,000 horse- 
power. The railway has now been com- 
pleted to within seventy miles of the falls, 
and will reach them before the end of 
next March. It is believed that it will be 
practicable to carry the electrical energ 
generated at the falls economically as far 
as the Rand, and it is hoped to work bv 
means of it a large portion of the South 
African railway mileage, as well as to 
supply the power in the gold mines. 
American estimates are that with condi- 
tions similar to those in Rhodesia it will 
be possible to convey the current 330 
miles and deliver it there at a cost of $22 
per kilowatt per year, the load being on 


the whole twenty-four hours of the day. 
Within a radius of 300 miles of the falls 
there are important gold fields, coal fields, 
copper fields and about 900 miles of rail- 
ways, while a transmission of 600 miles 
would take in the whole of the South 
African gold fields. The site of the falls 
is said to be healthy throughout the year, 
and the whole region is thought to be 
more richly endowed in mineral wealth, 
including copper, iron, gold and coal, 
than any similar area on the surface of 
the globe. At present only preliminary 
survey work is in progress, but it is ex- 
pected to complete this very shortly, and 
work will then be begun on the building 
of a hydroelectric generating station much 
on the lines of that at Niagara Falls. 


<> 
Sir Hiram Maxim Announces a New 
Invention, 

Sir Hiram Maxim stated at a meeting 
of the Maxim Electrical and Engineering 
Company, of London, on September 14, 
that he will shortly announce an im- 
portant invention which will bring forth 
more money than anything he has ever 
done, not excepting his automatic gun. 
He added that he was putting thousands 
of pounds into the invention, the char- 
acter of which he will not divulge until 
all the patents are secured. The president 
of the company announced that the com- 
pany had the patent for a new boiler, 
made entirely of steel, which was more 
economical in working and cheaper than 
anything of the kind now on the market. 
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recently brought out a compact 

generating set which consists of a 
petrol motor of its standard type with 
some slight modifications, and direct- 
coupled to a small four-pole dynamo of 
five kilowatts. The motor makes 1,500 
revolutions per minute and is almost en- 
tirely enclosed by the field casting. One 
of the principal novelties of this ap- 
paratus is a new electromagnetic regu- 
lator which is operated by the main cir- 
cuit and acts upon the supply valve of 
the petrol motor. It varies the motor 
‘speed at each instant so as to give a con- 
stant voltage at the dynamo terminals 
under varing loads, The use of a regu- 
lator upon the petrol motor dispenses 
with a rheostat or compound winding. 
This device, which is shown in the dia- 
gram, consists of a solenoid S which acts 
upon a core N of conical form. The 
core works up and down inside of a tube 
which serves as a guide. To provide a 
stronger field with a given current, the 
magnetic circuit is closed by the soft iron 
end-pieces FF and the outer tube T 
around the solenoid. This arrangement 
also protects the device from the influence 
of the surrounding field. The upper end 
of the solenoid is attached by a chain C 
and a pulley P to the end of the revolving 
valve B which is fixed on the carbureter 
of the motor. The opening O of the 
valve is placed in the passage which 
brings the explosive mixture from the car- 
bureter to the motor. Under these con- 
ditions the movement of rotation which 
is communicated to the pulley P by the 
core N will have the effect of closing 
more or less the passage of gas to the 
motor. A spiral spring R, mounted on 
the other side of the revolving valve, is 
fixed at its outer end to a screw-cap D 
so that the tension of the spring can be 
regulated by turning the cap, thus 
changing the sensitiveness of the regu- 
lator. The ends of the solenoid are con- 
nected to the main terminals of the 
dynamo which is shunt wound. When 
the motor starts the dynamo becomes ex- 
cited and the voltage soon comes up to 
the normal value. If there is no load on 
the dynamo the motor will tend to race, 
but as soon as the normal voltage is ex- 
ceeded, the core N of the solenoid is 
pulled down and by its action on the 
pulley it closes more or less the valve 
which supplies the motor, thus reducing 
its speed until the voltage of the dynamo 


T HE De Dion Company, of Paris, has 
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resumes its normal value. 
is thrown on the dynamo the speed of 
the petrol motor tends to slacken up and 
the voltage is lowered. In this case the 
core rises and allows the spring R to open 
the admission valve and increase the 
motor speed. In practice the electric 
governor follows all the variations of load 
and the voltage always remains constant. 
Its action is very rapid and the regulation 
is made in less than five seconds in pass- 
ing suddenly from no load to full load 
or vice versa. The variations of voltage 
are kept below three volts. As to the 
energy which is consumed by the 
governor, it is stated to be about five 
watts and is thus almost negligible. The 
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new group is especially adapted for 
charging storage batteries, as there is no 
danger from a varying voltage and the 
battery can not be deteriorated by an 
overcharge or a too heavy current. It is 
only necessary to regulate the governor 
once for all to suit the given case. 


One of the questions which was con- 
sidered by the last automobile congress 
held at Paris was the standardizing of 
accumulator cells for electromobiles and 
also those which are used for producing 
the ignition spark for the petro) motors 
of automobiles. The congress appointed 
a committee of leading scientists and 
enginecrs as well as automobile construc- 
tors, who are to consider the question and 
make a report in October. The committee 
find that at least two dimensions of the 
cell can be standardized, namely, the 
width and the height, which correspond 
with the dimensions of the plate, while 
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the length corresponding to the number 
of plates will doubtless remain variable. 
In this way all the accumulator boxes 
for electromobiles will have the same 
height and width and only the length 
will vary. The size of plate which seems 
best adapted for the purpose and is pro- 
posed by the committee is 112 millimetres 
wide and 270 millimetres high. The want 
of a standard accumulator cell has long 
been felt and it will be of great con- 
venience. Another question which was 
taken up by the committee relates to the 
smal] accumulators for use with gasoline 
motors. A few years ago nearly all the 
makers constructed these cells on a uni- 
form size, but at present there is but little 
uniformity, especially as a smaller type 
of cells had to be made for the new motor- 
bicycles. It is now proposed to stand- 
ardize this type of accumulator cell and 
to use the standard plate of 112 milli- 
metres wide, which will be cut down in 
length so as to make a smaller cell for the 
igniters. In this case the cell, which will be 
made of celluloid or similar material, will 
be 107 millimetres long and eighty milli- 
metres wide. For motor-bicycles the cells 
will be made just half of the former size 
so that two of them, side by side, will 
occupy the standard space. It is also 
proposed to standardize the screw-threads 
of sparking plugs so that these will always 
be interchangeable. Thia will be easier 
to carry out, as at present nearly all the 
constructors use a uniform screw-thread 
which is that of the De Dion plug, having 
a diameter of eighteen millimetres with 
a pitch of 1.5. Another piece to be stand- 
ardized is the contact plug for charging 
automobile batteries, so that vehicles can 
fit their plugs into any charging station 
which is found en route. At present the 
plugs have different forms. Some have 
two separate plugs and in others the two 
are united by an insulating crogs-piecc 
and have different diameters so as not to 
invert the poles. A very good form which 
was presented to the congress is that of 
two concentric pieces which fit into a 
single socket, and it is proposed to adopt 
it as standard. This form is now made 
hy the Clemancon company. It has an 
interior cylinder corresponding to the 
positive pole, surrounded by a brass tube 
for the negative. The plug thus formed 
is provided with a two-strand cable, at 
present made in two sizes for thirty and 
fifty amperes. 
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which have been lately installed by the 
Edison Company, of Milan, are no doubt 
the largest batteries in Europe. The first 
batterv, which is used for the tramway 
system, consists of 260 cells of the Tudor 
pattern, giving 3,500 amperes on an 
hour’s discharge or 6,000 amperes on a 
short discharge. The cells in working 
order weigh 4,840 pounds each and are 
made up of twelve positive and thirteen 
negative plates. They measure eight feet 
four inches long, thirty-two inches wide 
and forty-one inches high. The battery 
is disposed in six rows of cells, using 
copper connectors of twenty-five square 
centimetres section. It is designed as a 
reserve in case the generating station of 
Paderno should cease to work, and can 
furnish 2,000 kilowatts for one hour. 
During this time it can operate the whole 
of the Milan tramway system, which uses 
300 cars. The second battery is used for 
the lighting circuit in parallel with the 
dynamos. It contains four series of 
seventy-eight cells, or 312 in all. The 
cells are of the same size as the former, 
but each contains thirty-three plates in- 
stead of twenty-five. The battery will 
give a discharge of 20,000 amperes during 
one hour. Under ordinary circumstances 
its power is rated at 3,000 kilowatts, but 
it will give as high as 4,000 kilowatts on 
a short discharge. 


An interesting experiment on the use 
of graphite in connection with oil for 
lubricating machines has been carried out 
in Germany. The addition of a small 
amount of graphite to the oil seems to be 
a decided advantage. The experiments 
were carried out upon locomotives of the 
Saxony railroads. The usual lubricating 
oll was mixed with a small percentage 
of a very pure graphite in the form of 
small and very thin scales. In the case 
of journal boxes, these were filled up with 
waste which had been saturated with the 
mixture of oil and graphite and also with 
a little tallow, and the waste was strongly 
compressed upon the journals. In the 
case of oilers for other parts of the mech- 
anism, they are filled with the oil and 
graphite mixture. The consumption of 
graphite is very small, only 200 grammes 
for a run of 5,000 miles. The experi- 
ments have proved so successful that it 
is now proposed to use the mixture ex- 
clusively. Where ordinary lubricating 
oil is used at the rate of twenty-two 
srammes per kilometre the new mixture 
requires only ten grammes. 


vay ° * 
Che Italian Government is now matur- 
ing the extensive wireless telegraphy proj- 
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ects which were mentioned in a recent 
note. Upon consultation with Signor 
Marconi it has been decided to proceed 
with the construction of fourteen wireless 
telegraphy stations at different points of 
the peninsula and also in Sicily and Sar- 
dinia. These stations will practically 
cover the whole country. The three 
stations which now exist comprise that of 
Mt. Mario, near Rome, a station on the 
Island of Palmaria, opposite the Gulf of 
Spezzia, and the Maddalena station in 
Sardinia. Of the fourteen new stations 
which are to complete the Italian system, 
may be mentioned that of Cape Mele, 
near Genoa, one on the Island of Ponza, 
opposite the port of Gaéta. An impor- 
tant post will be erected on the Island of 
Pantelleria which will cover the strait be- 
tween Sicily and the north coast of 
Africa, connecting the eastern and west- 
ern parts of the Mediterranean. This 
station can thus easily communicate with 
the African coast. The Island of St. 
Antioco will have a station at its southern 
point, the Cape of Sperone, while two 
others will be placed on Cape Spartivento 
and Cape Carbonara. On the east coast 
there will be a station near Venice, at 
the hido, and another at Mt. Cornaro, 
near Ancona. The Island of Sardinia is 
to be covered by four stations. These 
stations have been chosen at the proper 
distance apart so as to cover the whole 
of the peninsula and the islands, It is 
expected that each station will be able to 
cover a radius of 200 miles. The current 
is to be furnished by storage batteries. 
Marconi himself is to have the active 
supervision of all the stations and will 
select the best apparatus for the purpose. 
Nearly all the points chosen have been 
already used for semaphore signal 
stations, and thus it will not be necessary 
to erect special buildings. Preparations 
are now being made for erecting the main 
central station at Rome, which will be 
provided with extra powerful apparatus 
so as to be able to communicate with a 
second station in South America. 


Some rather curious phenomena have 
been observed in the case of dielectrics 
by two German scientists Kiessling and 
Walter. They use a hard rubber tube 
containing an internal rod which serves 
as one electrode of a high-tension dis- 
charge. The other electrode 1s placed near 
the outside of the tube. When the outer 
electrode is near the end of the tube the 
discharge takes place between the two 
and the spark passes around the end of 
the tube without piercing it. If the end 
of the twhe is placed in an oil bath so as 
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to stop this discharge, the spark passes 
through the tube and pierces it. In this 
case it is observed that the point of rup- 
ture is always at the surface of the liquid. 
They brought out the same phenomenon 
in a still more striking way in a second 
experiment. A plate of glass is placed 
between two electrodes of a high-tension 
discharge and if a drop of candle grease 
is placed on the glass the discharge passes 
through it more easily than before. The 
hole which is formed by the discharge is 
always found at the edge of the drop. If 
the drop.is scratched with a fine point or 
a small hole is made in it, the discharge 
has a tendency to pierce the glass at this 
point. In one case the experimenters used 
a sheet of ebonite 4.2 millimetres thick, 
with a fifty-centimetre spark. The dis- 
charge could not pass through the plate, 
but when a drop of stearine was placed 
upon it the plate was pierced through the 
wax by a spark of only twenty-five centi- 
metres. 


The organizing committee of the Paris 
Automobile Exposition has already issued 
the prospectus of the sixth annual Ex- 
position Internationale de l'Automobile 
du Cycle et des Sports, held in the 
Grand Palais from the tenth to the 
twenty-fifth of December. Electrical 
features will be well represented, as last 
vear, by electromobiles of French and 
other makes, storage batteries and primary 
batteries for ignition, also the new method 
of magneto ignition. The organization, 
as before, is in the hands of the Automo- 
bile Club of France, with the cooperation 
of the Chambre Syndicale du Cycle et 
de Automobile, the Chambre Syndicale 
de VAutomobile and the Syndicate of 
Automobile Constructors. The exhibits 
are divided into fifteen classes; the first 
class includes automobiles of all kinds and 
all vehicles of mechanical make. Only 
the constructors are admitted to this 
category. Firms representing foreign 
makes are admitted only on condition that 
they exhibit the vehicles of the makes 
they represent. Class No. 3 provides for 
exhibitors representing the various makes 
for which they are the selling agents. 


Class No. 6 comprises motors for auto- 
mobiles and boats, also accumulators. 
Class No. 9 provides for automobile boats, 
either petrol or electric. Class No. 11, 
which includes various applications of 
alcohol for fuel and lighting. will no 
doubt bring out as interesting a collection 
of apparatus as last year. Inventions in 
connection with automobiles, ete., form 
another class, and a separate class is de- 
voted to publications and photography. 
C. T. DURAND. 
Paris, September 12, 
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Stromberg-Carlson Telephone Manu- 
facturing Company, of Rochester, N. Y., 
has obtained control of a patent recently 
issued to Mr. William M. Davis, of 
Chicago, Ill., on a telephone exchange 
system, wherein subscribers whose lines 
extend to different telephone exchanges 
may be connected through the agency of 
trunk lines. The invention has for its 
specific objects—first, the provision of 
improved means whereby the operators 
of different exchanges may signal each 
other over those conductors employed in 
effecting a complete connection between 
subscribers connected with the exchange, 
thereby dispensing with special con- 
ductors that have been generally em- 
ployed hitherto for the purpose of es- 
tablishing signal connection between the 
operators, and second, the provision of 
means whereby repeating coils may be 
employed in the trunk line for the pur- 
pose of propagating voice currents from 
one substation to another, in combination 
with means whereby the common battery 
employed in the system may not be short- 
circuited by reason of inductively related 
closed circuits forming links in the tele- 
phonic circuit. While this latter feature 
of the invention is particularly adaptable 
for use in connection with repeating coils 
contained in trunk lines, the invention is 
not limited to this adaption thereof. The 
invention can be more readily explained 
by reference to the accompanying draw- 
ing, in which are illustrated two telephone 
exchanges adapted for union by a trunk 
line. A subscriber’s station No. 90 is con- 
nected with the telephone exchange A and 
a subscriber’s station 120 is connected to 
a telephone exchange B. At each of the 
telephone substations there is illustrated 
a gravity switch hook 1, a receiver 2, that 
may be supported thereby, a transmitter 
3, an induction coil having the primary 
4, adapted for inclusion in circuit with 
the telephone line upon the elevation of 
the switch hook, a secondary 5 included 
in closed circuit with the telephone 
receiver, a signal receiver 6, and a con- 
denser 7 included in the signaling 
branch. When the switch hook occupies 
its depressed position, the signal receiver 
is cut into circuit and the telephonic ap- 
paratus is rendered inoperative. When 
the receiver is removed from the switch 
hook the switch hook is elevated to open 
the signaling branch containing bell 6 
and condenser 7 and to close circuit 
through the telephonic apparatus. The 
substations are connected with the ex- 
change by telephone lines, the limbs 8 
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and 9 of each being connected with the 
short and long-line springs of the spring- 
jacks 10 at the exchanges. The limb 8 
of each telephone line is continued 
through the helix 11 of a relay 12 and is 
connected with one pole of a common 
battery 13, the remaining pole of this 
common battery having connection by 
way of the conductor 14 with one ter- 
minal of the second helix 15 of the relay 
12. The remaining terminal of the helix 
15 is in the form of a contact spring 
16, normally engaging a contact carried 
by the spring 17, which spring con- 
stitutes the normal terminal of the limb 
9. When the limbs 8 and 9 are con- 
ductively united at a substation 90 or 
120, circuit from the battery 13 finds 
passage through both of the helices 11 and 
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dicating lamp or other signal 23 corre- 
sponding to the subscriber whose jack is 
engaged by the plug 22, the armature 24 
of the signal-controlling magnet 25 cor- 
responding to the signal 23, the battery 
13, the helix 11, and the short-line spring 
of the spring-jack 10 engaging the tip 
of the inserted plug. The spring 17 is 
thereupon moved from its normal contact 
to its alternate contact 26, thereby open- 
ing the circuit, including the helix 15, 
and permanently connecting the short- 
line spring to the battery through the 
helix 11. It is understood, of course, 
that the short-circuit momentarily main- 
tained through the lamp 23 causes the 
coil 11 to exert a greater magnetizing 
effect upon the core than the differential 
coil 15, whereby the said relay may be 


TELEPHONE EXCHANGE SYSTEM. 


15, which by being differentially wound 
do not cause the operation of the relay 
12 when thus both included in circuit. 
There is also included in circuit with the 
conductor 14 and the helix 15 the wind- 
ing of a line indicator 18, having a single 
helix which energizes its core when cir- 
cuit through the battery 13 is completed 
upon the elevation of a corresponding 
telephone switch hook. The signaling 
magnet 18 preferably presents a signal 
through the agency of a small incandes- 
cent lamp 19, whose circuit is completed 
as terminals 20 and 21 are engaged upon 
the energization of magnet 18. The 
operator in response to the signal con- 
veyed by the lamp 19 inserts a plug 22 
into the calling subscriber’s jack, there- 
by ineluding the helix 11 in a momentary 
closed circuit that contains the tip of 
the inserted plug, the clearing-out in- 


operated. The helix of magnet 18 and 
the coil 15 of the relay are at the same 
time cut out of circuit, as the continuity 
of its circuit depends upon the engage- 
ment of the parts 16 and 17. In addition 
to the plugs 22 there are also provided 
the plugs 27 united by tip and sleeve 
strands. There is provided at the board 
A a ringing key 28 for including the 
calling generator 29 in bridge of the 
telephone lines and a listening key 30 for 
including the operator’s telephone ap- 
pliance 31 in the telephone circuit. 
Similar keys 28 and 30 are also provided 
at board B, there being also illustrated 
at this board a second ringing key 32, so 
that the generator 29 at this board may 
be included in circuit with one or the 
other of the plugs 22 and 27. There is 
also preferably provided in connection 
with each cord circuit an added super- 
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visory signal 33, provided with a control- 
ling electromagnet 34. The magnets 25 
and 34 are included in series in the cord 
circuits, being shunted by condensers 35, 
36, included serially in the same cord 
strands. Having generally described a 
particular telephone exchange system 
with which the invention is particularly 
adapted, the salient features of the im- 
proved trunking system will be disclosed. 
The exchanges A and B may have tele- 
phone lines connected therewith united 
through the agency of said trunk lines, 
as the trunk line 37 illustrates. This 
trunk line terminates in the long and 
short line springs of the spring-jack 38, 
that are adapted for engagement with 
the terminal of a plug, and in similar con- 
tact springs of a spring-jack 39 at the 
board or exchange B. The trunk line is 
made up of three inductively related 
sections. The first section includes the 
short and long-line springs of the spring- 
jack 38, the primary helix 39’, con- 
denser 40, and the primary helix 41. 
When the trunk-line jack 38 is not 
engaged with the plug, this first 
section of the trunk line includes the drop 
or indicating magnet 42, which is thus 
normally in condition to be operated from 
the board B. When the jack 38, however, 
is engaged by a plug, the helix of its 
magnet is short-circuited by the engage- 
ment of terminals 43, 44 of its helix, by 
which adjustment it is rendered unre- 
sponsive to alternating currents, while ita 
impedance is removed from the trunk- 
line circuit. The second or middle sec- 
tion of the trunk line is in the form of 
a local circuit that is closed telephonic- 
ally. This telephonically closed second 
or middle section of the trunk line includes 
secondary coils 45 and 46 in inductive 
relation with the primaries 39’ and 41 
and secondary coils 47 and 48. This 
middle section also includes the con- 
denser 40, that is common to the first 
and second sections of the trunk line, 
and the condenser 49, that is common to 
the second and third sections of the 
trunk line, said condensers serving to 
telephonically close said sections. This 
third section of the trunk circuit also 
includes the primary coils 50 and 51 in 
inductive relation with the secondaries 
47 and 48. There is included normally 
in this third section of the trunk line a 
circuit-changing spring 52, the helix 53 
of a relay 54, the helix of a signal-con- 
trolling magnet 55, the conductor 56, the 
battery 13 at the exchange B, the con- 
ductor 57, and the helix 58, that is dif- 
ferentially wound with respect to the 
helix 53, which arrangement is preserved 
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as long as the jack 39 is not engaged by 
a plug. This association of the signal- 
controlling relay 54 and the signal-pre- 
senting magnet 55 constitutes one feature 
of the invention. By this arrangement, 
assuming that subscriber No. 90 is calling 
subscriber No. 120, a signal is trans- 
mitted to the B operator upon a simple 
insertion of the A operator’s calling-plug 
in the trunking-jack through the agency 
of the cord-circuit instrumentalities at 
the exchange A, which result is secured be- 
cause the sides of the circuit extending 
from the calling-operator’s exchange to 
the board B are metallically continuous. 
If the plug 22 is not inserted in spring- 
jack 10, the circuit at station A may be 
closed by the closure of the operator’s 
listening-key, the circuit then including 
the operator’s talking set instead of the 
apparatus at substation 90. This signal 
thus autcmatically transferred through 
the agency of apparatus at board A is 
manifested in the signal 59, it being 
assumed that the relay 54 is not operated, 
owing to the differential arrangement of 
its windings. This signal 59 is preferably 
in the form of a small incandescent lamp 
and is included in a local circuit that is 
established by the armature of the magnet 
55, which effects the closure of the switch 
parts 60 and 61, constituting terminals 
of the circuit, including the lamp 59. 
The operator at the board B in response 
to the signal presented by the device 59 
inserts a plug 27 into the jack 39, thereby 
momentarily establishing a local circuit 
that includes the tip of the inserted plug, 
the supervisory circuit 33, the armature 
of the magnet 34, the battery 13, the 
helix 58, and the short-line spring of the 
jack 39 in engagement with the said tip. 
The momentary closure of the circuit 
causes an increase in the strength of the 
magnetism due to the winding 58 over 
that produced by the winding 53, where- 
upon the armature of the relay 54 1s at- 
tracted, moving the contact spring 62 
from its normal contact anvil, thereby 
opening the circuit including the helix 
53. By the disconnection between the 
spring 62 and its normal contact anvil 
the magnet 55 is thrown out of circuit, 
restoring the signal 59. The spring 62 
when elevated engages its alternate con- 
tact anvil, thereby effecting a direct-con- 
nection between the primary 50 and the 
long-line spring of the spring-jack 39, 
thus placing the third section ‘of the 
trunk line in condition to afford tele- 
phonic communication between the call- 
ing and called subscribers. The con- 
densers 40 and 49 prevent the short- 
circuiting of the batteries 13 and 13, 
which would otherwise take place if the 


second section of the trunk line were 
placed in a metallically closed circuit. 
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The condenser 49 by furnishing suf- 
ficient impedance to the low-frequency 
calling current serves to permit the 
passage of sufficient current from the 
calling generator 29 at the board B (as- 
suming now that subscriber No. 120 is 
the calling subscriber and that the 
operator at the A board is to be signaled) 
to effect the operation of the drop 42. 
This signaling current may be traced 
from one terminal of the generator 29 
to the tip of the plug 27, inserted within 
the jack 39, the short-line spring of this 
jack, the primary 51, the secondary 48, 
the secondary 46, the said magnet 42, 
the condenser 40, the secondary 45, the 
secondary 47 and the primary 50, the 
long-line spring of the spring-jack 39, 


the sleeve of the inserted plug 27 
to the remaining terminal of the 
generator. The condenser 49 taking the 


place of a metallic continuation of the 
second section of the trunk line prevents 
the current from the generator 29 at the 
exchange B from being short-circuited, 
forcing the same through magnet 42. 

It is well known that electric con- 
ductor mouldings as usually constructed 
are provided with longitudinally extend- 
ing grooves, together with a cover strip 
which is fastened to the moulding after 
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the conductors have been seated in the 
grooves. In practice it is difficult to 
place the conductors in the grooves and 
retain them until the application of the 
cover strip. This is especially true when 
the mouldings are employed on ccilings, 
the tendency being for the conductors 
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to drop out of the grooves before the 
workman completes the insertion through- 
out the length of the strip. Mr. Sidney 
M. Burk, of Philadelphia, Pa., has been 
granted a patent on a novel construction 
of moulding, wherein the conductors will 
be held securely in place. Jn one form 
of construction, the grooves in the mould- 
ing are dove-tailed, or, in other words, 
have their inner portions enlarged, as 
shown in Fig. 1, while the open mouths 
are contracted so as to be slightly less in 
width than the diameter of the conductor. 
Therefore, when such conductor is forced 
into the groove, it will maintain its 
position therein. In another form the 
conductor may be made smaller and 
twisted or corrugated so that its opposite 
edges will engage in the enlarged portion 
of the groove as shown in Fig. 2, and 
be held by the overhanging walls thereof. 
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Reviews of 


Electrically Driven Mining Plants. 


In this article Mr. G. Hooghwinkel 
discusses the advantages of electrically 
operated mining machinery, particularly 
drills, as compared with compressed air- 
operated machinery. Compressed air ma- 
chinery is expensive to lay down and ex- 
pensive to keep up, and as a medium of 
transport is most cumbersome and in- 
efficient. The disadvantages of the air 
drill are deafening noise of the exhaust 
air, no power to draw back the drill from 
jambs in the boring hole, large amount 
of power required (about four times that 
required with the electrical drill), and 
large amount of space required. As an 
advantage, it is sometimes stated that the 
exhaust air may be used in ventilating the 
face after an explosion, but the air from 
several drills is about one-tenth of the 
amount required for clearing away the 
smoke of the lamps and dynamite and 
for a sulficient supply of oxygen, and this 
amount is supplied at an exaggerated 
cost. Electrical drills are of the rotating 
as well as the percussion type. They have 
none of these disadvantages, but have 
some qualities which recommend them 
for such work as quick tunneling and 
where there ig not much room. ‘Their use 
also permits the use of a few electric lamps 
in the working face. Drills are operated 
by one or two-horse-power motors and 
are about thirty per cent cheaper in first 
cost than an air drill. The first electric 
drills were operated by solenoids acting 
upon an iron core, but these heated 
rapidly and were unsatisfactory. A suc- 
cessful type of drill now used is operated 
by means of a motor which drives a crank, 
the latter transmitting motion to the drill 
by means of buffer springs. The drills 
require small power, give variable length 
of stroke, and are not injured by sudden 
removal of resistance. ‘I'he motors can 
also be used to drive a rotating drill. 
After firing the shots, the motor may be 
used to drive a small ventilating fan. 
The author recommends the use of 120 
volts, three-phase current, driving induc- 
tion motors for this work.—Abstracted 
from the Electrician (London), August 
28. 

a 
Tests of Electric Traction by Simple Alter- 
nating Currents. 

A single-phase alternating-current 
motor for traction purposes is being de- 
veloped by Dr. Georges Finzi, of the 
house of Brioschi, Finzi & Company, 
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Milan, Italy. Dr. Finzi has been experi- 
menting with the series motor for use on 
alternating circuits since 1896 and has 
built and tested several machines, the 
latest of which has a capacity of about 
twenty-five kilowatts. This motor has 
laminated fields and is supplied with cur- 
rent at 180 volts, eighty cycles per 
second. Much pains has been expended 
in overcoming sparking at the com- 


mutator, and now this difficulty has been 


met satisfactorily. The air-gap is rela- 
tively large, the field winding has been 
carefully proportioned to the armature, 
and resistances are used in the connec- 
tions of the armature windings to the 
commutator. This motor has been tested 
in the shop, and last June on a tramway 
line six kilometres long at Milan. Cur- 
rent is supplicd to the line at 570 volts, 
and was reduced on the car by means 
of an autotransformer which also allowed 
voltage regulation to be used. The car 
weighed nine tons, and there were grades 
of 2.7 per cent. ‘The speed was forty- 
five kilometres per hour. The operation 
of the car under these conditions is com- 
pared with that of a similar car on the 
same line equipped with the standard 
direct-current motors, and it is stated 
that these tests show a higher efficiency 
for the alternating motor, as compared 
with the direct-current motor, part of 
which was due to the voltage regulation 
which was used with the former equip- 
ment. Shop tests of the motor gave 
characteristics very similar to the direct- 
current motor. The efficiency varied 
with the load and voltage applied, and 
under the best conditions was about 
seventy-eight per cent at a speed of 600 
turns per minute and a voltage of 140. 
The power-factor is low at low speeds, 
but increases both with the speed and 
with the voltage until at 1,200 revolutions 
per minute and 140 volts it was 0.96.— 
Translated and abstracted from D’Indus- 
trie Electrique (Paris), August 25. 
P) 
Friction Between Iron and Wood. 

Wooden brakes on iron wheels are in 
wide use, particularly in hoisting ma- 
chinery in mines, but there is such a wide 
variation in the figure used for the co- 
efficient of resistance in designing this 
machinery that Professor L. Klein, of 
Hanover, was requested to investigate the 
subject. His brake pulleys were driven 
by a small Pelton wheel worked under a 


constant head. The diameter of the pulley 
was 15.75 inches, and the brake locks 
were attached to a lever, from the end 
of which weights were suspended. The 
machine having been carefully calibrated, 
tests were made of various kinds of wood, 
by varying the speed, varying the press- 
ure and varying the surface of the brake. 
As a rule, the wood fibre was parallel to 
the pulley face, though tests were made 
both with the grain across the pulley 
face and with it end on. The brake 
wheels were of wrought iron and cast 
iron, both smooth and rough. The brak- 
ing effect is much smaller with the rough 
pulley and the values fluctuated more 
than with the smooth pulley. Rough 
pulleys wear the wood badly. Beech and 
oak suffered more than poplar, elm and 
willow on rough pulleys. The former 
woods proved more efficient, probably be- 
cause the charred particles smoothed out 
the rough spots. Elm, poplar and willow 
were not charred. Poplar was found to 
be the best brake block material. It gives 
high friction and is little sensitive to oil. 
Carefully finished and cleaned wrought 
iron is a better pulley material than 
rough wrought iron or cast iron. It was 
found that, within limits, the speed and 
pressure did not affect the friction coeffi- 
cient. Many hundreds of tests were made, 
a few of the results of which are given in 
tables from which the following values 
are taken: The coefficients of friction on 
a smooth wiped wrought-iron pulley, with 
the fibre parallel to the face, were, for 
beech, 0.53; for oak, 0.51; for poplar, 
0.65; for elm, 0.60, and for willow, 0.63. 
—Abstracted from Enaineering (Lon- 
don), August 21. 


Electrical Resistance of Hydraulic Cement. 

Although mortars and cements have a 
considerable resistance when dry, this 
property is greatly affected by humidity, 
so that it is impossible to consider these 
materials, under ordinary conditions, a8 
insulators. M. R. Feret has carried out 
some interesting experiments upon the 
change of resistance of various cement 
mortars, particularly investigating the 
change of the resistance with time. The 
first work was carried out on blocks of 
cement four centimetres square and six- 
teen centimetres long. These had been 
allowed to set for a day after mixing. 
and had then been kept in water for a 
number of years. ‘The samples consisted 


September 2b, 


1903 


af both Portland and 
mixed with various PTO 
The blocks were elainpe 
tween plates of copper 
ance Was determined by 
resistance voltmeter. Dt 
amples of cement were | 
and gradually dried. 
sisting of pure Portland 
hour showed a resistan 
aa ohms. The other | 
lower resistance, but tl 
to the figure given. the 
asing with the inere 
ton of sand. The sa 
ement showed in gen 
gstance and a more gT 
time. Experiments wen 
„mine the change of 
ples during setting. Fo 
arous mixtures of 
vere placed in small 
aled paper and in ¢on 
plates of copper. Darir 
ex: the resistance rose 
showing any sudden ¢ 
was repeated by pou 
into glass tubes placed 
tion in order to avol 
might be introduced | 
oliecting upon the s 
sks when placed ho 
axe the resistance of 
changed slightly for a 
denly increased, the c 
added knee, It is sı 
Knees may indicate € 
hardening of cement 
of setting may be sor 
the cooling of stevl— 
tracted from Elect 
temher 5, 
4 
Compensation of As 
Mr. H. 8. Mever | 
gether some notes or 
disadvantages of thy 
‘hronous motor, as 
simple induction mo 
‘aimed for the co 
motor are unity pow 
Teater overload Cap 
around efficiency, 
possible to obtain a 
all loads, because t 
“aunually shiftin 
Whi a the excit 
power-fac 
ees 
fourt power-f 
ee cent 
ee pe 
advanta ie oe 
Be Rained « 


Vol. 4) « 


tific 


The diameter of the w 
ches, and the Drake oy 
to a lever, from the = 
clits were Suspendel, F; 
g been carefully calir, 
e of various kinds of Te, 
Speed, varving the pa 
g the surface of the irk- 
wood fibre wag panali! + 
, though tests wen ty 
grain across the si} 
it end on. The hri 
Wrought iron am i 
th and rough. The byi 
h smaller with the rss 
values fluctuated T 
smooth pulley. Royz: 
Wood badly. Beech ir 
e than poplar, emar ` 
1 pulleys. The fm- 
re eficient, prabab b- 
-particles smoothed se 
Elm, poplar and rita 
= Poplar was found » 
block material. It gi 
Is little sensitive to. 
and cleaned wozi: 
pulley material thr 
n or cast iron. It va 
limits, the sped a 
fect the friction xed 
als of fests were mat 
of which are given 7 
the following tai 
Nicients of frietior : 
azht-iron puller, și 
y the face, were, fi 
k, 0.51; for popit 
and for willow. (3 
Engineering (Le 


~é = 


f Hydraulic Cement 
ind cements hare 3 
e when drv, 02 
ected by humidi, 
e to consider the? 
rary conditions. ® 
et has carried ou! 
t 
t 


riments upon 
f various cme 
investigating 
o with time. The 
out on blocks af 
5 square apd ss 
These had bee! 
av after mise. 
in water for 3 
amples consiste: 


z 


| 


‘September 26, 1903 


of both Portland and Roman cement 
mixed with various proportions of sand. 
The blocks were clamped in a frame be 
tween plates of copper, and the resist- 
ance was determined by means of a high- 
resistance voltmeter. During the test the 
samples of cement were placed in an oven 
and gradually dried. The sample con- 
sisting of pure Portland cement after one 
hour showed a resistance of over 1,000,- 
000 ohms. The other samples showed a 
lower resistance, but this gradually rose 
to the figure given, the time required in- 
creasing with the increase in the propor- 
tion of sand. The samples of Roman 
cement showed in general a higher re- 
sistance and a more gradual’ change with 
time. Experiments were then made to de- 
termine the change of resistance of sam- 
ples during setting. For this purpose the 
various mixtures of cement and sand 
were placed in small boxes lined with 
oiled paper and in contact with terminal 
plates of copper. During the setting proc- 
ess the resistance rose gradually without 
showing any sudden changes. This work 
was repeated by pouring the mixtures 
into glass tubes placed in a vertical posi- 
tion in order to avoid any errors which 
might be introduced by a layer of water 
collecting upon the surface of the sam- 
ples when placed horizontally. -In this 
case the resistance of the various samples 
changed slightly for a time and then sud- 
denly increased, the curves showing a de- 
cided knee. It is suggested that these 
knees may indicate definite steps in the 
hardening of cements, and the process 
of setting may be somewhat analogous to 
the cooling of steel—T'ranslated and ab- 
stracted from l’Electricien (Paris), Sep- 
tember 5. 
f 

Compensation of Asynchronous Motors. 

Mr. H. S. Meyer has here brought to- 
gether some notes on the advantages and 
disadvantages of the compensated asyn- 
chronous motor, as compared with the 
simple induction motor. The advantages 
claimed for the compensated induction 


.motor are unity power-factor at all loads, 


greater overload capacity and higher all- 
around efficiency. It is practically im- 
possible to obtain unity power-factor at 
all loads, because this would necessitate 
continually shifting the brushes and 
changing the exciting voltage by hand. 


_ While the power-factor curve of the com- 


pensated motor is flat, it is not a straight 
line, and a power-factor of 0.99 means a 
fourteen per cent wattless current. Al- 
though the power-factor is increased by 
compensation, it is not thought that the 
advantage gained outweighs all the dis- 
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advantages introduced thereby. As re- 
gards the greater overload capacity of 
compensated motors, it must be admitted 
that the rotor flux, on which the overload 
capacity is chiefly dependent, will be 
larger in the compensated motor. How- 
ever, at overloads leakage will be present 
and the difference will not be so marked. 
The advantage of greater overload capac- 
ity due to the larger rotor flux would in 
most practical cases be only apparent, 
since the output of the motor is almost 
entirely limited by the efficiency and the 
heating, and in these points the com- 
pensated motor can hardly give increased 
figures compared with the standard type. 
It is claimed that compensation allows 
certain modifications which cheapen the 
design, such as increasing the air-gap, 
fewer slots on the motor, and a smaller 
diameter and greater length of the motor ; 
but the author thinks that these are of 
only secondary importance. The increase 
in efficiency due to compensation will be 
reduced by the commutator losses, both 
electrical and mechanical. The commuta- 
tor is thought to be a decided disadvan- 
tage, as it will be very difficult in prac- 
tice to avoid sparking, particularly when 
starting or in regulating for speed. 
Reference is made to Heyland’s latest 
recommendation of a device for lifting the 
brushes off the commutator during start- 
inv, and replacing them when running, 
at the same time lifting the brushes from 
the slip rings. This suggestion seems to 
indicate that there is difficulty in start- 
ing the compensated motor. In Mr. 
Meyer’s opinion there are hardly any 
practical cases where the compensated 
induction motor would be preferable to 
the ordinary induction motor; and as 
long as the commutator is not used for 
improving either the starting conditions 
or for obtaining a more eflicient speed 
regulation, it will find no field in alternat- 
ing-current motors.—Abstracted from 
the Electrician (London), September 4. 
f 

The Largest Storage Battery in Canada. 

In a description of the power plant of 
the Ottawa (Can.) electric railway, Mr. 
John Murphy gives some particulars of 
what is said to be the largest storage bat- 
tery in Canada. This consists of 288 cells 
of the Electric Storage Battery Company’s 
latest improved chloride accumulators. 
The elements of the battery are contained 
in lead-lined wooden tanks which have 
been made large enough to permit of a 
fifty per cent increase in the number of 
plates and in the output of the battery. 
Each tank now contains twenty-five type 
G plates, but there is space in each for 
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thirty-nine plates. The tanks rest upon 
porcelain insulators supported by well- 
scasoned pine stringers, water-proofed, 
and which, in turn, are separated from 
the concrete floor by vitrified bricks. The 
maximum discharge and charge rates of 
the battery are 1,000 amperes and 300 
amperes, respectively, enabling the bat- 
terv to take care of load variations 
amounting to 1,850 amperes. Before the 
battery was installed, when the necessity 
for increasing the plant arose, three 
propositions were considered: An in- 
crease of the present water power instal- 
lation, the addition of a steam-driven gen- 
erator, or the battery installation. The 
latter course was decided upon because it 
would improve immediately the service by 
maintaining a constant voltage at the 
power-house, irrespective of load changes, 
and for the further reason that it would 
prolong the life of the hydraulic plant, 
not only by relieving the water-wheels 
and gates from jars caused by sudden 
variations in load, but because it would 
also act as an addition to the plant, as 
it can be charged during hours of light 
load and discharged during the peak 
hours. Up to the time the battery was 
installed the water-whcels and the gen- 
erator voltage had been controlled by 
hand, but not with entire satisfaction. 
When the battery was installed the volt- 
age was increased from 550 to 600, and 
it now remains constant, irrespective of 
the conditions of the load. The batteries 
are charged by a differentially wound mo- 
tor-driven booster which maintains a 
constant load on the generator. The 
water-wheel gates are not moved at all 
for speed regulation, but are set so as 
to make the generator carry the average 
load.—Abstracted from the Canadian 
Electrical News (Toronto), September. 


pe 


Speaking Flames. 

Some time ago Simon, Duddell and 
others exhibited electric arcs which could 
speak or act as telephone receivers when 
they were properly connected to a micro- 
Now two Russians show how to 
Wires 


phone. 
make an ordinary flame speak. 
from poles of the secondary circuit of an 
induction coil are led to insulated Bun- 
sen burners, paraffin lamps, or short can- 
dle ends. A microphone and battery are 
placed in a shunt to the primary circuit 
of the coil. On speaking to the micro- 
phone the flame repeats the sound, al- 
though it is thirty yards from the micro- 
phone. The effect is better when two 
flames are employed, a pole of the sec- 
ondary coil being connected to each and 
a third wire connecting the two flames. 
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NOTE ON SOME THEORETICAL CONSID- 
ERATIONS IN THE CONSTRUCTION 
OF RESISTANCE FURNACES.‘ 


BY FRANCIS A. J. FITZGERALD. 


Electric furnaces are usually divided 
into two great classes—are furnaces and 
resistance furnaces. The latter class may 
be divided into two sub-classes—furnaces 
in which the current passes through the 
whole charge and those in which the cur- 
rent passes along a definite path or paths, 
thus localizing the heat. It is to the latter 
type that this paper will chiefly apply, 
although some reference may be made to 
the former. An apology for this paper 
scems necessary, since to those who have 
done much work of this kind the con- 
siderations presented will appear to be 
obvious and elementary. But it is be- 
lieved that those who have had little ex- 
perience in the construction of furnaces 
may find here some suggestions that will 
be of assistance in furnace design. 

Of the various electric furnaces that 
have been developed, those due to Mr. 
E. G. Acheson present unusual interest, 
because they cover a considerable range 
of temperature and involve certain con- 
ditions as to accurate temperature regu- 
lation. 

Graphite Furnace—In this furnace 
the highest temperature attainable is de- 
sired. The carbonaceous material, an- 
thracite coal, coke, etc., is placed in a 
trough-like furnace, and through the 
centre of the charge is a series of carbon 
rods connecting the furnace terminals. 
Anthracite coal, the raw material usually 
employed, is practically a non-conductor 
of electricity, and at first the current 
passes through the core of carbon rods. 
The heat generated in the core converts 
the surrounding coal into graphite, which 
then becomes a conductor and heats 
another layer of coal, and so on till the 
process ıs complete. This furnace belongs 
to both sub-classes of the resistance type. 

Electrode Furnace—The furnace be- 
longs to the first sub-class, but is peculiar 
in that the heat is mainly generated out- 
side the article under treatment. In the 
most general case the electrodes to be 
converted into graphite are arranged in 
piles, and the spaces between the latter 
filled with granular carbon. Since the 
resistivity of the granular carbon mass 
is much greater than that of the elec- 
trodes, most of the heat energy will be 
developed in the former. The advantage 
of this type of furnace is that it permits 
of treating a large mass of low-resistance 
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material without using currents of ex- 
cessive amperage. 

Carborundum Furnace—Carborundum 
is a substance that is decomposed at the 
temperature of the graphite furnace, 
hence in its manufacture careful tem- 
perature regulation is necessary. The 
charge, consisting of sand and coke, in 
the form of powder, is put in the box-like 
furnace, and through its centre passes a 
conducting core, which may consist of 
carbon in a granular form, or of carbon 
rods, connecting the terminals of the fur- 
nace. The current is confined to the core, 
raising it to a high temperature, and the 
heat gencrated is conducted into the sur- 
rounding mixture, converting it into 
carborundum. If the temperature of the 
furnace is too high, the carborundum is 
decomposed and the silicon vaporized. 

Furnaces for Moderately High Tem- 
peratures—This is the latest of Acheson’s 
patents, and is of great interest. In the 
outer zone of the carborundum furnace, 
just outside the crystalline silicon carbide, 
is a thin layer of an amorphous substance, 
known as “white stuff.” It is an inter- 
mediate product in the formation of car- 
borundum, and the temperatures between 
which it is formed and decomposed ap- 
parently lie near one another. For this 
reason its manufacture, or that of like 
compounds, involves serious difficulties, 
and it was to overcome these that Ache- 
son invented this furnace. ‘The furnace 
is of the same general form as that used 
in the manufacture of carborundum, but 
it contains several cores, which are “defi- 
nitely spaced with relation to each other 
at distances largely determined by the 
heat conductivity of the charge, the dura- 
tion of the operation and the superior 
and inferior temperature limits of the 
operation.”! 

In all of the furnaces described above 
there is one common characteristic—the 
electrical resistance is a variable quantity, 
and after any furnace is started there are 
no means of adjusting internal condi- 
tions so as to effect regulation in this 
respect. In general, the resistance of 
these furnaces is high at the beginning 
of a run and low at the end; therefore, 
means of varying the voltage at the fur- 
nace terminals must be used. If the fur- 
nace resistance at the beginning of a run 
is R, at the end of the run r, the maxi- 
mum voltage attainable E, the minimum 
voltage e and the maximum watts W, 
then the following equations must hold: 


E? 
R = — 
< W (1) 


1 United States patent 728,631, March 24, 1903. 
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" > Ww (2) 


The application of these equations to the 
various furnaces copsidered is obvious. 
The resistance of the furnace may be 
varied by altering the dimensions of the 
core or that part of the furnace which 
acts as an electrical conductor. Later we 
shall see that there are limits to the varia- 
tions that can be made in this respect on 
account of other considerations; but the 
resistivity of a mass of carbon granules 
varies with the size of the latter, and 
further variation may be obtained by the 
judicious choice of different forms of car- 
bon, which themselves have different re- 
sistivities. By taking advantage of this, 
any desirable variations in the resistance 
of the furnace may be obtained. The 
case of the electrode furnace is a special 
one, the adjusting of the resistance being 
obtained, to a certain extent, by the spac- 
ing between the piles of electrodes. 

If a cylinder is kept at a constant tem- 
perature, 6,, and is surrounded by a heat- 
conducting material, then the quantity 
of heat, Q, passing from the cylinder into 
the surrounding material per second is 
given by the equation 

Q =2 rp LK (0, — 9) 
where p, is the radius of the cylinder, 
L its length, 6, ‘the temperature of the 
surface of the material in contact with 
the cylinder and K is a constant. Then 


Q 
arta 2 r pı, LK 
Now, if 6, is a constant and a certain 
quantity of heat, Q, is developed in the 
cylinder, then, in order that 9, may be 
kept constant, p, L must have a definite 
value. If the cylinder is & conductor 
heated by a current of W watts, then 


W = constant (3) 

pı L 
If the material surrounding the cylin- 
der is in the form of a second cylinder, 
coaxial with the first, then if p, is the 
radius of the second cylinder, K? the heat 
conductivity of the material of which it 
is composed and 6, the temperature of 
its outer surface, it may be shown? that 


log 2 
8 Pi 
Next let it be assumed that the outer 


cylinder is surrounded by a material hav-. 
eae ee eee 


t In this case the isothermal surfaces about the cylin- 
der are a series of coaxial cylinders, and the lines of 
he of the ces haber mabe of ow harin oe sha se 
wedges, with the ges lying paralle the axis o 
cylinder. Planes parallel to the axis of the cylinder will 
cut off from the wedges rectangles of equal l , hav- 
ing widths proportional to their distances from $ 
therefore, the heat passing through unit area of the 
rectangles will be inversely proportional to their dis- 
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ing a heat conductivity k, and that a cer- 
tain amount of heat is absorbed at the 
outer surface of the cylinder, then apply- 
ing equation (4) to an isothermal sur- 
face, outside the cylinder, having a tem- 
perature 0, and a radius p;, the quan- 
tity of heat passing from the cylinder to 
the isothermal surface per second is 


ee 27 Lk (0,—94,) 


or if p;—p, = £, and ¢ is very small, 
q=2%rLk (6,—6) (5) 


In using the results obtained from these 
calculations, it must be remembered that 
they only apply approximately, repre- 
senting as they do hypothetical conditions 
and involving various assumptions that 
are not rigorously correct. Keeping this 
In mind, the various furnaces described 
may be considered. 

Graphite Furnace—The furnace having 
been designed so as to fulfil the condi- 
tions of equations (1) and (2), it re- 
mains only to apply equation (5). The 
heat developed in the furnace is used in 
various ways—in raising the temperature 
of the furnace charge; in effecting chem- 
ical changes; in vaporizing substances 
other than carbon; in supplying heat lost 
by radiation. With the exception of the 
last, all these items represent useful work. 
The last item is represented in equation 
(5), and, leaving all other losses out of 
consideration, the efficiency of the furnace 
18 given by the equation 

Q—9 


Efficiency = a te (6) 


In order, therefore, to make q as small 
as possible, K and 6,— 6, should be 
small. The important point to observe, 
however, is that a furnace may be made 
indefinitely large so far as equations 
(1) and (2) are concerned, but equation 
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(5) sets a limit, since q varies directly 
as the product of L and p». 

Electrode Furnace—The equations ap- 
ply to this furnace in a similar way to 
the previous one. 

Carborundum Furnace—Applying equa- 
tion (4): p, is the radius of the core, 
or the inside of the carborundum cylin- 
der, 0 the temperature of that surface, 
pa the radius and 6, the temperature 
of the outside surface of the carborundum 
cylinder, while Kt is the conductivity of 
the crystalline mass. The equation may 
be written 

log P? a 2 m LK? (0, — 45) 

Pi Q 
In order, therefore, to make the maxi- 
mum amount of carborundum around 
the core, K1 must be as great as possible. 
This can be best accomplished by having 
the mixture surrounding the core of high 
density, for then the crystal mass formed 
will also be dense. 6, — 6, should also 
be as large as possible. but 6, is a con- 
stant, the temperature just below that of 
the formation of carborundum ; therefore, 
6, should be as large as possible. But 6, 
can not be indefinitely increased, for 
above a certain temperature carborundum 
is decomposed. Hence equation (3) ap- 
plies here, for the value of p, L must 
be such that the core temperature shall 
be just less than that which will ensure 
the decomposition of carborundum. 

Finally, in considering the outside of 
the carborundum cylinder, equation (5) 
is used. As before, & and 6, — 6, must 
be kept as small as possible. Nothing 
ean be done to diminish k, as the mater- 
ial outside the carborundum must of 
necessity consist of the mixture of sand 
and coke. Fortunately, the mixture has 
a very low heat conductivity. 6, — 4, 
however, may be kept small by leaving a 
good thickness of unchanged mixture 
outside the carborundum. It will be ob- 
served that since the value of p, Increases 
with the length of the run, a point will 
finally be reached where q is equal to Q 
in equation (6); or, in other words, the 
efficiency of the furnace continually 
diminishes as the length of the run in- 
creases, and a point is at length reached 
where no more carborundum is made. 
In order to work efficiently, the run must 
be stopped long before that point is 
reached. 

Furnaces for Moderately High Tem- 
peratures—Here the conditions are 
similar to those in the carborundum fur- 
nace, but more complicated, as there is a 
multiplicity of cores. However, the 
theoretical considerations that have been 
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discussed will still prove useful in giving 
a general idea of the furnace design. 

In no case that has been considered can 
the various fundamental equations ‘be 
rigorously applied, for, as has been 
pointed out already, these involve numer- 
ous assumptions that do not represent the 
actual conditions, and take no account 
of certain conditions that are invariably 
present. Nevertheless, it will be found 
that keeping the theoretical considera- 
tions in view is a great help in the build- 
ing of furnaces, and prevents waste of 
time in experimenting with designs that 
can not possibly be satisfactory. 

7 


American Institute of Electrical 
Engineers. 

The September announcement of the 
American Institute of Electrical Engi- 
neers contains an attractive programme 
for the first meeting of the fall session, 
Friday, September 25. The following 


papers are announced. 

“An Efficient High-Pressure Water 
Power Transmission Plant,” by George 
J. Henry, Jr., associate, engineer Pelton 
Water Wheel Company, and Joseph N. 
Le Conte, associate, instructor of me- 
chanical engineering University of Cali- 
fornia. | 

“Blectrie Motors for Centrifugal 
Pumps and Fans,” by August J. Bowie, 
Jr., associate, engineer electric depart- 
ment Union Iron Works, San Francisco, 
Cal. . 

“A Suggested Hydraulic Unit,” by 
Ralph L. Montagu, associate, consulting 
cngineer, Oroville, Cal. 

The new meeting place of the Institute 
is the New York Academy of Medicine, 
17 West Forty-third street. 


——__—_ p> eo —_ ——_- 


Railroad Employes’ Carnival. | 

The employés of the Brooklyn Rapid 
Transit Company held their annual sea- 
side outing at Luna Park, Coney Island. 
this year, on September 14, 15, 16, 17 
and 18. The returns from the sale of 
tickets for this outing go into the treasury 
of the employés’ association which gives 
relief to the members or families of mem- 
bers who may be in distress. The man- 
agement of Luna Park, Messrs. Thomp- 
son & Dundy, inaugurated a series of ad- 
ditional attractions on Labor Day, Sep- 
tember 7, and these were thoroughly en- 
joved by the participants in the railroad 
employés outing. 

Luna Park has become renowned for 
the extent and variety of its attractions. 
The use of electricity is one of the most 
significant features of this collection of 
entertainments. The park covers twenty- 
two acres and cost $1,500,000. There are 
224.000 incandescent electric lamps used, 
and the current for these is supplied by 
the Brooklyn Edison Company from the 
regular service mains. The park is 
scheduled to close on October 1. At 
present and up to the closing of the park 
a series of Indian summer carnivals will 
be undertaken. | 
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Fourth General Meeting of the American Electrochemical Society. 


HE fourth general meeting of the 
American Electrochemical Society 
was held at Niagara Falls, N. Y., 
September 17, 18 and 19. The meeting 
was well attended, there being 136 mem- 
bers and guests registered. The weather 
for the first day was exceedingly disagree- 
able, making traveling uncomfortable, 
but the remainder of the week was bright 
and cool. 

The meeting of the board of directors 
was held at nine o’clock on Thursday, 
September 17, and the general meeting 
of the society was called to order by Presi- 
dent Richards in the auditorium of the 
Cataract House at 10.30 a. M. In open- 
ing the meeting, President Richards spoke 
of the successful year the society had had, 
stating that there were now 600 members, 
thirty-five having been elected during the 
month. The report of the treasurer showed 
that the treasury was in a flourishing con- 
dition, having a surplus of $2,000. Presi- 
dent Richards also stated that the execu- 
tive committee had arranged with the 
Faraday Society, of England, for an ex- 
change of transactions. The members of 
the American Electrochemical Society will 
receive free of cost the monthly issues of 
the Electrochemist and Metallurgist, and 
in return the members of the Faraday 
Society will receive the yearly transactions 
of the American Electrochemical Society 
free. Although this will entail consider- 
able expense upon the society, there will 
be no increase in dues. It was further 
announced that the board of directors 
had taken action authorizing the estab- 
lishment of local sections, at which 
monthly meetings may be held. Regu- 
lations governing the organization of these 
sections wil] be drawn up. The first ap- 
plication for a local section was made on 
behalf of the University of Wisconsin by 
Professor C. F. Burgess, the second ap- 
plication being made by the New York 
members for a section in New York city. 

Mr. F. A. J. Fitzgerald, of Niagara 
Falls, N. Y., was then called upon for 
his paper on “Some Theoretical Consider- 
ations of Resistance Furnaces.” ‘This 
paper will be found in full on other 
pages of this issue. Mr. Fitzgerald de- 
scribed the several types of electric fur- 
nace and presented formule for calcu- 
lating the design of any of these when 
the constants of the material used are 
known. 

The discussion was opened by Profes- 
sor C. F. Burgess, of the University of 
Wisconsin, Madison, Wis., who asked what 


the power-factor of these large furnaces “Advances in Electrometallurgy of Iron 


is. 

In reply, Mr. Fitzgerald said that, in 
general, the power-factor is not unity, 
due to the very heavy currents used and 
the inductance of the leading-in cables 
and bus-bars. 

Mr. Alfred H. Cowles, of Cleveland, 
Ohio, asked whether in the use of these 
furnaces a suboxide of silicon had ever 
been identified. He said that in 1885 he 
was working with an experimental fur- 
nace and made carborundum. He noticed 
that a yellow substance was formed be- 
yond the carborundum crystals, and 
thinking it might be a suboxide of sili- 
con, he submitted some to an analyst, 
who advised him that this was the case. 

Mr. Fitzgerald said that he had many 
analyses of the “white stuff” formed in 
the carborundum furnace, but had never 
found the suboxide of silicon. 

In reply to a question regarding the 
units and constants of his equations, Mr. 
Fitzgerald replied that the equations he 
had worked out were not applied except 
roughly; that they were intended merely 
as guides in the construction of furnaces, 
and did not have much value except in a 
relative way. In working out these equa- 
tions too many points had necessarily been 
omitted. 

Mr. Cowles asked whether in the car- 
borundum furnace the carborundum itself 
conducted. He had made an experiment 
to determine this, constructing a furnace 
in which the bottom could be dropped 
out, carrying with it the graphite core. 
The furnace was put into action, and 
after the current had been passing for 
some time the bottom was drawn out with 
the graphite core, but the current taken 
by the furnace fell only one-third. This 
seemed to him to show that the carborun- 
dum conducted. He had also fused car- 
borundum by passing a current through 
it. 

Mr. Fitzgerald thought that carborun- 
dum was practically a non-conductor. In 
constructing this furnace the core is built 
up of granular carbon which changes 
throughout the process, the resistance 
varying with it. However, carborundum 
will conduct when hot. 

Professor C. F. Burgess stated that he 
had made some conductivity measure- 
ments of carborundum, and had found it 
to be a poor conductor compared with 
carbon. 

Mr. Marcus Ruthenburg, of Philadel- 
phia, Pa., then read his paper entitled 


Production.” At the last meeting of the 
society he had presented a paper upon 
the electrometallurgy of iron, and the 
figures which he then gave for the power 
consumption had been criticised both in 
the discussion and by the technical press. 
The paper now presented was to give 
further figures showing what had been 
accomplished. While the blast furnace was 
a highly economical device for accom- 
plishing its end, some classes of ore may 
now be more cheaply reduced to metal by 
other means, making a product whose 
analysis can not be produced in a blast 
furnace at all. Given a magnetic ore 
carrying gangue, silver and phosphorus in 
prohibitive quantity for making good 
steel economically, such ores find no mar- 
ket tributary to the blast furnace. 

In last year’s paper he made the asser- 
tion that “the work of the electric fur- 
nace was performed upon a ton of ore 
with something less than 500 kilowatt- 
hours of energy.” 

Upon this basis one of the members 
accorded him an efficiency of eighty-three 
per cent, which he followed up by saying 
it was impossible. In truth at that time he 
was doing ten per cent better than that, 
or an efficiency, according to his figures, 
of 91.3 per cent. To-day he is doing the 
same, but better work, with one-half the 
kilowatt-hours reported last year. Three 
problems have presented themselves for 
solution, in the conduct of his work; 
first, the power required to agglomerate 
and heat sufficiently for subsequent re- 
duction ; second, the regulation of the size 
of the agglomerated particles; and thin, 
the amount of reduction of the agglo- 
merated material. 

The status of those three problems to- 
day is that a ton of ore is being agglom- 
erated with an expenditure of about 250 
kilowatt-hours. 

The size of the product is under per- 
fect control. 

The reduction is being made absolute. 
Inasmuch as the only function of the 
electric current is to agglomerate the 
dusty particles into coherent masses with- 
out binder or flux, and to convey a suff- 
cient quantity of heat to the ore in the 
soaking pit, to permit the reducing agents 
to perform their functions, it will be 
readily comprehended that the heat and 
current losses due to maintaining 4 
molten mass are lacking. 

In reply to the question of Mr. C. J. 
Reed, as to the basis for calculations of 
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efficiency, Mr. Ruthenburg stated that he 
makes no calculations of efficiency. He 
knows the power taken and the cost, he 
uses electrical measuring instruments, 
and his recording wattmeter gives him at 
any time the energy taken by the furnace. 
The iron ore, after it leaves the rolls, 
where it is fused, is reduced by hot car- 
bon monoxide at a comparatively low tem- 
perature. He stated further that he uses 
only magnetic ore containing a small 
amount of sulphur, which is practically 
all eliminated. The phosphorus is re- 
moved in a magnetic concentrator. He 
gets with this process a ninety-two per 
cent reduction. The reduction is made in 
a magnetic field, the magnets being cov- 
ered with carbon to prevent the ore weld- 
ing to them. The ore, after being fused, 
falls into the soaking pit with not more 
than five per cent of the oxide pres- 
ent, which is eliminated by the carbon 
monoxide. The sulphur is eliminated by 
mixing a proper proportion of the sul- 
phides with the oxides. The sulphur re- 
acts with the oxygen, forming sulphur di- 
oxide, atmospheric oxygen not being used. 
The reaction takes place purely between 
the two salts of iron. 

Mr. Cowles said that the same reaction 
takes place with lead, sulphur being 
eliminated in this way. He had examined 
Mr. Ruthenburg’s furnace and he thought 
that the temperature of the material in 
the soaking pit was a little higher than 
that of molten copper. As copper melts 
at about 1,100 degrees centigrade, Mr. 
Cowles put the temperature of the ma- 
terial in the soaking pit at 1,200 degrees 
centigrade. 

Replying to a question of Mr. F. M. 
Beckett, of Niagara Falls, Mr. Ruthen- 
burg said that the sulphur is not elimi- 
nated by his process when carbon is pres- 
ent. It is very essential to maintain a 
correct temperature if the reaction is to 
be successful. Mr. Beckett said that he 
had done much experimental work on an 
electric furnace for producing iron, but 
it had not been able to eliminate the 
sulphur. He worked up to 2,000 degrees 
centigrade, and had come to the conclu- 
sion that the reaction mentioned above 
does not take place. 

Mr. Ruthenburg stated that he was 
producing metallic iron by his process, 
free of sulphur—that is to say, that the 
sulphur did not show upon test. 

President Richards explained that Mr. 
Ruthenburg was working with magnetic 
ore which contains little sulphur. He said 
that his calculation of the efficiency of 
the Ruthenburg furnace had been based 
upon, an assumption of a higher tempera- 
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ture. If the temperature given by Mr. 
Cowles is correct, the efficiency, as cal- 
culated, would have to be reduced in pro- 
portion. The process may be successful 
as now proposed, but it can hardly be 
used as a preparation for the blast fur- 
nace. 

Mr. Ruthenburg stated that he still 
contemplated the application of his proc- 
ess as a preliminary treatment for cer- 
tain ores which will warrant the expense. 
The cost at present is about sixty-two 
and one-half cents per ton, and this can 
be borne in sections where coal is cheap. 

President Richards stated that the elec- 
tric furnace would have a large place in 
the metallurgy of iron and steel in the 
future. When processes have been de- 
veloped, this will probably be the largest 
branch of metallurgy. 

Professor C. F. Burgess then pre- 
sented a paper entitled “The Practical 
Utilization of the Passive State of Iron,” 
an abstract of which will be found on 
another page of this issue. The first 
session then adjourned. 

During the afternoon visits were made 
to the power-houses and certain electro- 
chemical plants. The Niagara research 
laboratories were thrown open to the so- 
ciety. The present building is being fitted 
up with appliances for all kinds of elec- 
trochemical and electrometallurgical 
work. Companies or individuals who de- 
sire to carry out research along electro- 
chemical lines will be able to rent space 
and power, and use the machinery which 
is being installed. 

The works of the Electric Lead Re- 
duction Company were also visited, and 
the new type of cell, which was later de- 
scribed by the inventor, Dr. P. J. Salom, 
was shown in operation. 

In the evening a very enjoyable smoker 
was held under the auspices of the local 
committee at the Cataract House, at 
which an excellent musical programme 
was rendered. 

FRIDAY, SEPTEMBER 18. 

Friday morning the second session was 
called to order by President Richards at 
10 o'clock. 

Mr. Ivar Juel Moltke-Hansen, of Perth 
Amboy, N. J., presented a paper entitled 
“An Experiment in the Electrolytic De- 
termination of the Basicity of Acids.” 
Electrolytic methods of determining the 
basicity of acids are of the highest value 
in many cases where complex acids of 
doubtful basicity are in question. The 
author has applied the electrolytic method 
to the different mctaphosphorie acids. 
The method used in making the con- 
ductivity measurements is due to Kohl- 
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rausch, in which a Wheatstone bridge is 
made use of, but an alternating current 
and a telephone replace the usual battery 
and galvanometer. In carrying out the 
work it was found that the conductivity 
of the water influenced the results con- 
siderably, so that it was necessary to make 
up a solution from one sample of water 
and use this throughout the entire work. 
Solutions of various percentages were 
prepared and their conductivities meas- 
ured. These determinations of the con- 
ductivity of the solutions show the acid 
to be dimetaphosphotie acid, according 
to Ostwald’s law, and that it has the 
following formula: 
(NH,PO;), 2H,0 

Work has also been started to deter- 
mine the rapidity of the migration of the 
ions for this salt, but these determina- 
tions have not yet been completed. 

A paper was presented by Dr. W. H. 
Walker, of Boston, Mass., entitled “The 
Klectrometallurgy of Gold.” Dr. Walker 
first sketched briefly the various electro- 
lytic methods which have been developed 
for the extraction of gold from its ores. 
While these processes are in use in various 
places, none of them has been eminently 
successful, principally because it is neces- 
sary to handle large quantities of ore. 
In all of these the gold is first dissolved 
in a solution—usually potassium cyanide 
—and is then deposited on another metal. 
While carrying out some experimental 
work on these methods, an apparatus was 
sct up in which the ore was laid on a plate 
of aluminum, and the cathode plate sus- 
pended above it in solution. It happened 
that the connections became reversed, so 
that the lower plate carrying the ore be- 
came the cathode. When this was dis- 
covered and the plate examined, it was 
found that gold in the metallic form had 
been precipitated upon the aluminum 
plate, presumably by cathodic reduction. 
Further work along this line showed that 
it was possible to precipitate the gold in 
this way on various metals, and plates 
were shown on which the metallic gold 
could be seen clearly. The action was 
thought to be a reduction of the telluride 
of gold by means of the hydrogen set free 
at the cathode. The author stated that, 
although successful as a laboratory ex- 
periment, this method could not be ap- 
plied commercially because in it it is es- 
sential that every particle of gold ore be 
brought into intimate contact with the 
cathode plate. 

A paper was presented by Dr. Wilder 
D. Bancroft, of Cornell University, 
Ithaca, N. Y., entitled “Electrolytic 
Copper Refining,” this being illustrated 
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by lantern slides. An abstract of Dr. 
Bancroft’s paper will be found on another 
page of this issue. Dr. Bancroft describes 
a long series of experiments undertaken 
to determine the best conditions of elec- 
trolyte and current density for use in cop- 
per refining processes. The result of this 
work indicates that in order to operate a 
plant most economically copper should be 
refined electrolytically in covered tanks 
with a current of three and one-half am- 
peres per square decimetre at a tem- 
perature of seventy degrees Fahrenheit. 

A communication to the discussion of 
this paper from Mr. Lawrence Addicks, 
of Perth Amboy, N. J., was read by Presi- 
dent Richards. According to Mr, Ad- 
dicks, Dr. Bancroft has not considered 
all the effects which enter into copper 
refining. While good adherent copper 
can be obtained at almost any density, if 
the rate of circulation is sufficient, in the 
latter point we are limited to a slow rate 
of circulation; otherwise a turbid solu- 
tion results. Insufficient circulation 
means poor deposition and necessitates 
frequent renewal of cathode shects to 
maintain the current efficient, and en- 
tails a corresponding increase in labor 
cost. The Anaconda plant, with a 
density of ten and one-half amperes per 
square foot, draws copper every thirty- 
five days; the Great Falls plant, with 
forty amperes per square foot, every two 
days. He thought that Dr. Bancroft 
should have considered the labor cost. 
Ile had compared the figures given by 
him for the influence of differences of 
concentration in producing counter-elec- 
tromotive force, and found that these 
agreed very satisfactorily with the figures 
obtained on a large scale. The work on 
temperature coeflicients is very complete. 
He thought that recommendations re- 
garding covering the tanks would not 
mect with much favor, as it is difficult, 
even with open tanks, to obtain thorough 
inspection. The application of covering 
would be simpler in the case of series 
tanks than for multiple. In making cal- 
culations of cost the question of interest 
on the metals tied up arises. Many refin- 
erles are not charged with this interest 
at all, the owner of the copper allowing 
so many days gratis for the refining; but 
every refiner is charged with interest and 
depreciation on his plant, and figures for 
this were not taken into account. These 
changes, he thought, would revolutionize 
the cost tables. While Dr. Bancroft has 
furnished some valuable data, and for 
some refineries his conclusions are true, 
Mr. Addicks protested against their ap- 
plication to every plant that can obtain 
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power for $20 a horse-power-year, and 
raised the question of how many refin- 
eries are obtaining power for that figure. 

A communication was received from 
Mr. Benjamin Magnus, of Anaconda, 
Mont., and was read by President Rich- 
ards. Mr. Magnus’s experience has been 
that the ampere efficiency depends en- 
tirely upon mechanical conditions. If 
the tank is kept free of most local short- 
circuits, it is easy to attain a desirable 
maximum ampere efficiency. A good 
efficiency in practice is ninety-five per 
cent, and while he has succeeded in rais- 
ing it to ninety-seven and one-half, the 
extra labor was not saved by the extra 
saving in power. Dr. Bancroft states that 
the solution deteriorates more rapidly at 
the higher temperature and at the lower 
current densities. This Mr. Addicks has 
found to be true for high temperatures, 
but not for low current densities. At 
Anaconda, where the current density is 
low, they have been using the same elec- 
trolyte continuously for many years. At 
other plants where the current density is 
sixty per cent higher, it is found neces- 
sary to renew part of the electrolyte quite 
frequently. He questioned whether the 
green color of the solution was due to the 
presence of ferrous arsenate, as stated by 
Dr. Bancroft, and was more inclined to 
attribute it to an impoverishing of the 
solution. High current densities cut 
down the interest on copper tied up and 
the cost on investment for plant. Al- 
though Dr. Bancroft states that the num- 
ber of men employed does not vary with 
the current density, as a matter of fact, 
plants having high current densities 
usually have higher labor costs per ton 
of copper. In regard to using covered 
tanks, a casual inspection would soon 
convince a visitor of the objection to this 
practice. The communication concludes 
with a statment of the conditions at the 
Anaconda refinery. The current density 
is 10.5 amperes per square foot, the tem- 
perature of the electrolyte is 100 degrees 
Fahrenheit and the circulation of the 
electrolyte is three gallons per minute. 
Under these conditions the chemical 
action in the tank is one per cent greater 
than the electrolytic action, and the 
voltage per tank is 0.23 volt. In order 
to keep the solution constant day by day, 
the extra copper taken up by the solution, 
due to the one per cent greater chemical 
action, is taken out by means of a tank 
which has insoluble anodes. The cost of 
operating this tank is at least eight times 
the cost of operating a regular depositing 
tank. (The voltage being two.) Most 
electrolytic plants use exhaust steam for 
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heating the electrolyte, but even if they 
used live steam, which cost $80 per horse- 
power-ycar, the cost of heating the elec- 
trolyte per ton of copper produced would 
only be from sixteen to thirty-five cents; 
and if they raised the temperature of their 
solution to seventy degrees centigrade and 
raised the current density to 31.5 am- 
peres, the excess chemical action would 
be so great that to free the electrolyte 
from copper, by means of tanks having 
insoluble anodes, would cost so much that 
the saving of power due to warmer solu- 
tions would be more than offset. 

Mr. W. McA. Johnson described some 
work which he had carried out on nickel, 
similar to that of Dr. Bancroft. He 
thought that the change in resistance 
mentioned in the paper was due to the 
deposit of slime on the anode cells, as well 
as to the change in concentration. To 
prevent an uneven deposit on the cathode 
he had found that a vertical plate of slate, 
placed against the bottom of the cathode, 
was very effective. The return of scrap 
copper is not a linear function of the cur- 
rent density, but increases rapidly. This 
might more than make up for the saving 
due to high current density. The regen- 
eration of the electrolyte also increases 
at a greater rate than the current density. 
He suggested that the research be ex- 
tended to an examination into the be- 
havior of the impurities contained in the 
anodes. 

Replying to the discussion, Dr. Ban- 
croft said that he did not agree with Mr. 
Addicks that it was impossible to get 
pure copper at a high current density. 
“The Anaconda copper is supposed to be 
good.” Mr. Addicks says interest is not 
to be charged, while Mr. Magnus thinks 
it is. An analysis of the solution showed 
the presence of both arsenic and iron, 
though he would not claim that the two 
were in combination. He did not think 
that regeneration at seventy degrees would 
cost more than at fifty degrees, the tem- 
perature now in general use; nor does 
the depreciation of the plant figure large- 
ly. He had found that the increase of 
resistance due to the slimes on the anode 
was smaller than he had anticipated. It 
was found that the conductivity of the 
solution could be brought back to the nor- 
mal by adding acid. As regards the feasi- 
bility of using covers on the tank, it is 
merely a question of whether the saving 
was worth while. At sixty degrees a sav- 
ing of thirty-seven per cent could be 
effected, while at fifty degrees a saving 
of fifty per cent could be effected by add- 
ing covers, no other change being re- 
quired. 
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A paper by Oliver W. Brown, of the 
University of Wisconsin, Madison, Wis., 
entitled “The Efficiency of the Nickle- 
Plating Tank,” was read by Mr. John- 
son. An ideal electroplating cell is one 
which operates at a current efficiency of 
one hundred per cent, has a low resist- 
ance, and which requires but a low elec- 
tromotive force. With a current efficiency 
of one hundred per cent no change in the 
condition of the electrolyte will occur. 
The nickel-plating cell, as at present used, 
is notably inefficient when viewed from 
this standpoint. To operate a nickel-plat- 
ing cell at maximum efficiency, the elec- 
tromotive force required to send a cur- 
rent through would be only that neces- 
sary to overcome the resistance of the 
electrolyte. There is, however, a counter- 
electromotive force amounting in some 
cases to over two volts. The author de- 
scribed a series of experiments which he 
had carried out with a view of deter- 
mining the variation of the counter-elec- 
tromotive force, using for this purpose a 
slightly acid nickel ammonia sulphate so- 
lution. From the results of the work it 
is shown that satisfactory operation of a 
nickel-plating solution depends to a large 
extent upon the character of the anode 
employed. The presence of copper is ad- 
vantageous to a certain extent, and it is 
likely that certain other impurities may 
assist. Rolled nickel or electrolytic nickel 
anodes are unsatisfactory. A study of 
the total polarization pressure, while not 
as definite in the indications as a study 
of the individual electromotive forces at 
the electrolyte, will serve as a means for 
determining whether the cell is operating 
properly. When the polarization goes 
much above 0.75 volt, the assumption that 
the anode is not corroding properly is 
justified, and, on the other hand, if the 
polarization is below 0.70 volt, the eff- 
ciency at the anode is as high as can be 
obtained. For measuring this polariza- 
tion a voltmeter only is needed, readings 
being taken while the current is flowing 
and immediately after opening the cir- 
cuit. 

Discussing this paper, Mr. Johnson 
doubted if the ordinary plater would be 
willing to install the expensive apparatus 
necessary for measuring single electrode 
potentials. He thought that not enough 
analyses of the electrolyte had been made 
in the work described. 

Professor C. F. Burgess said that while 
analytical data was desirable, time had 
not been available for obtaining this, and, 
moreover, it was beyond the scope of the 
paper. As to measuring the electrode 
potentials, all that was necessary was a 
calomel cell and a capillary potentiome- 
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ter, neither of which was expensive nor 
too delicate for practical use. 

President Richards suggested that the 
impurities might be of assistance in keep- 
ing the percentage of nickel in solution 
up to normal on account of the local 
action. In this suggestion Mr. Rudolf 
Gahl did not agree. 

Dr. Pedro G. Salom, of Philadelphia, 
Pa., described the new type of elec- 
trolytic cel!. In a previous paper he had 
described his cathodic reduction process 
for obtaining lead from galena and the 
cell developed for this purpose. With the 
old type of cell 10,000 units would have 
been reguired for an output of ten tons 
per day. To overcome the disadvantages 
of this cell—which were, of course, the 
small output for the large capital outlay 
and space required—he had developed a 
new type of cell which was described and 
illustrated. In the old type of cell a cur- 
rent density of twelve amperes per square 
foot had been used. In the new type, by 
spreading the ore in a very thin layer, he 
was able to increase the current density 
to thirty amperes per square foot, and he 
hoped soon to reach sixty without reduc- 
ing the efficiency, which he said was now 
sixty per cent. The time of treatment 
has been reduced from five days to an 
hour and a half. ‘The new cell, which 
measures four and one-half feet, consists 
of a flat circular dish of lead; which com- 
poses the cathode. Th': is revolved by 
means of a pawl and ratchet, making one 
complete revolution in an hour and a half. 
Above this are suspended the anodes, con- 
sisting of horizontal flat bars arrauged 
in a series of compartments, the number 
of bars being greatest at that part of the 
cell where the ore enters, and lowest where 
the treatment is completed. The ore is 
fed in at present by hand, and is car- 
ried hy the motion of the cathode slowly 
around under the anode bars. The elec- 
trolyte is sulphuric acid. Hydrogen sul- 
phide is given off, and this 1s caught and 
converted into sulphuric acid. The lead 
sponge is taken out after it has com- 
pleted the run. It is then washed to re- 
move impurities. At present the sponge 
is being roasted to convert it into lead 
oxide. After roasting it is ground and 
dried and is then ready for the market. 
The present equipment consists of seven- 
teen cells in one row. In the complete 
equipment there will be thirty-four cells 
in each unit. One hundred cells will have 
a capacity of ten tons per day. Samples 
of the products of the process were ex- 
hibited. These included sponge lead, sul- 
phurie acid, oxides of lead, and chrome 
yellow. 

A paper by Dr. C. Hambuechen, en- 
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titled “The Electrolysis of Sodium Hy- 
droxide by Alternating Current,” was 
read by Professor C. F. Burgess. It is 
well known that aluminum in certain 
solutions possesses to a marked degree 
the property of readily permitting the 
passage of current toward it, and inter- 
posing a higher resistance to the flow of 
current in the opposite direction. This 
property has been made use of in an elec- 
trolytic rectifier, using aluminum and 
iron electrodes in fused sodium nitrate. 
It was found also that aluminum could 
be used in a like manner in various other 
fused electrolytes, one of which is sodium 
hydroxide. While aluminum is actively 
corroded by sodium hydroxide in the 
presence of water, it is almost completely 
stable in contact with the fused salt. Ad- 
vantage has been taken of this property of 
aluminum to make use of alternating cur- 
rents for the production of metallic sodi- 
um from fused caustic soda. Salt is fused 
in an aluminum vessel. Within this is 
placed an aluminum electrode surrounded 
by an iron electrode. Between the two 18 
a diaphragm also of aluminum. This is 
perforated so as to allow the circulation 
of the electrolyte and passage of the cur- 
rent. After some time globules of fused 
sodium appeared on the surface. It was 
found that careful regulation of the tem- 
perature was necessary to produce a large 
yield, but other than this the cell required 
no attention. At the end of the run the 
aluminum electrode showed almost no 
corrosion. A run was made to determine 
the amount of corrosion, and it was found 
that an electrode one and one-half inches 
long and one-half inch in diameter lost 
about one-half of a gramme with a run 
of fifty ampere-hours. Sodium, after be- 
ing liberated, rose to the surface of the 
liquid and was prevented from diffusing 
over to the cathode by means of the 
aluminum diaphragm. A porcelain sleeve 
surrounding the aluminum electrode pre- 
vented short-circuiting between this and 
the diaphragm. To determine the effective- 
ness of the aluminum in preventing the 
current flowing from it to the electrolyte, 
current and pressure curves were obtained 
by means of the Blondel oscillograph. 
These curves were shown. The portion 
of the curve below the axis represents a 
leakage current due possibly to small par- 
ticles of sodium adhering to the elec- 
trode, and to a small leakage which natu- 
rally takes place in such a cell. This 
portion of the curve represents energy 
loss, unless its heating action is useful in 
maintaining the cell at the proper tem- 
perature. The portion of the curve above 
the axis represents the useful current. 
From measurements of these areas the 
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efficiency was found to be about seventy- 
three per cent. The alternating-current 
electromotive-force wave had a peaked 
form, but previous measurements showed 
that a sinusoidal or flatter wave-form gave 
a higher efficiency. The same method of 
operating an electrolytic cell might be ap- 
plied in obtaining various electrolytic 
products other than sodium. While the 
current efficiency is less than if a direct 
current be employed, this loss may be 
partially balanced through avoiding losses 
of the synchronous converter, and this 
loss may be useful in heating the cell. 
President Richards then presented a 
paper prepared by himself and Mr. W. 
S. Landis, entitled “The Electrolysis of 
Water.” This is the second paper on this 
subject, the previous one having been 
presented at the last meeting of the so- 
ciety. ‘The type of cell described in the 
first paper was very inconvenient due 
to its great length, but by reducing the 
eross-section of the cell they have been 
able to obtain the desired high resistance 
with a much shorter tube. The cell now 
used consists of a capillary tube con- 
necting the two vessels in which are placed 
the platinum electrodes. It was found 
that the size of the electrodes affected the 
readings very greatly. When these were 
small polarization took place rapidly. 
The area finally adopted was approxi- 
mately twenty-five square centimetres to 
each electrode. Solutions of sulphuric 
acid of various concentrations were meas- 
ured, the results of measurements being 
shown in tabular form and in curves. It 
was found that the current flow followed 
almost exactly Ohm’s law up to three 
volts, beyond which point the readings 
were not carried. The resistance of the 
cell is very high, being about 284,000 
ohms for a one-tenth per cent solution. 
In measuring the current flow, polariza- 
tion was corrected for by taking the read- 
ings at a definite time after closing the 
circuit. After obtaining the reading the 
circuit was then opened and the polariza- 
tion current read after the same time had 
elapsed as in the first reading. This 
time was generally seven seconds, as that 
allowed the instruments to become steady. 
The sum of these two readings was then 
taken as the true value, as it was found 
that this method gave a constant flow, 
independent of the time elapsing after 
closing the circuit. Although no gas was 
given off at the electrodes during this 
work, gas will be given off at either pole 
if the electrode there be small, although 
there may be no gas appearing at the 
other, It is suggested that this method 
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of measuring resistances might be useful 
in place of the Kohlrausch method. 

After the reading of this paper the 
meeting was adjourned. 

The afternoon was spent in making 
visits to the various establishments af. 
Niagara Falls, and in the evening a dance 
and reception were tendered to the visit- 
ing members of the society by the local 
members. 

SATURDAY, SEPTEMBER 19. 

Saturday morning the third session 
was calicd to order by the president at 
9.30. 

Mr. F. Lidbury, of Niagara Falls, N. 
Y., presented a paper on “The Supposed 
Electrolysis of Water Vapor.” This 
described some researches which he had 
carried out upon the electrolytic action 
of sparks when passed through a water 
vapor. The apparatus consisted of an 
arrangement of glass tubes and the cur- 
rent of vapor was made to pass by means 
of a condenser. The gases from the 
neighborhood of the anode and cathode 
and from the middle of the tube are col- 
lected after exploding by means of an 
electrie spark, and a residue of gas was 
left which corresponded approximately to 
what should have been produced by a 
voltameter. The conclusion was reached 
that in the partial decomposition of water 
vapor by the electric discharge, the hydro- 
gen and oxygen liberated tend to sepa- 
rate and to take up different positions in 
the tube, the hydrogen collecting at both 
anode and cathode and the oxygen in the 
middle of the tube. In all cases there 
was a large excess of both hydrogen and 
oxygen in the discharge tube over that 
simultaneously obtained from the volta- 
meter. At present there is too little data 
for the construction of a satisfactory 
theory to explain the results obtained, but 
Thomson has brought forth evidence 
which points to the possibility that a 
hydrogen ion may carry either a positive 
or a negative charge. He observed that 
a capillary tube containing hydrogen, on 
the passage of a spark, gave spectra at 
the anode and cathode in which the rela- 
tive brightness of the lines differ. An 
assumption of this kind might explain 
the unexpected behavior of hydrogen as 
explained above. 

A communication from Dr. E. A. 
Byrnes, of Washington, D. C., entitled 
“A Note on Metallic Diaphragms,” was 
read by Mr. C. P. Townsend, New York 
citv. The diaphragm was constructed of 
magnetite. This material, mixed with 
Portland cement, had been used in melt- 
ing sodium hydroxide in 1896. It was 
found that it made a satisfactory dia- 
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phragm for aqueous solutions of caustic 
alkalies when crushed and contained 
within wooden partitions. It did not act 
as a bipolar electrode. 

Dr. E. F. Roeber, of Philadelphia, Pa., 
then read a paper entitled “The Theo- 
retical Properties of Free Ions in Solu- 
tions.” This paper formed the intro- 
duction to a discussion of the electrolytic 
dissociation theory which followed it. 
Dr. Roeber discussed the theory generally. 
He said that those who objected to the 
dissociation theory did not look at the 
matter in the proper light. The theory, 
as developed, should be considered merely 
as a mechanical analogy which assisted 
the mind in forming a conception of what 
was taking place in an electrolyte. Viewed 
in this light the theory had done a great 
amount of good, and while there were 
many phenomena which were not ex- 
plained by it, still its value as a tool is 
too great for it to be discarded. The 
proper view to take was that the dissocia- 
tion theory is only a model to give a con- 
crete conception of electrolvtic action. 

Dr. Bancroft then opened the discus- 
sion by stating what had been accom- 
plished by the dissociation theory, and 
he gave a long list of the phenomena ex- 
plained by it. When proposed, it had 
taken the chemical world by storm. More 
recently two lines of work had been fol- 
lowed out. One set of investigators are 
searching for results to uphold the theory, 
tle others looking for its limitations. 
Both sides have accumulated a great mass 
of evidence. Against the theory it may 
be urged that it only applies to infinitely 
dilute solutions, such as are never ob- 
tainable practically, and it applies only 
to aqueous solutions. He believed that 
the theory would hold until another and 
better one was brought forward,. and 
pointed out that abnormal molecular 
weights may be explained by the heat of 
solution or some other corrective term, 
and as a matter of fact we do not know 
that any dissociation really takes place. 

Professor Carhart said that the theory 
had proved to be a very useful working 
hypothesis. It had led to many discov- 
eries and facts, and until it has been dis- 
proved it must be retained as useful. 
ITowever, the objections to it can not be 
ignored and some of these are serious. 
He thought that the term “electrolytic 
dissociation” was unfortunate. It should 
be merely the “dissociation theory,” as 
dissociation of a salt is supposed to take 
place upon passing into solution. An 
important point involved is that of the 
question of energy. The theory was not 
well sustained by quantitative work. It 
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is now going through changes and it is 
not to be disposed of yet, although it has 
been worked too hard. 

President Richards asked wherą the 
energy causing dissociation comes from. 
This was not explained by the theory. He 
thought that ionization is a change of 
state of the materials as a compound. He 
then discussed the heat of ionization and 
suggested that this was merely the heat 
of condensation of vapor. A calculation 
of this latter point seemed to show agree- 
ment with the suggestion. 

Mr. W. S. Weedon, of Schenectady, N. 
Y., said that while ionization might not 
mean complete separation of the ioniza- 
tion, the state of the compound in solu- 
tion must differ from the usual chemical 
state. 

Mr. Cowles stated that in studying the 
energy relations the energy of the whole 
mass—solvent and _ solute—should be 
considered collectively. 

President Richards thought that no 
energy was lost or gained during ioniza- 
tion, and was asked by Dr. Carhart what, 
then, was the change? He replied that 
he did not know. 

A paper by Mr. Reed, entitled 
“Berthelot’s Law Relative to the Elec- 
tromotive Forces of Cells Based on the 
Reciprocal Action of Saline Solutions 
and Soluble Electrolytes,” was read, and, 
on motion of Mr. Hering, a vote of thanks 
was tendered to the local committee, to 
the Niagara research laboratories, to the 
National Battery Company, of Buffalo, 
N. Y., to the Niagara Falls Power Com- 
pany, and to the Niagara Hydraulic and 
Manufacturing Company, these compa- 
nies having extended invitations to the 
society to visit their establishments. The 
convention then adjourned. 

During the afternoon a number of the 
members of the society visited the plant 
of the National Battery Company, at 
Buffalo, and others took a trip to 
Niagara-on-the-Lake, Youngstown and 
Port Niagara, by boat and trolley. 

There was a good attendance of 136 
members and guests out of a membership 
of about 600. Among those in attendance 


were the following: 

Joseph W. Richards, Bethlehem, Pa.; C. J. 
Reed, P. G. Salom, Carl Hering, Philadel- 
phia, Pa.; Wilder D. Bancroft, Ithaca, N. Y.; 
C. L. Collins, 2d, Charles M. Hall, Niagara 
Falls; Ð. A. Colby, Newark, N. J.; Alois von 
Isakovics, New York city; Francis A. J. 
Fitzgerald, Niagara Falls; A. A. Knudson, 
Wm. Hand Browne, Jr., New York; C. F. 
Burgess, Madison, Wis.; Dr. George P. 
Sholl, Philadelphia; Orrin E. Dunlap, 
Niagara Falls; Alfred H. Cowles, Cleveland, 
Ohio; Henry S. Carhart, Ann Arbor, Mich.; 
G. E. Cox, Niagara Falls; A. E. Kennelly, 
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Cambridge, Mass.; B. J. Arnold, Chicago; 
Charles F. Scott, A. J. Wurtz, Pittsburg, 
Pa.; S. W. Stratton, Washington, D. C.; 
Henry G. Morris, Philadelphia; J. 8. 
Crider, Cleveland, Ohio; W. E. Goldsborough, 
Lafayette, Ind.; Elihu Thomson, Swamp- 
scott, Mass. 


_—_———_ o> 
American Electrotherapeutic Asso- 
ciation. 

The thirteenth annual convention of 
the American Electrotherapeutic Associa- 
tion was held at Atlantic City, N. J., 
September 22, 23 and 24. The Hotel 
Windsor was the headquarters of the con- 
vention, and a large number of members 
was in attendance. A splendid list of sub- 
jects was presented for papers and discus- 
sion. ‘T'wo sessions were held each day, 
and there was a number of special fea- 
tures for the entertainment of the dele- 


gates. 


International Congress of Elec- 

tricity. 

A mecting of the committee on or- 
ganization of the International Congress 
of Electricity, which is to be held during 
the week beginning September 12, 1904, 
at St. Louis, in connection with the 
Louisiana Purchase Exposition, convened 
at Niagara Falls, N. Y., September 18, 
during the meeting of the American 
Electrochemical Society. The executive 
committee was in session the greater part 
of the day, and transacted much business 
pertaining to the plans of the congress. 
Later on the advisory committee was 
called in to consider matters concerning 
the relation of the various scientific and 
technical organizations to the congress. 

Among those present at this meeting 
were the president, Elihu Thomson ; vice- 
presidents, H. C. Carhart, C. F. Scott, 
W. E. Goldsborough and W. S. Stratton ; 
secretary, Dr. A. E. Kennelly; the treas- 
urer, W. D. Weaver; forming the execu- 
tive committee and of the advisory com- 
mittee, Messrs. B. J. Arnold, A. H. 
Cowles, C. Hering, J. W. Richards and 
A. J. Wurts. 


< 

“The Deterioration of Incandescent 
Gas Mantles While Burning” was made 
the subject of a lengthy paper last winter 
before the Michigan Gas Association by 
Mr. Alfred H. White, director of chemical 
technology University of Michigan, and 
Mr. M. E. Mueller. The principal con- 
clusions arrived at by the authors were: 
the greatest cause of the gradual dete- 
rioration is the loss of cerium, oxide, 
which slowly volatilizes in the intense 
heat. Experiments on mantles containing 
originally more than one per cent of 
cerium indicate that their efficiency in- 
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creases until the cerium content of the hot 
zone has dropped to about one per cent, 
and that from that point on they dete- 
riorate. The rate of deterioration of 
commercial mantles varies greatly, but 
the important factor is still the decrease 
in the percentage of cerium. Some man- 
tle manufacturers are able to very greatly 
lessen the rate of loss of cerium, and thus 
make mantles which retain their efficiency 
for long periods. The experiments do 
not support the theory of periodic change 
in the mantle’s illumination, but confirm 
the position previously taken that the 
alteration of the heating power of the 
gas, with its consequent effect on the tem- 
perature of the mantle, is the most im- 
portant factor in causing the fluctuations 
in the illuminating power of a mantle 
from one day to the next. The amount 
of moisture in the atmosphere also ex- 
ercises an appreciable influence. 


BOOK REVIEW. 

“Electrical Engineering.” E. Rosenberg. 
Translated from the German by W. W. H. 
Gee and C. Kinzebrunner. New York. John 
Wiley & Sons. Cloth. 267 pages. 6 by 9 
inches. 263 illustrations. Supplied by the 
ELECTRICAL REVIEW at $1.50. 

This book gives the construction and 
the principles of operation of alternating 
and direct-current generators and motors, 
accumulators, converters, and lightning 
arresters. It also has chapters on electric 
lighting, polyphase apparatus, and the 
working of dynamos in parallel. The 
author, who is the engineer of a promi- 
nent European manufacturing company, 
conceived the book while preparing a 
number of lectures to be delivered be- 
fore workmen of the manufactory. The 
author's style is admirably suited to this 
class of readers. No mathematics is em- 
ployed except arithmetic in a few numer- 
ical problems and the various expressions 
for Ohm’s law. A treatment of alter- 
nating-current subjects, without the use 
of mathematics, is of necessity imperfect 
and therefore this book will be found un- 
satisfying and inadequate to the needs of 
those students who are mathematically 
equipped. On the other hand, the exten- 
sive enginecring knowledge of the author 
has filled his book with interesting and 
suggestive statements of facts and de- 
tails, which will be of value to those who 
are already familiar with the principles 
of the subject. The pieces of apparatus 
which are employed as types for purposes 
of illustration have a foreign look. The 
book ought to find a field among those who 
are forced to self-study. 


452 


Vol. 43—No. 13 


INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Recording Wattmeters for Alternat- 
ing-Current Circuits. 

The accompanying illustrations show a 
new form of recording wattmeter for al- 
ternating-current circuits which has been 
developed by the Stanley Instrument 
Company, of Great Barrington, Mass. The 
significant features of this wattmeter, and 
for which special merit is claimed by the 
manufacturer, are light weight of the 
moving parts, perfect spring support, high 
effective torque, no change, braking air- 
gap by temperature, complete magnetic 
shield against short-circuits, balanced 
thrust, no kicking or pusher auxiliary 
friction devices, and no jewel wear from 
hammering or side thrust. The instru- 
ment, the company states, ranks next to 
its magnetic suspension wattmeter. 

In this wattmeter the side thrust toward 
the centre of the disc of the meter is 
counterbalanced by closed circuited cop- 
per rings placed over the side of the field 
or shunt pole nearest to the edge of the 
disc. The result of this construction is 
that a thrust is set up across the field 
pole in the opposite direction to that 
produced by the eddies in the disc. This 
secondary or opposing thrust is so pro- 
portioned that it counterbalances exactly 
the side push. | 

Special care has been taken by the de- 
signers of the Stanley wattmeter to de- 
termine the causes of all manner of fric- 
tion and wear on the bearings, or any 
magnetic influence which tends to pro- 
duce error in the operation of the meter. 
Counterbalancing principles have been em- 
ployed, so that the only element of fric- 
tion existing in the balanced thrust watt- 
meters is that due to the simple rubbing 
of the very small end of the disc and 
shaft upon the surface of a highly pol- 
ished jewel. The employment of special 
features and the elimination of kicking 
or other auxiliary devices have done away 
entirely with vibration, hammering, 
trembling, side thrust or side dipping or 
slanting. 

The shunt and series system of the 
wattmeter is enclosed in an iron box 
forming the back of the case of tne meter, 
which is entirely covered by the magnetic 
shield. The magnetic shield constitutes 
the division plate between the back and 
the front of the meter. Upon the front 
of the magnetic shield plate is mounted 
the disc shaft and its bearings, the brake 
magnets and air-gap adjusting screws, the 


train gearing and dial, and also the clamp 
wherewith the disc shaft is supported from 
its lower bearing during transportation. 

The air-gap or distance between the 
disc and the brake magnets can not be 
changed by variation of temperature, as 
the brake magnets are held rigidly in a 


CovER REMOVED, RECORDING WATTMETER FOR 
ALTERNATING-CURRENT CIRCUITS. 
permanent position, so that they can not 
expand or contract. The air-gap can be 
changed only by means of large adjust- 
ing screws placed in the yoke below the 
disc, for the purpose of adjustment of the 

rate of disc rotation. 
The method of sealing shown is by pass- 
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RECORDING WATTMETER FOR ALTERNATING- 
CURRENT CIRCUITS, SHOWING METHOD OF 
SEALING. 

ing a thin wire through a hole in the head 

of each screw holding the terminal box 

cover in place; then through a hole in 
the rim surrounding the head of each 
screw fastening the main cover in place 
and through the slot in the head of each 
of those screws, finally fastening the two 
ends of the sealing wire in a lead seal 


crimped together in the usual manner. 
This method can be modified in various 
ways at the pleasure of the company using 
the meter. When so sealed the meter will 
be dust-tight, air-tight, moisture-tight and 
insect-tight ; its condition can not there- 
after be disturbed without breaking the 
sealing wire and thereby disclosing that 
it has been tampered with. 

The disc shaft, when in place for rota- 
tion, rests upon a finely polished, care- 
fully selected jewel, mounted in a carrier 
supported on a most accurately graduated 
spring; the whole arrangement of jewel, 
carrier and spring being immediately in 
sight and most readily accessible for ad- 
justment or replacement if such ever be- 
comes necessary. 

Although elimination of hammering 
and side thrusts is thoroughly effected by 
the design of meter and a spring-sup- 
ported jewel carrier is not at all a neces- 
sary requirement, except in places where 
there is excessive exterior vibration, the 
balanced thrust wattmeter is provided 
with a method of spring support adjust- 
ment which is most unique, simple, sen- 
sitive and sturdy. For transportation and 
handling, the shaft is lifted and held fast 
by a clamp to prevent injury to the jewel 
by heavy jar; it is readily released when 
meter is in place ready for service. 

The cover of the standard model H 
Stanley balance thrust wattmeter will be 
all glass, in one piece, through which will 
be visible all the parts seen in the illus- 
tration herein of meter with cover re- 
moved. 

The glass cover will be thick and of 
strong and tough material, not easily 
liable to fracture; it will be secured to 
the iron case in the same manner as the 
metal cover, embedded on a gasket and 
making an air and dust-tight joint; it 
will be sealable in the same manner as 
the metal cover. 

The model H Stanley balanced thrust 
wattmeter is small and compact, being 
but seven inches diameter, five inches 
high and weighs but about twelve pounds; 
in every detail of construction it is made 
in the very best possible manner; every 
requirement of the highest class meter 
has been considered and supplied. 


An innovation in the line of railroad 
telegraph service has been put into use on 
the New York Central Railroad between 
Utica and Albany. By the means of the 
apparatus a single wire can be used for 
telegraph and telephone messages at the 
same time. While the operator is ticking 
away a telegram in Morse code another 
person can telephone a message without 
the slightest interference. 
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A New Form of Boiler Cleaner. 

The importance of preventing or re- 
moving all scale formations from boilers 
for reasons of both economy and safety 
is so well established and the difficulty 
of accomplishing it so well known, that 
every advancement in this department of 
engineering is of pecuniary, as well as 
humane, interest to both the man who 
pays the coal bills and the engineer in 
charge of the power plant. 


ELECTRICAL REVIEW 


The construction of a return tubular 
boiler is such that all these mechanical 
cleaners have taken the form of some de- 
vice or machine which has entered the 
tube, and has a knocker or rapper that 
may be operated by hand or power, so as 
to rap or hammer on the inside of the 
tube sufficiently hard to jar the scale from 
the outside. 

A careful study of the problem at hand 
has clearly shown that the most effective 


New Form oF BOILER CLEANER, 


Innumerable devices and means have 
been invented to prevent the formation 
of scale in the boiler and on the whole 
conditions have been generally improved. 
Still in the light of our present knowl- 
edge, it may well be doubted whether 
any practical means can be devised that 
will positively ensure the user against 
the presence of scale in the boilers. 

The net result, therefore, is that from 
time to time the scale that has formed 
must be removed either by entering the 
boiler and chipping it off by hand, or 
using some mechanical contrivance for 
doing the same work. 


and least dangerous method of rapping 
the tube consists in having the highest 
possible number of raps in a given time, 
which otherwise may be comparatively 
light blows, the effect of which will be 
to set up a more or less local, but very 
rapid, vibration to the walls of the tube, 
which by reason of the more brittle and 
non-elastic character of the scale forma- 
tion breaks up, loosens and shakes off the 
latter, without subjecting the tube to any 
undue strain. 

Keeping these points well in mind the 
General Specialty Company, of Buffalo, 
N. Y., has devised a machine in which 


METHOD oF Usina BOILER CLEANER. 


To any one at all familiar with the 
construction of the boiler of to-day, es- 
pecially of the return tubular type, where 
the scale forms on the outside of the 
tubes, the impossibility of cleaning the 
tubes of this scale by hand is at once 
apparent, and is ‘the chief reason for the 
great favor into which mechanical 
cleaners have sprung with the trade. The 
inspection of this form of boiler is so 
difficult that scale is very often present 
without being known by the engineer. 


the motive fluid is applied in the most 
direct manner, thus ensuring the greatest 
speed of piston, and the double-acting 
knocker rod, which is firmly secured to 
the former, in which the travel of the 
knocker rod is so limited that though it 
is capable of exerting a sufficiently hard 
blow on the tube, it could not puncture 
or injure it, because even though the 
tube were not present to stop the motion 
of the rod, it would not travel beyond 
the point where the walls of the tube 
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would be. ‘This construction makes | 
possible to safely operate the machine a 
boiler pressure, thus obviating th 
necessity of using a separate steam gaug 
or reducing valve to lower the pressure 

For obvious reasons the body of th 
machine must be made _ considerabl: 
smaller than the inside diameter of th 
tube, and this, in connection with the res 
of the construction, necessitates som 
means for accurately maintaining thi 
machine in the axis of the tube. Thi 
is accomplished by two sets of centering 
lugs, one ahead and one back of the 
piston, which are forced out against the 
inner surface of the tube by steam press: 
ure. 

The undue heating of the tube operated 
on is further avoided by so using the steam 
that it is expanded to such a point before 
exhausting into the tube that its tempera- 
ture is only a very little above that of the 
atmosphere. 

An actual test of this machine showed 
a speed of 3,000 strokes and upward per 
minute, according to the pressure used, 
nor was the temperature of the tube at 
the end of thirty minutes raised so much 
but what it could be easily handled with- 


out gloves. 

The illustrations appearing herewith 
show the cleaner in operation. Further 
information can be procured from the 


manufacturer, the General Specialty 
Company, 705-711 Seneca Building, 
Buffalo, N. Y. 
a = 
A New Record for Wireless Tele- 
graph. 


The De Forest Wireless Telegraph Com- 
pany has recently made out a summary 
of the work done for Sir Thomas Lipton, 
on board his steam yacht Erin during 
her stay in American waters. During the 
seventy-three days that the yacht was in 
New York waters, almost constant com- 
munication was maintained with the De 
Forest stations at Coney Island, State 
street, New York, and Block Island. The 
bulk of the matter transmitted was per- 
sonal correspondence of Sir Thomas Lip- 
ton, and comprised 2,000 individual mes- 
sages, footing up a total of over 40,000 
words, and in addition 130 cable mes- 
sages all in cipher code. A total of 10,- 
750 words were transmitted for the press, 
for which a collection of $25 per day was 
made. The average length of a message 
was twenty words, and frequently a mes- 
sage ran as high as ninety words, 
from which it will be seen that 
in this case the De Forest system 
fulfilled very nearly the function of 
the telephone. To transmit this bulk of 


siness 1t was necessary to send at an 
erage speed of thirty-two words per 
inute. In length of time, speed, trans- 
ission and accuracy, under every im- 
inable condition, weather and distance, 
is service certainly makes an enviable 
cord. Sir Thomas has sent the follow- 
g letter to Dr. De Forest: 


S. Y. ERIN, 
New York, 1ith Sept., 1903. 

<AR Doctor DE Forest. 
It gives me great pleasure to speak a 
od word for the working of the De Forest 
ireless system, which was installed on my 
cht Erin in Glasgow last May. 
The system has been of great use and 
lue to me, and my guests, since my ar- 
val in this country on the 24th June, from 
hich time up to the present it has been 
use. As many as ninety messages in a 
y have been sent and received on the 
rin. 
Many prominent visitors have made use 
* the system, among them being Adju- 
nt-General Corbin, the Earl of Shaftes- 
iry, J. H. Flagler, Paymaster General 
ates and many others. 1, myself, have 
sed the system very extensively, not only 
r inland messages, but also for the send- 
g and receiving of many cabies from all 
arts of the world. Many of these cables 
ave been in cipher code and, without ex- 
‘ption, all have been sent and received 
yrrectly. I believe the day will come when 
very ship will have wireless telegraph on 
oard, and I shall take pleasure in strongly 
-commending the De Forest system. Its 
se can only be appreciated by those who 
ave tested it, as I have done for a period 
f over eight weeks. 

I am, yours faithfully, 

(Sgd.) Tuomas J. LIPTON. 
R. LEE DE FOREST, 
100 Broadway, 
New York city. 


This installation on a private yacht, 
nd its performance, should augur well 
or its general adoption by this kind of 


raft. 
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A New Form of Steam Trap. 

The “Monash” steam trap made in 
‘ve sizes for high or low pressure em- 
odies many advantages over the ordi- 
ary steam trap. Persons who have had 
he opportunity of acquainting them- 
elves with steam plants will be able to 
ppreciate the advantage of having a 
rap which is positive in its action 
‘which the manufacturer claims for the 
‘Monash” trap), thereby doing away 
vith the pounding in the steam pipes 
lue to the steam coming in contact with 
he water, which was there because of 
he trap not working. The “Monash” 
rap, illustrated herewith, is said to be 
he simplest steam trap on the market, 
yeing made of but three pieces, body, 
Joat and cover. This trap, it is asserted, 
s always ready for work and no adjust- 
ment is required. The manufacturer 
slaims that the “Monash” trap never 
fails to act perfectly as the sloat is held 
in a central position by the steam and 
therefore obviates the possible chance of 
sticking. 
as follows: When the float is at the bot- 
tom position, as shown in the illustration, 


The operation of this trap is 
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the valve at the outlet is closed, water 
enters the trap at the inlet and gradually 
fills the trap about two-thirds full, at 
which point the buoyancy of the float 
overcomes its gravity and any pressure 
tending to hold the valve at the outlet 
closed. The float then rises, thereby per- 
mitting the accumulated water to pass 
through the outlet. When the water in 
the trap has been discharged to a point 
about three inches from the bottom, the 
float will have sunk so that the steam will 
close the outlet opening and the trap be- 
gins to fill again. A certain quantity of 
water always remains in the trap, thus 
preventing the discharge of any steam. 
The floats are of copper manufactured 
by an electroplating process and are 
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New Form or SreaM TRAPr. 


tested under a hydraulic pressure of 600 
pounds to the square inch. This trap is 
made by the Monash-Younker Company, 
45 Centre street, New York city, and 207 
South Canal street, Chicago. 
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Dam to Give Chicago Power. 

The business interests of Chicago, Ill., 
and the small manufacturing towns along 
the drainage canal even further south 
than Joliet will be greatly benefited if 
the plans of the Sanitary Board are car- 
ried out. The first step to bring this 
about has been taken by the Sanitary 
District of Chicago filing a petition for 
the condemnation of land in Lockport 
township for the construction of a water 
power plant utilizing the flow in the 
Chicago drainage channel. The board is 


planning to drain the water and trans- 
mit the power to Chicago and the other 
towns for electrical illumination and 
other purposes. 
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Westinghouse Electric and Manufac- 
turing Company’s Balance Sheet. 


A comparison of the last balance sheet, 
issued in 1897, which the Westinghouse 
Electric and Manufacturing Company has 
recently published in connection with the 
application for listing new stock, shows 
a decided gain in financial strength, as 
reviewed by the Wall Street Journal. 

Working capital, or the balance of cur- 
rent assets over current liabilities, is now 
$12,134,395, compared with $2,093,146 
in 1897, an increase of $10,041,249. This 
does not include stocks and bonds in the 
treasury, which have increased from 
$5,964,879 in 1897 to $7,251,385 in 1903. 
These securities are carried at cost. 

The company’s fixed assets, including 
property and patents, have increased from 
$7,816,089 in 1897, to $13,577,701 in 
1903, a gain of $5,761,612. Besides this, 
there has been written off, according to 
one of the reports, $2,786,719, indicating 
a total expenditure of $8,548,331. 

In 1901 $3,000,000 stock (par $50) was 
issued at $55 a share; and now $4,500,000 
is being issued at $80 a share. When 
the new stock will have been issued, total 
capital increase in the six years will have 
amounted to $10,853,000 (par value), 
and $3,865,000 proceeds from stock to 
issue is still to be added to working capi- 
tal. : 

The surplus after dividends for the six 
years may be figured as follows: 

Gain in working capital......... $10,041,249 


Gain in stocks and bonds owned. 1,286,504 
Gain in fixed assetS.......e.ee0- 8,548,084 
Total gain in assets.......-. $19,876,084 
Stock and bonds issued (less re- 
tired) par value.......--..++. 6,353,711 
Halanes. <i66a0s5.18eeireieoes $13,522,378 
Less premium on stock sold.... 1,551,000 


Balance, surplus earnings.. $11,971,378 

This amount is probably not far from 

the actual amount of earnings after divi- 
dends and interest since 1897. 

The gain in working capital is a re- 
flection of the rapid growth in the com- 
pany’s business. This growth may be 
seen in the following figures of gross 
sales for the years ending March 31: 


Year. Sales. 
DROS) cine x bie Pa nen cakes eke eS $4,378,060 
EC E oe etka bbe cd de see 6,901,760 
LOOO hob k-ebew de CO RRR REE ORS 11,963,646 
TOOT cc h Bid SA OS he EO A 15,853,481 
Oo. 5 nena sree ERM CK A A S O 19,975,958 
TPO or Si inet ba wi et CED ARE 23,899,492 
Total sales, six year3......- $82,972,397 


Twenty per cent of the above total 
gross sales would be about $16,500,000, 
which is probably the amount of net 
earnings before dividends and interest. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


POWER FOR WASHINGTON—The War Department has formally 
approved plans for the long proposed dam in the Potomac river 
at Great Falls. Work is to be begun at once by the Great Falls 
Electric Power Company, which is to supply the City of Washing- 
ton with power for electric ligh:ti.g and for its street railways and 


other institutions. 


PENNSYLVANIA RAILROAD SHOPS TO BE ELEC- 
TRICALLY DRIVEN—Announcement has been made that the new 
shops of the Pennsylvania Railroad Company at Wilmington, Del., 
will be equipped with electric motors throughout. Each machine 
which requires power will be furnished by a small independent 
motor which will be directly under the control of the man run- 
ning the machine. Power will be furnished by the power-house 
which is being erected, and will be conveyed to the motors by dis- 
tributing wires. 


TO TUNNEL UNDER NATIONAL CAPITOL—The district gov- 
ernment at Washington on Wednesday, September 8, granted the 
formal permit to the Pennsylvania Railroad to construct the twin 
tunnel under the United States Capitol and the adjacent blocks 
and streets, electricity being agreed upon as the motive power. 
The tunnel will be 3,000 feet long, beginning at the intersection 
of Massachusetts avenue and First street, northeast, going under 
Capitol hill to New Jersey avenue and D street, southeast. The 
total cost of the work will be approximately $800,000. 


KANSAS CITY TELEPHONE RATE LITIGATION—The ordi- 
nance compelling the Missouri-Kansas Telephone Company to re- 
duce its rates for business and residence telephones from $96 and 
$60, respectively, to $60 for business telephones and $36 for resi- 
uence telephones, has been upheld by T. J. Smith, of Butler, Mo., 
the referee appointed by the Supreme Court to hear the evidence 
in the company’s contention that the measure was unreasonable 
and practically meant confiscation. The referee's finding means 
apparently that Kansas City has the right to regulate telephone 
rates for local service. The Supreme Court will convene in 
October, when it will pass upon the findings of the referee. 


NEW POWER PLANT FOR MICHIGAN—Plans for a new 
hydroelectric plant on the Huron river, near Rockwood, Mich., 
are in process of completion. Mr. M. R. Bacon, of the Michigan 
Alkali Company, Wyandotte, and Frank Nellis. of Wyandotte, are 
said to be the prime movers in the project. The capitalization of 
the company will be from $200,000 to $500,000. The erection of a 
water power plant on the Huron, the power to be furnished by 
the river, with the aid of a large dam, is contemplated. At the 
location in view the river is less than 100 feet wide and about 
six feet in depth. It is said that the construction of the dam is 
designed to raise the depth of water to ten or twelve feet. Con- 
tracts will probably be made to furnish power to run the electric 
cars of the Detroit & Toledo Shore Line. 


THE EARNING POWER OF THE NEW YORK & BROOKLYN 
BRIDGE—Commissioner Lindenthal has recently made an esti- 
mate of the earnings of the New York & Brooklyn Bridge. He ex- 
pects that the profit for next year will be $35,000. It is expected 
that $77,000 will be collected in roadway tolls and $65,000 from 
trolley cars. The elevated railroads will pay $90,000 for their use 
of the bridge. Real estate rented in the terminal structures will 
bring $90,000 to the city treasury, and the companies laying wires 
on the bridge will pay $8,000 for the privilege. The mail tube 
across the bridge briugs $1,000 a year to the city. The total receipts 
are estimated at $357,000, and the expenditures, including salaries 
of $52,000 and payrolls of $210,000, are put at $322,000. No esti- 
mate is made of the interest on the investment, which would not 
show a profit if this item were reckoned in. 


NEW NIAGARA POWER LINES IN OPERATION—Current 
was transmitted for the first time to a consumer over the new 
lines of the Niagara Falls Hydraulic Power and Manufacturing 
Company at 8 o’clock Monday morning, September 14. The trans- 


mission line feeds the north end industrial district of Niagara 


Falls. The Carter-Crume Company, of Niagara Falls, is the first 
consumer on the new transmission line. The new three-phase 
generators which are to supply the new transmission line with 
power were built by the Bullock Electrical Manufacturing Com- 
pany, of Cincinnati, but the new switchboard which has been 
installed at the power-house is the work of the employés of the 
company themselves. The transformers were furnished by the 
Westinghouse Electric and Manufacturing Company and the cables 
by the National Conduit and Cable Company. The transmission 
line is one of the finest pieces of work of its kind ever done in 
this vicinity. The poles are of cedar and were brought from 


Idaho. 


SOUTH AFRICAN POWER PLANT—Contracts are to be let 
for the power-house and equipment for an extensive electric trac- 
tion system to be constructed in Johannesburg, South Africa. 
Bids are to be received by the British electrical engineering firm 
of Mordey & Dawbarn. There are two sets of specifications, one 
calling for steam engines and the other for gas engines to operate 
the road. The boiler capacity of the plant will be somewhat over 
10,000 horse-power. The specifications for the gas plant require 
a gas-producing plant capable of gasifying seven and one-half tons 
of coal per hour, with coal-conveyor and cleaning and cooling plant 
and accessories; four gas engines, each to drive a 1,350-kilowatt 
dynamo; three gas engines, each to drive a 650-kilowatt dynamo; 
three gas engines, each to drive a 675-kilowatt, two-phase, alternat- 
ing-current generator; two motor-generators, each consisting of 
a 250-kilowatt, two-phase alternator; two dynamos of 150 kilowatts 
capacity each, and two 450-kilowatt dynamos. The specifications 
for the steam generating plant comprise four water-tube boilers 
of 10,000 horse-power, with conveyors, automatic stokers, econo- 
mizers, condensing plant, engines or turbines and electric gener- 
ators and motors. 


ST. LOUIS LIGHTING MERGER—A certificate of incorpora- 
tion for the new Union Electric Light and Power Company, of 
St. Louis, has been issued by Secretary of State Cook and filed 
with the recorder of deeds in St. Louis. At a meeting of the 
board of directors, held recently, it was voted to combine the two 
companies—the Missouri Edison Company and the Union Electric 
Light and Power Company—under the latter name. Most of the 
Officers of the old Union Electric Light and Power Company were 
retained as officers of the new corporation. The only changes were 
in the election of a new first vice-president and the creation of two 
new Offices, those of second vice-president and assistant secretary- 
treasurer. C. W. Wetmore, of New York, succeeds Charles W. 
Walsh as first vice-president. William F. Nolker was made second 
vice-president, and Sherman B. Pike, formerly secretary of the 
Missouri Edison Company, was made assistant secretary-treasurer. 
The following new directors were elected to fill vacancies made 
by resignations: C. W. Wetmore, to succeed C. W. Morath; George 
R. Sheldon, to succeed S. Pollak; John H. Beggs, of Milwaukee, to 
succeed John H. Bradelle; and C. E. Thister, of Milwaukee, to suc- 
ceed Harold P. G. Coates. 


TO LAY ALASKAN CABLE—The United States cableship 
Kurnside has sailed from Seattle, Wash., for the north to 
continue the work of laying the cable from the head of the Lynn 
Canal by way of Sitka, the capital of Alaska, to Seattle. She has 
a stretch of 600 miles of cable aboard, which was transferred from 
the steamship Texan, which brought the cable around Cape Horn 
from New York. On board the Burnside when she sailed were 
General A. W. Greely, chief signal officer of the United States 
Army; Colonel James Allen, of the Signal Corps, under whose gen- 
eral supervision the line will be laid; Captain Edgar Russell and 
Captain George O. Burnett, of the Signal Corps; Henry Winter, 
cable engineer; Lieutenant Charles P. F. Chandler, of the quarter- 
master’s department. Captain A. H. Laffin is in command of the 
vessel. The Burnside proceeds direct to Juneau, where, after 
making a short line connection, she will start for Sitka, paying out 
about 250 miles between the two towns, and continuing south 
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from the capital by the open ocean, as far as the cable rope will 
reach, possibly to a point off Queen Charlotte Isle. It is expected 
that the entire consignment of cable on the Burnside will be laid 
and the vessel be back in Seattle by October 15. 


A NEW YORK-BOSTON TROLLEY—Plans have been completed 
for a through trolley line from New York to Boston, and those 
back of the project say that it will be in operation within two 
years. It is probable that several trolley lines now in operation 
between these two points may be absorbed by the new company, or, 
at least, an arrangement be made to use some of the tracks of these 
companies. The object of the new line is to provide through serv- 
ice between New York and Boston, and to have trains equipped 
with sleeping and parlor cars. The line is to be by way of Worces- 
ter, Hartford and New Haven. After the completion of the line, 
residents of New York and Boston will be able to take this trip 
between the two cities in only twice the running time of the 
present steam railroad, and at half the expense. Some trolley 
sleepers have already been finished for the syndicate, and they are 
to be tested shortly on a line running from Indianapolis to Colum- 
bus. They are said to be the first trolley sleeping cars ever built 
in this country. S. Harrison Wagner, an attorney for the syndi- 
cate, has made this statement: “There is plenty of capital behind 
the syndicate, and the work of completing the line will go on 
as fast as possible. I do not know just how far along on the 
stretch between Worcester and Hartford the construction of the 
track has been completed, as I have not seen the men of the syn- 
dicate in about three weeks. Neither could I say just when the 
line between Hartford and New Haven will be started. There 
are some preliminary steps to be taken before the track laying is 
actually begun. The route between New Haven and Port Chester 
has not been settled as yet. There will be no trouble from the New 
York, New Haven & Hartford Railroad because of any running of 
tracks parallel with the tracks of that company. The New York, 
New Haven & Hartford withdrew from the legislature the propo- 
sition making it necessary to take out a special charter. The 
electric company will cherefore pass through the state under the 
general railroad laws. As to the road being a three-rail system, 
I suppose some parts of it will be, but in other places along the 
line it must be the overhead trolley.” 


CARS FOR NEW YORK SUBWAY TESTED—The Interborough 
Rapid Transit Company, the company which will operate the cars 
in the New York rapid transit subway, tried five of the new subway 
cars last week on the Third and Second avenue elevated structures, 
New York city. These cars are apparently unusually substantial 
in construction. They are four inches lower than the elevated 
cars, but three inches wider at the bottom and four feet longer, 
the length over all being fifty feet, one inch over the platforms, 
and the car body forty-two feet seven inches. The width at the 
deck eaves moulding is eight feet five inches. The height over 
top of rail roof is twelve feet. Especial care has been taken to 
equip the cars in a manner to prevent accident by fire from the 
electrical apparatus. The floor framing is composed chiefly of 
rolled steel beams. Over the truck containing the motors a steel 
plate has been framed in, and on top of this plate is a sheet of 
one-quarter inch asbestos. Beneath the double maple flooring of 
the car proper has been placed a sheet of one-quarter inch asbestos 
fire felt, and underneath the body of the car a one-quarter inch 
sheet of specially prepared asbestos board called “transite.” The 
wires are insulated w.th asbestos and are run in hard moulded 
asbestos forms, so that ‘here are several layers of incombustible 
material between the wiring and the electrical apparatus and the 
car interior. The sheathing on the side, which extends from the 
bottom of the car to the windows, is made of copper sheet, rolled 
on. The cars carry two lines of air pipes, known as a main reser- 
voir and train line pipe for the automatic brake system. When 
the train is in motion the main reservoir line is charged with 
ninety pounds of compressed air to the square inch. The air is 
compressed by means of electrically driven compressors, which 
are installed under each motor car. When the train is in motion 
the train line pressure is so regulated that seventy pounds pressure 
to the square inch is carried, and any reduction in the train line 
pressure causes the brakes on the entire train to set automatically 
and simultaneously. The train line pressure is coupled with the 
electric ćontroller, and if at any time, while the current is being 
fed into the motors, the motorman should for any reason take his 
hand off the controller when the train is in motion, the brakes are 


at once set on the entire train. Just before the brake is auto- 
matically set the current is cut off from the motors on the entire 
train. This is also done automatically. There ars no gates on 
the cars, but sliding doors and vestibules. These are opened and 
closed by means of levers. The windows open from the top instead 
of the bottom. Each train will have eight cars, five of them motor 
cars and three trailers. Five hundred cars are at present being 
built. They will run on the Second avenue elevated line during 
the winter, and the cars now running on that road will be dis- 
tributed over the other lines. Among those on the initial trip of 
the experimental car, which was from Third avenue and Ninety- 
eighth street to Bronx Park on the Third avenue line, and down 
Second avenue to South Ferry, then uptown again on the Second: 
„venue track, were George H. Pegram, chief engineer of the Man- 
hattan division; C. L. F. Deyo, chief engineer of the Interborough 
Rapid Transit Company; L. B. Stillwell, electrical director of the 
Interborough Rapid Transit Company; E. P. Bryan, vice-president 
of the company; Alfred Skitt, vice-president of the Manhattan 
division; C. E. Case, assistant engineer of the General Electric 
Company; W. H. Sawyer, assistant engineer of the General Elec- 
tric Company; W. T. Thompson, master mechanic of the Subway 
division; J. S. Doyle, master mechanic of the Manhattan division; 
Hugh Hazleton, electrical engineer of the Manhattan division; 
F. R. Slater, H. F. Putnam, John B. McDonald, August Belmont, 
Walter G. Oakman and George W. Young. 


ELECTRIC RAILWAYS. 


OTTAWA, ILL.—The Illinois Valley Traction Company pro- 
poses to extend its line from Marseilles through to Morris and Jollet 
as soon as the road between La Salle and Marseilles is completed 
and in operation. : 


TUSCOLA, ILL.—The Decatur, Tuscalo & Champaign Railway 
Company has been incorporated to build a line from Champaign 
to Tuscola, connecting all intermediate towns. It is said that work 
will begin at once. 


EVANSVILLE, IND.—The Evansville, Boonville & Rockport 
Electric Company has filed a $10,000 bond with the city treasurer 
guaranteeing to build its road. The survey is completed and work 
will begin this fall. 


ST. LOUIS, MO.—The county court at Clayton has granted a 
franchise to the St. Louis & Olivette Railroad Company, for two 
lines between St. Louis and Olivette. The work of construction is 
to begin May 15 next. 


RICHMOND, IND.—Construction has been begun on the Eastern 
Indiana Traction Company’s road, which wiil extend from Hamilton, 
Ohio, to Marion, Ind., passing through Richmond, Fountain City, 
Lynn, Winchester and Gas City. 


HARRISBURG, PA.—The West Fairview & Marysville Electric 
Railway Company has passed into the hands of the Harrisburg & 
Mechanicsburg Electric Railway Company, which is controlled by 
the Cumberland Valley Railroad Company. 


PHILADELPHIA, PA.—Articles of incorporation have been 


| filed in the Camden County Court for the Porto Rico Railway, Light 


and Power Company, with a capital of $125,000. The purpose of 
the corporation, the articles state, is to build a trolley road from 
San Juan to Ponce, Porto Rico, and to construct waterworks at 
several points on that island. 


BETHLEHEM, PA.—The New Jersey & Pennsylvania Traction 
Company, which now has its line running from Newton to Trenton, 
is rapidly completing plans for extending it from Newton to 
Willow Grove, and it is thought that the road will be in operation 
within a year. The line will pass through Richboro, Southampton, 
Davisville and Hatboro, and connections will be made at Willow 
Grove with the Rapid Transit Company's system. 


HEMPSTEAD, L. I.—It is stated that the Long Island Railroad 
Company will construct a trolley line from Jamaica to Rockaway 
Beach, connecting Belmont Park, Springfield, Woodsburg, Cedar- 
burst, Lawrence and Far Rockaway. It is also stated that the Long 
Island company will substitute electricity for steam by the end of 
the year on the Bayside and Port Washington divisions, and that 
eventually this plan will be followed on all the shorter branches oD 
the island. 
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ELECTRICAL SECURITIES. 

The developments in last week’s stock market showed that the 
bear interests were still in a strongly intrenched position and were 
meeting with extreme success in forcing prices downward. Such 
good securities as United States Steel were depressed until the 
low level of 17 had been reached; but, upon support, this came 
back to 17%. Prices, compared with a week ago, are generally 
lower, but it can be said that conditions, on the whole, are not ad- 
verse. The bear pressure was distinctly responsible for the decline, 
and liquidation did not enter into the question as a potent factor. 
Brooklyn Rapid Transit also was the subject of manipulation, and 
it seems likely that this stock is being worked by important in- 
terests in order to bring about a condition that will ultimately 
mean the reorganization of the shareholdings. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 19. 


ew York: Closing. 
Brooklyn Rapid Transit................- 374 
Consolidated Gas ............ cece cee eee 170% 
General Electric ............ ccc cee cece 155 
Kings County Electric................... 160 
Manhattan Elevated ...............-0005 131% 
Metropolitan Street Railway............. 111% 
New York & New Jersey Telephone...... 140 


Westinghouse Manufacturing Company... 160 


The directors of the Metropolitan Street Railway Company have 
declared the regular quarterly dividend of 1% per cent, payable 
October 15. Books close September 24 and reopen October 16. 


Boston: Closing. 
American Telephone and Telegraph...... 130 
Edison Electric Illuminating............. 230 
Massachusetts Electric ...............6- 80 
New England Telephone................. 124 


Western Telephone and Telegraph preferred 80% 
The directors of the American Telephone and Telegraph Com- 
pany have declared the regular quarterly dividend of 114 per cent 
on the company’s stock. 


Philadelphia e Closing. 
Electric Company of America........... 8 I4 
Electric Storage Battery common........ 55 
Electric Storage battery preferred........ 55 
Philadelphia Electric ................... 636 
Union: Traction sesser: Acccucain tia eae 43% 
United Gas Improvement................ 841% 


The directors of the Electric Storage Battery Company have de- 
clared the quarterly dividend of 1% per cent on the common, and 
1% per cent on the preferred stocks, payable October 1. Books 
close September 23 and reopen October 1. 

The balance sheet of the Philadelphia Rapid Transit Company, 
as of June 30, 1903, shows total assets of $6,574,424 and liabilities 
of $6,168,536, leaving a net surplus of $405,888. 

The Union Traction Company has issued its balance sheet of 
June 30, 1903, which shows assets of $17,342,447 and liabilities of 
$13,269,870, leaving a surplus of $4,072,577. 


Chicago: Closing. 
Chicago Telephone .........cecccccccveees 115 
Chicago Edison Light .................45. 145 
Metropolitan Elevated preferred......... 55 
National Carbon common................ 21 
National Carbon preferied............... 88 
Union Traction common................. 5 
Union Traction preferred...............-. 33 


ELECTRIC LIGHTING. 
SOUR LAKE, TEX.—The Light and Power Company has com- 
pleted its plant and the same is now in operation. 
HUDSON, OHIO—L. H. Chopin has secured a franchise for an 


electric light plant for this town. 


DES MOINES, IOWA—F. E. Sanders, of Fayette, will erect the 


waterworks and electric light plant there. 


MANCHESTER, OHIO—The streets of Manchester are now 


lighted by electricity, the new plant having been completed re- 
cently. 


PERRYSVILLE, OHIO—At a meeting of the citizens it was de- 


cided to install an electric light plant for street lighting and other 
purposes. 
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ROYERSFORD, PA.—The electric plant of the Schuylkill Valle: 
Electric Illuminating Company, on the south side of the Schuylkil 
river, at Cromby, has been completed and put in operation. 

SPRINGFIELD, I1LL.—Work has been commenced on the con 
struction of a large power-house for the Decatur, Springfield & St 
Louis electric railway on the Sangamon river. The building wil 
be 400 feet long and will cost $230,000. 

AUSTIN, TEX.—The charter of the Amarillo Water, Light anc 
Power Company has been filed with the secretary of state. The 
company has a capital. of $100,000, and the incorporators are 
W. F. Ramsey, John K. Brydes and L. W. Chase. 


ACKLEY, IOWA—The electric light plant in this city has again 
changed hands, the George C. Wright Company, of St. Paul, Minn. 
which purchased the property this spring, selling to R. W. Smith, 
of Cleveland, Ohio, and D. J. Smith, of Central City, Col. The con. 
sideration was $20,000. 

SPRINGFIELD, MASS.—The Boston & Albany Railroad will in- 
stall an electric plant at the Union station for furnishing light to 
its freight yards, signal towers and contiguous yards. Power will 
be obtained from the Westfield river. 

SALT LAKE CITY, UTAH—The Utah Light and Power Com- 
pany will increase the capacity of its West Temple station from 
1,100 horse-power to 2,000 horse-power. This improvement will 
involve the outlay of $50,000 within the next twelve months, and 
ultimately a total outlay of $100,000. 

DES MOINES, IOWA—Improvements and repairs aggregating 
$60,000 will be made to the plant of the Des Moines Edison Light 
Company, work to begin at once. Chief of tne improvements 
planned is the total abolition of the smoke nuisance by the equip- 
ment of the furnaces with an automatic device for this purpose. 


DANSVILLE, N. Y.—The Dansville Gas and Electric Company 
has sold its entire plant and business to the Mill Creek Electric 
Light and Power Company, and the new company has taken 
possession. New machinery will be put in whereby more power 
will be furnished, and the electric lighting plant will run a: 
day as well as at night. ' 

MARION, OHIO—The Electric Light Company’s plant at Pros- 
pect has been sold to the Columbus, Delaware & Marion Electric 
Railway Company, the consideration being about $10,000. The 
plant has a capacity of 25,000 candle-power. It will be converted 
into a power plant for the interurban line and considerably en- 
larged. The contract for lighting the streets of Prospect and fur- 
nishing commercial lights will be carried out by the new owner 


of the plant. 

DETROIT, MICH.—It is stated that capitalists at Wyandotte, 
a suburb of this city, are about to launch an enterprise that has 
for its object the development of water power on the Huron river. 
A company with a capital of $300,000 is being formed for the pur- 
pose of erecting a large electrical plant to be operated by power 
procured from the Huron river. It is said that a contract has been 
made to furnish electric power to operate the new Detroit & Toledo 
Shore Line Railway. 

WINONA, MINN.—Articles of incorporation of the St. Charles 
Light and Power Company have been filed with the county regis- 
ter of deeds. The purpose of the organization is the manufacture, 
distribution and sale of electric current for heat, power and light- 
ing. The principal place of business of the company is to be St. 
Charles, Minn., and its term of existence is to be thirty years, be- 
ginning on September 5, 1903. The capital stock is placed at $12,- 
000, and the incorporators are as follows: M. J. McGrath, of 
Winona; Charles F. Knapp, Herman Canfield, Thomas Shock and 
A. G. C. Rabben, of St. Charles. 

AUGUSTA, GA.—It is understood that a northern syndicate 
which is interested in the development of the Anthony shoals 
property has completed its plans and that work will commence 
shortly. It is reported that the syndicate has options on over 
4,000 acres of property right as a site of the proposed power plant, 
and that 8,000 horse-power will be developed. The company’s first 
move will be the construction of a railroad from either Middleton 
or Elberton to the shoals, a survey of which has already been 
made, and which will later be continued to Tignall, in Oglethorpe 
County, and then through Lincolnton to Augusta. It is estimated 
that the dam which the company proposes to erect at the shoals 
will cost it $17,000, while the canal will cost about $60,000. 
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PERSONAL MENTION. 


MR. S. G. BENTLY, of Chicago, IIL, has been appointed mana- 
ger of the Postal Telegraph-Cable Company at Chattanooga, Tenn. 


MR. E. B. RAYMOND has been appointed general superintend- 
ent of the Buffalo plant of the General Electric Company. 


MR. H. WHERLAND has been appointed as superintendent of 
the electric light plant at the University of Minnesota. 


MR. L. W. LAWSON has been appointed superintendent of the 
Washburn shops of the Worcester Polytechnic Institute, Worcester, 
Mass. 


SIR DAVID BARBOUR, Baron Ribbesdale, and several other 
members of the commission on London traffic have sailed for the 
United States to enquire into the street railway systems of New 
York and Boston. 


PROFESSOR HENRY B. DATES, professor of electrical engi- 
neering at the Clarkson School of Technology, Potsdam, N. Y., 
has been appointed professor of electrical engineering at the Uni- 
versity of Colorado. 


MR. J. F. ROSSMAN, president of the B-R Electric Company, 
Atlanta, Ga., was married to Miss Agnes Rose Lee, of Brooklyn, on 
September 16. Mr. Rossman has been identified with the street rail- 
ways and electrical matters in Atlanta and the South. 


MR. L. F. MAHLER, formerly assistant manager of the De 
Laval Steam Turbine Company, at Chicago, has taken charge of 
the St. Louis office of the Bullock Electric Manufacturing Com- 
pany, with offices at 1505 Chemical Building, St. Louis. 


PROFESSOR A. W. SMITH will soon take up his duties as 
head of the mechanical engineering department at Stanford Uni- 
versity, California. Professor Smith has been spending the sum- 
mer doing engineering work for Westinghouse, Church, Kerr & 
Company. 


PROFESSOR W. KARAPETOFF, E. E., of St. Petersburg, in 
the employ of the Russian Government, taking a course at the 
Westinghouse works, has been commissioned by his government to 
inspect the South Pennsylvania Oil Company’s electrical power plant 
at Folsom, W. Va. 


PROFESSOR GEORGE H. ROWE, who has been appointed 
associate professor of electrical engineering at Stanford University, 
California, comes from the State University of Colorado, located 
at Boulder. Professor Rowe was the dean of the school of en- 
gineering and applied science at Boulder. 


MR. JOHN W. FERGUSON, of the Chicago Edison Company, 
is to be further complimented for his exceilent paper on “Tactful 
Relations with Customers,” read before the last meeting of the 
National Electric Light Association. While the paper was ad- 
dressed primarily to those concerned with electric lighting, it con- 
tained so many valuable suggestions of general application that 
the American Telephone and Telegraph Company has distributed 
copies of the paper among its employés in all parts of the country. 


MR. F. A. BABCOCK is building a special electric automobile 
at the Buffalo Electric Carriage Works to undertake the feat of 
making the run from Boston to New York in an electric carriage. 
The distance is 235 miles in round numbers. Mr. Babcock stated 
that he expects to make the start from Boston on Friday, Sep- 
tember 25. The vehicle will carry six people. It will have a speed 
of twenty-five miles an hour and its capacity will be seventy-five 
miles on one charge. 


PROFESSOR C. P. MATTHEWS, associate professor of elec- 
trical engineering at Purdue University, has found it necessary to 
retire from active duty for a year owing to trouble with his eyes. 
Professor Matthews has carried on an extensive series of photo- 
metric tests and his reports to the National Electric Light Associa- 
tion have been widely quoted. Cornell University granted him a 
doctor’s degree in recognition of his development of his integrating 
photometer. It is thought that constant work has overstrained his 


eyes. He has been granted a year’s leave of absence by Purdue 
University. 


PROFESSOR SAMUEL JACKSON BARNETT, of Stanford Uni- 
versity, California, has returned after several months spent in 
survey work along the Alaskan coast. Professor Barnett made 
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a special investigation of the peculiar magnetic disturbances which 
have made navigation difficult in certain localities. Near Skag- 
way these disturbances are very severe, the deflection of the 
compass being so great that it is rendered almost useless in that 
vicinity. It was found that this strange state of affairs was due to an 
abundance of magnetic rock in the locality, which rock is present 
in enormous quantities at Douglas Island and on the mainland 
and near Skagway. Professor Barnett stated that there was an 
almost perfect magnetic pole at that point. 


PROFESSOR A. SLABY, inventor of a system of wireless tele- 
graph, was recently awarded a subsidy by the German Government 
of 200,000 marks to continue his experiments. The professor gives 
an account of the success of his latest experiments. In a statement 
he says in part: “It was until recently an open question whether 
the earth played any part in wireless telegraphy. To solve the 
question I had the floor of my laboratory covered with zinc, thereby 
making an artificial ground circuit, and have succeeded in prov- 
ing that waves are transmitted not only through the air but through 
the earth as well. I have besides this been occupied in trying to 
simplify the instruments so that even a person without any scien- 
tific knowledge may measure the length of the waves transmitted 
and have succeeded in constructing a dozen different types which 
are all of great practical value.” 


MR. CYRUS O. BAKER, JR., of the firm of Baker & Company, 
120 Liberty street, New York city, gold and platinum refiners, has 
recently completed an extensive trip abroad. Mr. Baker, who is 
the most prominent refiner of platinum in the United States, has 
many interests abroad, and during his trip visited England, 
France, Italy, Austria, Germany, Belgium and Russia. When 
asked for his opinion regarding the scarcity of supply of platinum, 
about which considerable outcry was raised a short time ago, Mr. 
Baker said: 

“There is no doubt in my mind but that the cry of stringency 
is overdrawn. Of course, Russia continues to be the fountainhead 
of the supply of crude platinum. It is difficult to estimate the 
output, but as far as I can see there is not and there is not likely 
to be any dearth of supply. There are rumors, of course, at all 
times as to the French syndicate controlling the output of the 
mines, due to long contracts which have been made with the 
miners. As long as these conditions hold, I do not see the possi- 
bility of there being any reduction in prices. The Russians tell 
us that we can look for an increase in prices. The demand for 
platinum is increasing, the ratio of increase in the United States 
being greater than in any other country. It may be said, also, that 
the amount of platinum produced outside of Russian territory is 
far greater than ever before and appears to be increasing.” 

“During your trip did you notice any new methods of process- 
ing the platinum ores, and did you hear of any new extensive terri- 
tories being opened?” 

“No; there is nothing new in the way of processing. All the 
properties which I looked up are jogging along in the same old 
lines, and as far as there being any new territories opened, I have 
heard statements to the effect that there were extensive districts 
recently opened up in Russia, but these, I believe, are promul- 
gated by stock-jobbing concerns, and in my mind there has not 
been any new territory opened up in some time.” 

Mr. Baker did not lose his genial heartiness during his trip 
abroad, and if extraneous appearances are any indication of good 
faith in the stability of the platinum market, he stands as a typical 
representative of unabated prosperity. 


LEGAL NOTE. 


AN INTERESTING SUIT AFFECTING CANADIAN ELECTRIC 
COMPANIES—The arbitrators in the case of the Consumers’ Elec- 
tric Company vs. the Ottawa Electric Company handed down their 
decision on August 10, which was in favor of the plaintiffs. At the 
time the city (Ottawa, Canada) council granted the Consumers’ com- 
pany permission to do business in the city it was stipulated with 
the agreement of the Ottawa Electric Company that the Con- 
sumers’ company should be allowed to string wires on the rival 
company’s poles on certain streets. The Ottawa Electric Company, 
however, afterward refused this permission on the ground that 
the stringing of the Consumers’ wires on its poles would impair 
the efficiency of its service. The Consumers’ company brought 
action against the Ottawa Electric Company in the high court. 
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TELEPHONE AND TELEGRAPH. 


REINBECK, IOWA—A telephone exchange is to be established 
in this town. 


NORFOLK, VA.—A charter has been granted to the Clinton & 
Garland Telephone Company. 


ST. LOUIS, MO.—The Kinloch Telephone Company will con- 
struct a line from Alton to Springfield. 


BURLINGTON, VT.—The New York & Northern Telephone and 
Telegraph Company has applied for a franchise. 


COHOES, N. Y.—The Home Telephone Company will shortly 
commence the construction of a line to Crescent. 


CANAJOHARIE, N. Y.—The capital stock of the Glen Telephone 
Company is to be increased from $100,000 to $300,000. 


DEADWOOD, S. D.—The Nebraska Telephone Company has ap- 
plied for a twenty-year franchise to operate in this city. 


INDIANAPOLIS, IND.—E. M. Beekman and E. O. Woods have 
purchased the Van Buren telephone system from R. Lowe. 


FLORENCE, ALA.—The new telephone system for Florence 
has been completed and is now in operation. It cost $9,000. 


NEW BRITAIN, CT.—R. L. Andrews has been granted a fran- 
chise to establish a telephone line in Great Barrington, Mass. 


SOUTH NORWALK, CT.—Arrangements are being made to ex- 
tend the local telephone system to North Stamford and to Long 


Ridge. 

TERRE HAUTE, IND.—A. A. Tibbe has sold the electric light 
and telephone system at Washington, Mo., to the firm of Hibbler & 
Earnst. 


AUGUSTA, GA.—The Bell Telephone Company has begun oper- 
ations on the construction of its long-distance line from Augusta 
to Lincolntown. 


BALTIMORE, MD.—The Petersburg Telephone Company has 
completed a line to City Point, and that place is now in communica- 
tion with Petersburg. 


SALISBURY, MD.—The Diamond State Telephone Company is 
arranging to build a new line from Salisbury to Hurlock, via Heb- 


ron, Madela and Vienna. 


HAWKINSVILLE, GA.—The Southern Bell Telephone Company 
has been given the right to extend its lines to Eastman, Cochran 


and Hawkinsville, from Macon. 


PITTSBURG, PA.—It is stated that the management of the 
Erie Railroad has decided to equip the entire system with tele- 
phones, at an expense of nearly $1,000,000. 


DOVER, DEL.—The Diamond State Telephone Company is 
making arrangements for a line from Salisbury to Hurlock, Md. 
Hebron, Mardela and Vienna are the towns on the proposed line. 

FLORENCE, COL.—The Colorado Telephone Company has 
begun the work of stringing a new line between Florence and 
Canon City, and between this city and Cripple Creek. 

GRAND RAPIDS, MICH.—The A. C. Himebaugh Telephone 
Company has changed its name to the Southern Michigan Tele- 
phone Company and increased its capital from $5,000 to $60,000. 


COLUMBUS, GA.—The Adams telephone system, of Stewart 


-County, has been extended to this city, a line being built through 


Russell County, Alabama, up the Chattahoochee River to Girard. 


COLUMBIA CITY, IND.—At a recent meeting of the business 
men of this city, a farmers’ telephone company was organized, to 
be known as the Farmers’ Mutual Telephone Company, of Whitley 
County. 

MARLBORO, MASS.—Arrangements are being made by the 
New England Telegraph and Telephone Company for a direct wire 
between Marlboro and Worcester, and the work of stringing the 
wire will begin at once. 

CHATTANOOGA, TENN.—H. S. Chamberlain has been elected 
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temporary chairman of the Hamilton Telephone Company, and E. 
Y. Chapin, secretary. The company will shortly install an inde 
pendent service in this city. 


MIFFLINSBURG, PA.—The Columbia County Telephone Com- 
pany has been organized for the purpose of building a line for the 
exclusive use of farmers residing in the counties of Columbia, 
Montour, Lycoming, Luzerne and Sullivan. 


WEST UNION, OHIO—The Adams County Telephone Company, 
of Peebles, has been incorporated at Columbus with a capital of 
$10,000. The incorporators are E. Humphrey, J. F. Platter, Dr. J. 
S. Berry, John Blair and Dr. G. F. Thomas. 


WICHITA, KAN.—The Whitewater Telephone Company has 
been incorporated with a capital of $2,500. This company will 
establish an exchange in Whitewater, which will connect with the 
long-distance lines of the Wichita Telephone Company. 


MILWAUKEE, WIS.—Articles of incorporation have been filed 
for the Knapp Telephone Company, Knapp, Dunn County, with a 
capital of $5,000. The incorporators are C. A. Silkworth, J. J. Os- 
born, of Eau Claire, and Charles Townsend and C. McV. Fletcher, 


of Knapp. 


ST. LOUIS, MO.—It is stated that a project is under way for 
an independent telephone system for St. Louis County. A number 
of capitalists of the country are said to be interested, among them 
J. D. Houseman, J. B. Lucas, D. C. Taylor, F. A. Heidorn and 


Edward Miller. 


AUSTIN, TEX.—The People’s Home Telephone Company, of 
Gainesville, Denton and Mineral Wells, Tex., Wilkesbarre, Pa., and 
Chicago, has been organized with a capital of $250,000, for the pur- 
pose of constructing and operating telephone exchanges and long- 
distance lines. 


GLOVERSVILLE, N. Y.—The board of trustees of Fonda has 
granted the Glen Telephone Company permission to set poles and 
string wires in the village. The company will in a short time com- 
bine its Fultonville business with the Fonda office and an all-night 
telephone service will be given. 


ALBANY, N. Y.—The Earlville Telephone Company has been 
incorporated with a capital of $40,000, to operate in Madison, Chen- 
ango, Delaware, Otsego, Cortland, Oneida, Broome, Onondaga and 
Oswego counties. The directors of the company are Parker New- 
ton, Guy C. Clark, Clayton I. Burch and Avery M. Hoadley. 


DETROIT, MICH.—The plant of the People’s Telephone Com- 
pany, representing an investment of approximately $400,000, has 
been sold to a syndicate now operating independent telephone 
systems throughout the country. The company has petitioned the 
common council for a new franchise to operate lines in the city 
and connect with independent telephone lines throughout the state. 


MINNEAPOLIS, MINN.—The amount of indebtedness to which 
the Northwestern Telephone Company may be liable has been 
increased from $2,000,000 to $4,000,000. The company will spend 
$800,000 in improvements during the present year, consisting of 
extended toll lines, better equipment wherever possible, improved 
service in this city, and the erection of a new addition to its 


east station. 


KANSAS CITY, MO.—Fire in the five-story telephone building 
in this city burned all the toll boards and damaged the main switch- 
board so that for at least thirty days, and probably for some time, 
there will be no telephone service in the business district, and no 
toll or long-distance service between Kansas City and any outside 
point. The loss on the building and apparatus will be about 
$150,000, fully covered by insurance. The origin of the fire is 


unknown. 


TRENTON, N. J.—Articles have been filed with the secretary of 
state, merging the American Telephone and Telegraph Company of 
wew Jersey, the New York & Philadelphia Telephone and Telegraph 
Company and the Midland Telephone and Telegraph Company into 
the American Telephone and Telegraph Company of New Jersey. 
The new company has an authorized capital of $130,000, and is a 
long-distance branch of the Bell telephone system. The officers are 
Edward J. Holl, Morris Township, N. J., president; Edward P. 
Meaney, Newark, vice-president; Melville Egleston, Elizabeth, sec- 
retary; James P. Vail, New York, treasurer. 
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INDUSTRIAL ITEMS. 


NERNST LAMP COMPANY, New York, announces the removal 
of its office from the Equitable Building to the New Hanover Bank 
Building, 11 Pine street. 


CROCKER-WHEELER COMPANY, Ampere, N. J., has issued a 
very attractive bulletin showing a Crocker-Wheeler railway gen- 
erator, which will be sent upon request. 


MOHAWK AUTOMOBILE COMPANY, Detroit, Mich., is about 
to have an immense factory erected. The company was recently 
incorporated with a capital of $400,000. 


NEW YORK CENTRAL & HUDSON RIVER RAILROAD COM- 
PANY is having installed at Carman, N. Y., an automatic electric 
system of signals at an expense of $25,000. 


THE GREENFIELD ELECTRIC LIGHT AND POWER COM- 
PANY, Greenfield, Mass., has petitioned for leave to issue $100,000 
of bonds, $75,000 of which will be for a dam and power plant on the 
Dearfield river. 


SARGENT, CONANT & COMPANY, Boston, Mass., have recently 
completed the installation of an electric lighting and power system 
for the town of Groton, Ct., and will shortly begin work on a simi- 
lar equipment for the town of Millers Falls, Mass. 


WESTINGHOUSE MACHINE COMPANY, Pittsburg, Pa., re- 
cently secured an order for the largest turbo-generators in the 
world, which are to be installed at the Long Island City power- 
house of the new Pennsylvania terminal, and will consist of three 
5,500-kilowatt turbo-generator units. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has recently 
established an agency for the sale of Nernst lamps and supplies 
with the W. G. Nagel Company, Toledo, Ohio. The W. G. Nagel 
Company, for several years past, has acted as selling agent for 
the Westinghouse Electric and Manufacturing Company. 


THE OSBURN-MORGAN COMPANY, Cleveland, Ohio, has en- 
tered into negotiations with the Crouse-Hinds Company, Syracuse, 
N. Y., to take over the sole patents and rights of the Osburn- 
Morgan Company’s arc lamp department. The matter is not at 
present consummated, and a further statement will be made by 
the company at a later date. 


THE L. B. ALLEN COMPANY, Inc., Chicago, Ill., is distribut- 
ing some attractive literature descriptive of its several specialties. 
This consists of soldering sticks, pastes or salts, and commutator 
compound. The Allen soldering stick is popular for many forms 
of work. This is a soldering agent put up in round sticks, six 
inches long and one inch in diameter. 


THE BOARD OF PUBLIC WORKS, Seattle, Wash., has let part 
of the contracts for the proposed municipal power plant as follows: 
Wiring cable, Standard Underground Cable Company, Pittsburg, 
Pa., amounting to approximately $29,856; water-wheels and equip- 
ments, Pelton Water-Wheel Company, New York, amounting to 
approximately $13,080; 250 tons, forty-eight-inch steel pipe, T. A. 
Gillespie & Company, Pittsburg, Pa., amounting to approximately 
$14,098. 


THE MONASH-YOUNKER COMPANY, 43 Centre street, New 
York city, and 207 South Canal street, Chicago, is manufacturing 
the Monash automatic air valve for steam radiators, for which the 
manufacturer claims several excellent characteristics. It prevents 
flooding of floors, it has no cap to be lost and there are no screws 
exposed. The company states that these automatic air valves are 
in use in over 55,800 buildings in this and foreign countries. A 
card descriptive of the Monash steam trap for high or low press- 
ure will be sent on request. 


THE THOMAS E. CLARK WIRELESS TELEGRAPH-TELE- 
PHONE COMPANY, Detroit, Mich., gave a practical demonstra- 
tion of the commercial availability of its system at the Michigan 
State Fair, recently held at the city of Pontiac. A number of 
stations was located on the grounds, in charge of the company’s 
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operators, who were kept busy sending and receiving over 3,000 
messages to private parties, heads of departments, officers, judges 
of the fair and city officials. The “Junior” type Clark instruments, 
operated with dry batteries, were used. The company states that 
a high efficiency of operation and positive accuracy were secured. 


THE NORTH ELECTRIC COMPANY, Cleveland, Ohio, gave its 
annual field day to its employés at Silver Lake, thirty-five miles 
south of Cleveland, Ohio, on Saturday, September 12. An elaborate 
programme of field sports was indulged in, for which valuable 
prizes were given. Two baseball teams, composed of employés 
of the North Electric Company, contested for the valuable silver 
cup which is a permanent challenge trophy and is played for by 
these teams each year. The party went to and returned from 
Silver Lake in a special train of ten coaches. Mr. F. F. Sapp, 
manager of the sales department, was the official starter. 


KELLOGG SWITCHBOARD & SUPPLY COMPANY, through its 
eastern district office, Philadelphia, Pa., reports recent sales as 
follows: Dallas, Pa., 209-line switchboard and telephones; Tunk- 
hannock, Pa., 100-line switchboard and telephones; New Albany, 
Pa., 25-line switchboard and telephones; Waterside, Pa., 25-line 
switchboard and telephones; Alexandria, Va., 350-line switchboard 
and telephones; Perth Amboy, N. J., 150-line switchboard and tele- 
phones; Lambertville, N. J., 150-line switchboard and telephones; 
Flemington, N. J., 150-line switchboard and telephones; New Egypt, 
N. J., 100-line switchboard and telephones; New Lisbon, N. J., 100- 
line switchboard and telephones. In addition to the foregoing list 
of sales, the company has just received orders for substantial addi- 
tions to the “Main” and “Race” Exchanges of the Keystone Tele- 
phone Company in Philadelphia, amounting to five sections for each 
exchange, making the total present equipment of each of the above 
exchanges 5,200 lines. Mr. Paul W. Bossart is manager of the 
eastern district office of the Kellogg Switchboard and Supply Com- 
pany. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has recently closed contracts for the installation of bat- 
teries of chloride accumulator for the Indianapolis & Northern 
Railway, of Sulphur Springs, Ind., making seven batteries operated 
by this company at Broad Ripple; an increase in the two bat- 
teries recently installed for the Los Angeles Railway Company, 
Los Angeles, Cal.; and an installation for the Northwestern 
Elevated Railway, of Chicago, Ill. Four new batteries have been 
contracted for by the Chicago Edison Company, making thirteen 
batteries operated by this company. An installation has been 
contracted for for the Paterson Edison Company, Paterson, N. J., 
also a second battery for the Los Angeles Edison Company, Los 
Angeles, Cal., and an additional battery for the New York Edison 
Company, which makes twenty-two batteries operated by this 
company. Isolated lighting and power plants are being installed 
for the Murphy Building and for William P. Stevenson, Detroit, 
Mich.; Alexander Winton, Cleveland, Ohio; F. T. F. Lovejoy, 
Pittsburg, Pa.; the House of the Good Shepherd, Roxbury, Mass., 
and for the Irving Building, Louisville, Ky. 


LOOSE-WILES CRACKER AND CANDY COMPANY, Kansas 
City, Mo., has recently completed the construction of a new factory 
located at Eighth, Santa Fe and Henning streets. The new build- 
ing is of modern mill construction and is 184 feet long by 128 
feet in width and consists of six stories and basement. The power 
equipment of this factory embraces one seventy-five-kilowatt and 
one 100-kilowatt Westinghouse generators, connected to straight 
line high-speed engines. There are also a number of Westinghouse 
motors in use in this establishment. The current which is supplied 
to these motors at 110 volts is conveyed from the switchboard by 
means of rubber-covered cables, the power is economically dis- 
tributed, a submotor being provided for each department. All 
motors are suspended from the ceiling and are connected to the 
machinery by belts. The switchboard apparatus is also supplied 
by the Westinghouse company. Connections between the switch- 
board and generators are such as to allow the operation of either 
generator for power or lighting exclusively or both generators may 
be used for lighting and power at the same time. The boiler plant 
consists of six tubular boilers, each sixty inches in diameter by 
sixteen feet long. These boilers are equipped with Roney me- 
chanical stokers. 
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In Europe several installations for transmitting power have 
adopted a high-tension direct-current system and use the earth 
as the return conductor. The problem is now presented to the 
officers of these companies to prevent outsiders from diverting 
the return current on its way back to the power-house and using 
it for their own purposes. The question involved is troublesome 
because any one who has authority to run an electric circuit 
may ground his line as often as he pleases, and if part of the 
current returning to the power-house finds it easier to travel 
along one of these lines, the constructor can not be blamed 
for this. Indeed, such a current might be very troublesome. 
On the other hand, if the owner of such a line can utilize a 
wandering current of this kind for charging a storage battery, 
say, or any other purpose, he can hardly be made to pay for this, 
because he is really doing the power company a favor in allow- 
ing part of its current to return over his line. 


THE INSTITUTE MEETING. 

With the meeting on Friday, September 25, the American 
Institute of Electrical Engineers began another busy year. Mr. 
Bion J. Arnold, the new president, took the reins and in a 
short address outlined his policy for the year. His plans are 
conservative and are intended to strengthen the Institute where 
it is now weakest and to maintain the interest in it and in its 
work. The remarkable increase in membership during the 
last year, due largely to an active canvass and the establish- 
ment of local sections, can not go on indefinitely, and to pre- 
vent retrogression the interest of the members in the local sec- 


tions must not be allowed to lag. 


Fewer Papers—Mere Discussion. 


A much needed change in the conduct of the monthly meet- 
ings was referred to by the new president. More time is to be 
allowed to authors for presenting their papers, and to members 
for discussion. It has frequently been the case that so many 
papers were presented at one meeting that it was necessary for 
the author to present his paper in a greatly mutilated condi- 
tion, and the result has been that few of the members present 
felt sufficiently familiar with the paper to discuss it intelli- 
gently. If more time is allowed for each paper there is no 
doubt that this will cause a more satisfactory discussion which 
will probably be the means of bringing to the Institute some 
valuable papers which would not otherwise be presented. To say 
the least, there is little satisfaction in preparing a paper care- 
fully, with much expense of time and trouble, and then being 
forced by lack of time to read but the merest outline and to 


get little or no discussion. This policy should also raise the 


standard, as a whole, of papers presented to the Institute. Not 
to mince matters, a number of papers has been presented at 
Institute meetings which amounted to nothing more than an 
announcement of a new system of operation or a new class of 
apparatus. In papers of this kind the authors can give but 
little information of technical value, and the time of the In- 
stitute should not be taken up by them. The desired pub- 
licity can be secured by publication in the technical journals. 


Standardization Committee. 


Mr. Arnold also pleaded for assistance for the Institute 
standardization committee. The work of this committee is of 
great importance to the engineering profession, and members 
should feel bound to assist it in every way possible. 


Papers on Electrohydraulics. 
At the meeting three papers on matters connected with elec- 


trohydraulics were read. These were all by members from the 
far West. The authors themselves were not present and the 
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papers while of much interest drew out little discussion. This 
is to be regretted, as the paper by Messrs. Henry and Le Conte 
described a water power development of unusual interest. 


ELECTRIC POWER FROM SPACE. 

We have already commented upon the scheme of a western, 
shall we say, inventor, who says that he is able to draw elec- 
tricity from the heavens above in unlimited quantities by means 
of a cable which he intends throwing up into the air. 


The Scheme Endorsed. 

This gentleman has recently been fortunate enough to have 
his plans examined by a western, shall we say, engineer, who, 
according to the daily press, is as enthusiastic as the originator 
of the idea. The former gentleman says that the latter purposes 
firing a cylinder vertically into the air above Pike’s Peak. This 
cylinder will contain a magnet, a coil of strong copper wire and 
a time clock. When a height of two miles is reached the clock 
(if still in running order) will open the cylinder and the wire 
will begin falling and uncoiling as the magnet ascends. Finally 
the magnet will reach the ether and be held there, while the end 
of the coil of wire touches the earth. 

A Possible Danger to Aeronaats. 

The unimaginative may wonder why the wire should begin 
to fall, although the cylinder still keeps on its upward journey. 
The reason for this is, we are told, the presence of the magnet in 
the cylinder, which at that height, according to the originator 
of this scheme, is attracted strongly up into the ether. We 
would advise all aeronauts to take warning from this, if any 
magnetic material has been used in the construction of their 
machines, and never by any possibility rise two miles higher 
than Pike’s Peak. They should remember, as stated in the 
prospectus of the “from the 
earth’s mass outward in every direction the mind of man con- 

templates persistent and insatiable distance, engulfing persist- 
ent and insatiable distances,” lest they too be caught up by the 
mighty ether, that “unfathomable mystery” which as it “rolls 
along swallows up, in utter contempt of their magnitude, all 
these distances and passes on.” 


inventor of this scheme, 


ARE DYNAMOS ILL TEMPERED ? 

Our esteemed contemporary, the New York Times, in com- 
menting upon the very creditable performance of the generating 
plant of the Westchester Railway Company, at New Rochelle, 
N. Y., which continued to run during a fire that destroyed the 
power-house, says: “It really seemed to the imaginative as if 
the steam monsters were inspired by a heroic sense of duty and 
determined to stick to their posts, whatever might be done by 
their accustomed companions of flesh and blood. And stick 
they did for at least an hour and a half, until the fire had burned 
itself out and the engineers were able to make their way in and 
put an end to the queer display. What renders the episode the 
quecrer is the well-known ill temper of dynamos, big and little, 
and their tendency to get more or less seriously out of order 
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with small excuse, or none at all, that their attendants can dis- 
cover.” l 

The editor of the New York Times is evidently more familiar 
with the performance of electrical machinery through reports 
of accidents and breakdowns than from personal acquaintance 
A dynamo is not ill tempered, 
though it naturally resents abuse, as does any thoroughbred. 
It requires a little attention, but very little, and when in charge 
of a man who understands it and sympathizes with it, it will do 
its work uncomplainingly and will stand more overwork than 
possibly any other class of machinery. As surmised above, the 
critic probably has little acquaintance with the behavior of 
dynamos when at work, a defect which will be corrected with 
time and the increasing use of electrical machinery. 


with the machines at home. 


Bulletin No. 3 of the United States census report on electric 
railways, just issued, shows that there are now 987 companies 
with a cost of construction of $2,167,634,077 and a capital stock 
of $1,315,572,690, as against, in 1890, 706 companies with a cost 
of construction of $389,357,289 and a capital stock of $289,- 
058,163. In the year 1902 there were 5,871,957,830 passengers 
who traveled by street and electric railroads. During this time 
the cars traveled a distance of 1,805,397,802 miles. 


ELECTRICITY IN GOLD EXTRACTION. 

The gold with which we are most concerned for the moment 
is that which occurs in metallic form in quartz and quartziferous 
rocks accompanied only by the usual impurities such as pyrites, 
mispickel, etc., and alloyed with small quantities of silver, 
platinum, rhodium, ete. Copper and lead ores in which it is 


present are best left for discussion when dealing with these 
metals. 


The Classification of Gold Ores. 

The gold ores can be conveniently divided into two classes; 
(a) “free milling” and “alluvial” ores, and (b) “refractory” 
ores. These two classes sometimes overlap, as for instance when 
it becomes necessary to treat an ore by an amalgamation process 
and the tailings from this process by a subsequent chlorination 
or cyaniding process. The washing and amalgamation of free 
milling and alluvial ores are both very simple and inexpensive 
matters and in all probability the only difficulty that electricity 
can ever be made to overcome has already been successfully met 
by the now well-known “Molloy” process, in which the mercury 
is used as a cathode in dilute sodium sulphate. By this means 
a “film of hydrogen” is formed on the mercury, or perhaps it is 
more correct to say that a small quantity of sodium is deposited 
into the mercury and any oxidation of its surface consequently 
prevented, so that the prevention of “sickening” is successfully 
accomplished, the surface remaining bright and more easily 
catching up and retaining the fine gold. If the price of sodium 
metal falls sufficiently, it is possible that the more direct means 
of keeping the mercury bright by simply adding sodium to it 
will be again resorted to. 

Processing Refractory Ores. 

The case is somewhat different with regard to refractory ores 

or tailings which have refused to give up a large proportion of 
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their gold to the amalgamation plates. In the ordinary way two 
courses are open for the treatment of such materials, they must 
be chlorinated or cyanided. If they are chlorinated a somewhat 
complicated plant is required and the chlorine has itself to be 
made, which is a fairly expensive matter in districts where it is 
usually carried on. The ore is then leached and the resulting 
dilute solution of gold reduced by charcoal, sulphurous acid or 
ferrous sulphate, methods in themselves efficient and satisfactory, 


but somewhat cumbersome. 


The Work of the Electrician. 

A fair amount of attention has been given by the electrician 
to this part of the problem, but as a rule it has seemed as 
though the position of affairs had not been fully understood. 
As already pointed out, a really free milling ore is better left 
to the devices of the gold miner, and the electrician need only 
turn his attention to the refractory ores. In many electrolytic 
processes the ore is stirred up in a vat with a solution of common 
salt, carbon anodes are continually agitated in this mud and 
serve to liberate chlorine which immediately acts upon the 
gold and dissolves it. The cathode is a mercury one and is 
intended to catch all gold reduced into it from the chloride of 
gold solution in the vat. There is reason to believe that all gold 
which is naturally sufficiently finely divided, together with any 
float gold, is largely chlorinated and voltaically reduced. The 
bulk of mud being treated by such a method is, however, 
very large; there may be for instance several tons of mud being 
continuously stirred and electrolyzed for a long period of time in 
a complicated and expensive apparatus, involving large wear and 
tear and unavoidable loss of mercury. For this reason this 
method has not attained to much commercial importance. 


The Cyanide Process. 

The other way of dealing with a refractory ore is by the 
cyanide method, and here we have an almost perfect process in 
which electricity, although not essential, may be employed to 
make it even more perfect. The main disadvantages in the 
cyanide process are the excessive time required for the cyanide 
to dissolve the gold, the poisonous nature, and the high cost of 
the cyanide. The excessive length of time required for the dis- 
solving is to some extent accounted for by the fact that air is 
required in the reaction, oxygen or some other oxidizing agent, 
in fact, seems to be necessary, and on a small scale it is possible 
to hasten the reaction by the use of some such oxidizing agent 
as bromine, but in practice it does not appear practicable. A 
very weak solution indeed is theoretically needed to dissolve the 
gold from an average ore, say 0.005 per cent or less, but in 
practice it is found necessary to use 0.05 per cent cyanide to 
dissolve the gold. Even this is too weak to enable the zinc 
afterward to precipitate the gold from the solution, so that 
it is found necessary to use five or even ten times as much 
cyanide for this reason. On the Rand a solution of about 0.3 


per cent cyanide is generally used. 


Electrical Redaction. 
Attention has been directed to the electrical reduction of gold 
and regeneration of the solution with some degree of success, 
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the solution being made to pass slowly between the electrodes, 
the gold being plated on to the cathode in the ordinary way. 
Out of the several processes devised for this purpose probably 
the most successful has been that of Siemens & Halske. In 
this process iron anodes and lead cathodes are used; when the 
cathodes are sufficiently coated with gold they are cupeled for the 
precious metal. One of the great advantages of electrical proc- 
esses over the ordinary methods is that they enable a much weaker 
solution of potassium cyanide to be used than is necessary for 
the spontaneous precipitation of the gold by metallic zinc, and 
the strength of the solution may then be influenced only by 
that necessary for dissolving the gold from the ore, thus saving 
a considerable loss in cyanide. The electrical method of pre- 
cipitation is gaining headway in South Africa and in New 
Zealand. According to A von Gernet, the cost of electrical pre- 
cipitation for a plant on the Rand treating 500 tons of gold 
ore per day is as follows: 


Pence per Ton of 


Ure Treated. 

CYAMGCe ese: eres eo il ess eee a ooes 2 3.4 
BA 4 wis cote E eters as Bee eens 10.0 
Fuel, power and lime .............6 cc cee cee cease 4.5 
Labor, native and white.................0c 0.00 eee 6.9 
Lead and iton 6265s Ces adicosnstlant sects: 1.8 
Charge due to extra cost of plant ......... cesses. 0.5 
Stores and general ........... 0... ccc eee cee 3.2 

30.3 


According to another authority as much as ninety-nine per 
cent of the total gold in the solution can be separated on the 
cathodes and a strength of 0.5 per cent cyanide (provided that 
there is no cyanicide in the ore) is sufficient to dissolve the gold 
at a reasonable rate. The current density generally stated to be 
most desirable is from 0.03 to 0.06 ampere per square foot of 
cathode surface and the voltage from four to six volts. The 
time required to deposit the whole of the gold held in solution 
seoms to vary considerably according to the efficiency of the 
circulation of the liquid, but Cowper-Coles, by his process, claims 
to have deposited from a 0.01 per cent solution of potassium 
cyanide containing 2.5 pennyweights of gold per ton, ninety- 
five per cent of the total in ten hours, the rate of flow of liquid 
being fifteen gallons per 100 hours for every cubic foot of cell 
or three square feet of cathode surface. 


Electricity in the Cyanide Process. 

Many suggestions have been made for aiding the dissolution 
of the gold in the cyanide by electrical means, but the funda- 
mental principle upon which they are based is weak. It is an 
obvious impossibility to bring any reasonable proportion of the 
fine gold into contact with an anode, however it may be con- 
structed, and the mere passing of the current through the 
mud and thus using the small gold particles as “intermediate” 
or “secondary” electrodes can not be expected to help matters at 
all, since, the particles being so small, the current would prefer 
to go round them to passing through them, and thus would be of 
no service. Even if a small proportion did go through these 
particles of gold, the efficiency of the process would be 


almost nil. 
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NEW METHODS OF FUEL ECONOMY. 
BY GEORGE E. WALSH. 


The question of saving of labor in the 
boiler room has always been considered 
of first importance in all matters per- 
taining to economy of power production, 
and the mechanical appliances invented 
for accomplishing this purpose are al- 
most infinite in their variety and work- 
ing efficiency. But apparently we have 
almost reached a limit in this direction, 
and what may be called indirect economy 
of fuel in the past will no longer hold 
out alluring prizes to the inventor. To- 
day the direct method of saving in fuel 
is the one which attracts attention, and 
which must continue to expand in pro- 
portion to the development of our indus- 
tries. Whether we consider the steam or 
electrical plants throughout the country, 
the same demand for economy in fuel 
is observed, and manufacturers are earn- 
estly sceking some way to cut down the 
cost of their fuel outlay. 

There is good reason for this, for the 
price of coal threatens to rise to almost 
prohibitive figures. With the wonderful 
expansion of our industries in the past 
decade, the call upon our coal supply has 
outrun all increase in the production. 
On the Pacific coast and in the great 
central states, manufacturing industries 
were practically shut out of existence be- 
cause of the expense of fuel; but within 
the past few years there has developed 
a most remarkable change in these sec- 
tions. Scores of manufacturing plants 
have sprung up in all of the central 
prairie states and on the Pacific coast 
simply through the use of oil as a fuel 
or by the harnessing of streams of water 
and the long-distance transmission of 
electrical energy. A cheap power has thus 
suddenly been placed within the reach 
of all, and the country is amazed at the 
rapid industrial development of the great 
Rocky mountain regions and Pacific coast 
states. 

Fuel economy of a direct or indirect 
nature has been the cause of this indus- 
trial revolution. Electrical energy trans- 
mitted from the mountain streams of 
California long distances for lighting the 
streets, and operating cars and factories, 
has entered directly into competition with 
the users of petroleum for generating 
power. If it had been otherwise the price 
of oil on the Pacific coast would have long 
before this advanced so that it would have 
been less profitable to use it for power 
purposes. The advent of electrical power 
in the field will not only keep down the 


ELECTRICAL REVIEW 


cost of engine fuel, but it may in time to 
a large extent supersede it entirely. 

It has been shown on the Atlantic coast 
that the cost of fuel varies directly and 
very quickly with the expansion or con- 
traction of manufacturing trade. Coal 
as a fuel has long been the criterion of 
trade. Prices for it have depended upon 
the industrial condition of the country. 
It was never so high as it has been in 
the past few years since our manufactur- 
ing industries reached their highest maxi- 
mum. Then came oil as a fuel, and Texas 
and the South promised to place within 
the reach of all a cheaper fuel than was 
ever before used on the Atlantic seaboard. 
But the supplies of oil are after all lim- 
ited, and extensive demand for the fuel 
inevitably increases the price. Oil has 
advanced with coal, and if much further 
increase in the price is made it will be 
on a par with coal. Yet indirectly the 
general use of oil as a manufacturing 
fuel improves the situation. It reduces 
the use of coal to a certain extent, and 
anything which does this must tend to 
check advancing coal prices. Every 
boiler-room appliance for saving steam, 
power and waste in any form acted in the 
same way: but the trouble has been that 
all these combined have failed to offset 
the increasing expansion of our indus- 
tries dependent upon fuel for their life 
and growth. 

The widespread use of electricity for 
manufacturing purposes has even a more 
important effect upon the fuel problem. 
Every time a river, stream or waterfall 
ig harnessed for long-distance transmis- 
sion of electrical energy there is a dis- 
tinct saving in the fuel bill to the whole 
country. The demand for coal is just 
so much limited and restricted. A greater 
fuel economizer could not thus be in- 
vented by man than this. The great 
central Rocky mountain regions and the 
Pacific coast states can get along without 
much coal, and yet support a great manu- 
facturing industrial life. The change af- 
fected makes these regions independent 
of the coal states and the owners of the 
mines. Jikewise in the great Niagara 
district coal is no longer an important 
factor. It has been eliminated for in- 
dustrial use, and it will gradually re- 
ceive less and less attention as a house- 
hold factor. The harnessing of Niagara 
has completely changed the whole face 
of the question. 

But in the seaboard states coal must 
continue indefinitely as a factor in the 
industrial situation, and even the gen- 
erators of electrical power must look to 
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the fuel problem with anxious eyes. The 
boiler room is still with them one of the 
most important parts of their plants. 
Fuel economy indirectly with the use of 
mechanical appliances for saving fuel, 
and directly in burning substitutes for 
coal, must concern the electrical plants as 
much as the steam power factories. The 
two have similar ambitions and the same 
class of difficult questions to overcome. 
Electrical energy from the tides and ocean 
may some time in the future make the 
seaboard as independent of the coal pile 
as the Pacific coast region is to-day; but 
until such a happy realization of long- 
anticipated dreams, the solid, hard facts 
of the case must be faced. It is neither 
upon coal nor oil that the manufacturers 
can place their utmost reliance. The 
two are bound to seek a maximum price 
which will exact every pound of flesh 
from the manufacturers. Competition 
is the only factor that can change all 
these. A new fuel, or substitutes for 
coal and oil, must be discovered to fight 
down the rising prices for fuel, and to 
supply the expanding industries with all 
that they need to keep their factories and 
mills running. 

The briquetting of waste fuels is prob- 
ably one of the most satisfactory methods 
of meeting this condition. We have made 
great improvements in the boiler room 
by burning slack coal by the aid of the 
automatic stoker, and we have succeeded 
in burning coal dust by means of blasts 
of air driven under pressure into the fur- 
naces; but all the economies effected in 
these directions are still inadequate. 
Waste fuel material must be briquetted 
and prepared for market so that it can 
enter into direct competition with coal. 
In this respect we have been far behind 
the European countries. Germany and 
England use briquetted fuel on an ex- 
tensive scale, and from their point of 
view we are the most wasteful nation in 
the world in using fuel. We let waste 
material lie around us undisturbed, while 
we foster the advance of coal prices by 
using it freely and wastefully. The few 
briquetting plants established in this 
country in the past few years are labor- 
ing, largely experimentally, to establish 
an industry which shall completely change 
past conditions. 

It is estimated that millions of tons 
of excellent peat are scattered over the 
surface of this country, covering thou- 
sands of square miles. In its present 
form it would be of little general use as 
a factor in the situation; but if briquetted 
and pressed into marketable shape it 
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would gradually prove a formidable rival 
to coal and oil. If these peat beds were 
worked successfully, and the briquetting 
plants permanently established with a 
large output, the price of coal would un- 
doubtedly be lowered. The ordinary laws 
of supply and demand would cause this. 
In certain lines of manufacturing hard 
and soft coal can never be displaced by 
any substitute fuel, but where we find 
one plant limited in this respect there are 
a score which could use peat put up in 
briquette form with the most satisfactory 
results. The restricted use of coal would 
thus permanently affect the market 
prices, and enable manufacturers to real- 
ize profits where to-day they frequently 
must see them go up the chimney in 
smoke. 

The electrical plants using fuel for 
generating their power could make a good 
start in the right direction by the general 
use of fuel substitutes whenever possible. 
In time we may find it possible to gen- 
erate electrical power as cheaply with 
briquetted fuel as from the tides of 
rivers; but certainly not until a new in- 
dustry of enormous proportions has been 
established. Meanwhile, reports are cur- 
rent that German briquetting companies 
are receiving options on the extensive 
peat beds in various parts of the country 
for the purpose of duplicating their home 
success in this country. Certainly this 
would prove gratifying to the manufac- 
turing industriis if Americans are not 
ambitious enough to see and make the 
most. of their opportunities. 
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A SUGGESTED HYDRAULIC UNIT.’ 


BY RALPH L. MONTAGU. 


There is a unit of measurement of the 
flow of water known as the “miner’s 
inch.” The legal definition of the means 
of measuring this volume varies so much 
in different states that the actual flow of 
legal miners’ inches is from 1.36 to 1.73 
cubic feet of water per minute. For this 
reason a miner’s inch unless the cubic 
feet flow per minute that it represents 
is specified, can be dispensed with. 

On the other hand formule relating to 
horse-power of water are based on the 
number of cubic feet of water per minute, 
or gallons, under a certain head; that is, 
the vertical distance of fall. I wish to 
suggest that a new unit composed of one 
cubic foot of water per minute under one 
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1A paper presented at the 179th meeting of the Ameri- 
can Institute of Electrical Engineers, New York, Sep- 
tember 25, 1908. 
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foot head be recognized and a name for 
it suggested hy members of the Institute. 
This unit = 62.3808 foot-pounds. 
= 0.00189 horse-power 
= 1.40994 watts. 


An analogy can be drawn between this 
unit and the watt, inasmuch as the head 
in one is similar to volts in the other, 
and the cubic feet of water per minute 
takes the place of amperes in the other. 

The following formula for horse-power 
of water is based on this unit or its 
0.00189 horse- 


equivalent value, vtz., 


power. 

_ Cu. ft. of water per min. x hd.in ft. 

H.P. — © KE 
( 

K for any efficiency z = San (2) 


€ 


Example—A water power consists of a 
flow of 3,700 cubic feet of water per 
minute, with a total available head of 763 
feet. There are the following losses due 
to friction resistance, ete., viz.: 

ive per cent loss of head from friction 
In pipe line. 

Fifteen per cent in prime motor. 

Three per cent in generator. 

Three per cent in step-up transformers. 

Ten per cent in transmission line. 

Three per cent in step-down trans- 
formers. 

Two per cent in low-tension wiring. 

Nix per cent in motors. 

Required total horse-power available 
at motor pulleys. 

Total efficiency = 100 x .995 x .85 x 
97 X .97 x .90 X .97 X .98 X .94 = 
63.12. 

52900. 8 

63.12 


H. P. = da = 3368 horse-power 


available at motor pulleys. (1) 


K = = 838 (2) 


VALUES OF ‘f K” IN FORMULA NO. 1. 


Per Cent 


Per Cent 
Efficiency. “K.Y 


Per Cent 
Efficiency. “K.” 


Efficiency. © K.” 


A........ 382 T9. 669 (E P 
98... 568 Troun ee 78 63........ 3Y 
Q2 eae 575 O EREA 687 DS nteaaley R53 
Olos iiss 5&1 (i ree Ew 61.. 867 
id wire oe 7 Wciakesecd00 60........881 
(>) Reg ee 594 TE CEES 714 OD: se be Gace 8o77 
8B... .. 601 r ree 724 H a PEPA 912 
8T -608 Te AREA 134 Dicey 128 
B6... 615 Thana wens 745 Beessie HH 
E 622 10, we veces T55 55... ee 961 
Sh inciesis 629 OO eer ewcas 766 =| OB 4. ee O79 
ne rer are 637 BR e.e TT 58........ AS 
B2... 645 67 759 TOA 1017 
81 653 66........ 801 OD ligsorngeaant 1037 
EAE 661 B5........818 50... 


Nore—These values are based on water 
of specific gravity = 1. 

One cubic foot water (sp. gr. 1) weighs 
62.3808 pounds. 
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Electric Car Lines in Germany. 

Recently published figures place the 
total number of miles of electric car lines 
in Germany at 2,117. Considering the 
area and population of the Empire, these 
figures show a comparatively slow de- 
velopment of this branch of railway build- 
ing—this, too, in spite of the fact that 
in electric lighting and in other applica- 
tions of electricity Germany has taken 
advanced rank. The cause of this back- 
wardness is to be sought mainly in the 
fact of state ownership of the larger part 
of the existing steam railways and the un- 
willingness on the part of city and other 
authorities to grant charters to private 
companies. Local and suburban travel is 
heavy, but is as yet carried mainly by 
steam railway lines, often of cheap con- 
struction. 

The Grand Duchy of Baden, a small 
part of the Empire, has an area slightly 
larger than that of the state of Connecti- 
cut, with a population somewhat more 
than twice as great. In 1900 it had five 
cities of upward of 40,000 population, 
namely, Mannheim, Carlsruhe, Freiburg, 
Pforzheim and Heidelberg. There were 
in 1900 fourteen cities of upward of 
10,000 population. The state includes a 
thickly settled portion of the Rhine 
valley about 160 miles long, with an 
average width of ten miles, which would 
seem to be a specially good field for elec- 
tric railway lines, and yet at present elec- 
tric lines are in operation only in or near 
the following cities: 


Length 
of Line 
Miles. 


Mannheim (including Ludwigshafen 
CXUCUSION ) 6306s) os nate Senses 25 
Carlsruhe (including line to Durlach) 9 
Heidelberg (including Heidelberg- 
Wiesloch line) .... 0 ........0.. 11!5 
PTC DURE EEE EE 8 
In each case the same track is used in 
art by the cars of several lines. Thus 
| x . 
the total track length of the Mannheim 
city and suburban lines is fourteen miles. 
The city of Kehl, Baden, is connected 
with Strassburg by a branch of the Strass- 
burg city lines, but does not operate an 
independent line. Of the above lines, 


` each belongs to the respective city except 


in the case of the Heidelberg city lines 
which are operated by a private corpor- 
ation, the city being the owner of three- 
quarters of the capital stock. 

The fare charged varies with the dis- 
tance, long rides and transfers on a single 
fare not being permitted to the extent 
they are in the United States. The fare 
for ordinary distances is ten pfennigs (two 
and one-half cents), tickets good for 
twenty-five rides being sold for two marks 
(forty-eight cents). 

Of the lines now in operation in Baden 
only two can be said to be interurban lines 
—a line of about nine miles from Heidel- 
berg to Wiesloch and a somewhat shorter 
line from Carlsruhe to Durlach.—d. W. 
Harris, Consul, Mannheim, Germany, 
August 14. 
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European Electrically Operated Cranes. 


HE use of electric power has caused 
quite a revolution in the operation 
of cranes of all types, including 


By Frank C. Perkins. 


in keeping up steam continuously, 
whether the crane is in operation or not 
and regardless of how long the intervals 


Fig. 1.—GERMAN ELECTRIC PORTABLE REVOLVING CRANE AT HAMBURG IIARBOR. 


he portal, station and traveling jib cranes, 
nd overhead traveling cranes for shops, 
nd factories. The harbor and dock cranes 
hroughout Europe have until recent 
ears been of the steam-driven type, but 
lectric power is now being extensively 
sed throughout the world for this class 
f work. 

Two particular advantages of the elec- 
‘ic motive power for cranes of all sorts 
re the relatively inconsiderable weight 
f and the small space occupied by the 
ectric motors employed for the raising, 
ining and traveling gears. The hy- 
raulic crane is not economical, as the 
msumption of water and, therefore, the 
ower used are in proportion to the height 
xe weight is raised and not at all in pro- 
ortion to the work done. The amount 
f power used is thus the same for light 
ads and heavy loads, and the danger 
‘om the frosts during cold weather is 
ways troublesome, while for traveling 
anes they are practically useless on ac- 
unt of the difficulty in supplying the 
vdraulic power. The steam crane also 
as its disadvantages in that, in addition 
) the engine, a boiler is required with its 
dded attention in stoking. With the 
team crane considerable fuel is wasted 


may be during which it is at rest. With 
the steam crane the several movements 
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large amount of space required for three 
engines to answer the three movements 
of the crane would be excessive. With one 
engine a complicated driving gear is 
necessary, which is entirely avoided by 
the three-motor electric crane. 

The power is easily transmitted to the 
electrie motors on the cranes by small 
wires and a single controller is often used 
for operating the three motors, one of 
which raises and lowers the load, the 
second directs the swinging to the right 
or left, while the third motor moves the 
entire crane into a new position, These 
movements may be effected independently, 
or two or three movements may be made 
simultaneously, thus making it possible 
for the load to be carried through the 
shortest distance from one point to 
another. 

The German portal revolving crane, 
noted in the accompanying illustration, 
Fie. 1, was constructed at Duisburg On- 
The-Rhine by the Duisburger Maschin- 
enbau - Actien - Gesellschaft, formerly 
Bechem & Keetman, and is now in opera- 
tion at Hamburg at the shipyard of 
Blohm & Voss. The jib is adjustable 
and it can execute a full revolution of 
360 degrees. The upper carriage of the 
frame runs on a portal-shaped structure 
of compact and pleasing appearance, 
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Fig. 2,—ELECTRICALLY OPERATED CRANE BUILT AT KARLSRUHE, BADEN, BY THE 
GESELLSCHAFT FUR ELEKTRISCHE INDUSTRIE. 


required must be taken care of by a single 
engine or two engines at most, as the 


which has sufficient height and span to 
provide ample space for a double line of 
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rails and cars passing underneath. The 
gangway, which is situated on the side 
overlooking the water and by means of 
which the traffic between the ouay and the 
ship’s deck is carried on, can be adjusted 
according to the state of the tide. 

The carriage of this crane runs on a 
central pivot and rests upon eight cast- 
iron-steel wheels, each two of which are 
Joined by an engine beam and run on a 
roller path which consists of a cast-steel 
ring with steel rail. The driving power 
is supplied by a continuons-current mo- 
tor, and for slewing as well as for adjust- 
ing the jib two other motors are provided. 
There are also two sets of lifting gear 
for heavy and lighter loads which are 
driven by a reversible motor. The increas- 
ing lifting speed is effected as the load de- 
creases down to the empty hook by the 
automatic increase of number of. revolu- 
tion of the series motor. 

With the large hook and a load of fifty 
tons, the highest projection of jib being 
18.75 metres, tho lifting speed is 2.1 
metres per minute, and seventy-five tons 
is used as a trial load with the same high- 
est projection of jib. With twenty-five 
tons the highest projection of jib is 29.3 
metres and the crane operates with an 
empty hook at a lifting speed of fifty 
metres per minute. With the small hook 
and a load of eight tons the highest pro- 
jection being 31.5 metres, the lifting speed 
is 15.5 metres per minute, while that of 
the smal] empty hook is forty metres per 
minute. 

A complete revolution of the crane takes 
place in about two and one-quarter 
minutes. The lifting gear of the large 
hook carries the load on eight ropes and 
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Fic. 3.—THREE-ToN ELEcTric Crane, Burtt at BATH, ENGLAND. 


that of the small hook on two ropes, both 
ends of the ropes being simultaneously 
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Fic. 4.—Five-Ton THREE-MOTOR CRANE, SEVENTY-FIVE-FooT SPAN. 


tightened in both of the above cases and 
each is wound on two drums. The draw- 
ing in of the jib is effected by two spin- 
dles of wrought steel, which work in boxes 
of manganese bronze. The spindles work 
in opposite directions so that the friction 
moments in the boxes are neutralized in 
the cogwheels of the jib and have no out- 
ward effect. The far-reaching top of the 
jib is constructed as light as possible, but 
of ample strength so that the one-sided 
revolving momentum created by the 
pressure of the wind is reduced as much 
as possible. 

The illustration, Fig. 2, shows an elec- 
tric coal discharging bridge and crane 
at the harbor of Karlsruhe, Baden, which 
was constructed by the Gesellschaft Für 
Elektrische Industrie. A tower electric 
crane built at the same plant has a ca- 
pacity of ten tons, the radius of the jib 
being six metres and the height twenty- 
five metres. The three-ton electric crane 
shown in Fig. 3 was built at Bath, Eng- 
land, for the Clyde trustees of Glasgow 
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by Stothert & Pitt, Limited, while Fig. 5 
shows another type of electric traveling 
crane constructed by Royce, Limited, at 
Manchester. The legs of this crane travel 
upon rails laid upon the ground, while 
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centre of each girder. 


in bronze bearings. 


The motors are of the enclosed ven- 
tilated type and operate at 200 volts press- 


Fio. 5.—Twenty-Five-Ton ELECTRIC TRAVELING CRANE, BUILT AT MANCHESTER, ENGLAND, 
By Royce, LIMITED. 


the electric crane seen in Fig. 4 used 
for a similar purpose is operated upon 
rails located on elevated structures at 
sither end of the span which measures 
seventy-five feet. This is a five-ton three- 
motor crane owned by the Cranforth 
Hematite Iron Company, Limited, and 
constructed at Huddersfield, England, by 
Thomas Broadbent & Sons, Limited, at 
their Central ironworks. 

This crane has a height of lift of thirty 
feet, and the crane is proportioned in such 
1 manner that the factor of safety is not 
less than six when operated at full load, 
this factor being based on the ultimate 
strength of the materials used. 

The speed of longitudinal travel of this 
slectric crane is 400 feet per minute, while 
that of the cross travel is 100 feet per 
minute. The rate of lifting the maxi- 
mum load of five tons is sixty feet per 
minute, but lighter loads may be lifted 
and moved at quicker speeds without 
change of gear. 

As will be noted by the illustration, the 
cross girders are of the double lattice type 
built up of steel plates, angles and tees, 
while the end carriages are of box section, 
the girders being built into them. The 
trolley is of open box-section steel frames 
and travels on steel rails placed over the 


ure, direct current being used. The hoist- 
ing motor has a capacity of thirty-five 
horse-power and operates at a speed of 
500 revolutions per minute, and the mo- 
tor for longitudinal travel has the same 


The steel track 
wheels are four in number and revolve 
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proven of such great value that it would 
hardly be dispensed with under any con- 
sideration, for the hydraulic, steam or 
compressed air overhead crane for shop 
practice or power-houses would hardly be 
as efficient or convenient as the electric 
cranes now in use. 

Fig. 6 shows an electric overhead travel- 
ing crane of the four-motor type, having 
a capacity of thirty tons, installed for the 
Bradford Corporation, of England, by 
Thomas Broadbent & Sons, Limited. One 
of the larger erecting shops of Brown, 
Boveri & Company, of Baden, Switzer- 
land, is equipped with two electric travel- 
ing cranes of fifteen and thirty tons ca- 
pacity; and there is an electric alternat- 
ing-current crane of fifteen tons capacity 
in operation at the works of the Maschin- 
enfabrik Oerlikon, of Oerlikon, near Zur- 
ich, Switzerland. 

In considering these various types of 
clectrie cranes as utilized for different 
purposes in European countries, it is in- 
teresting to note that foreign engineers 
are taking advantage of every facility 
which electric power places within reach 
for increasing the output of the work- 
shop, for increasing the amount of ma- 
terial handled at the wharves in the prin- 
cipal harbors, and for obtaining this re- 
sult with less expenditure of energy, thus 
giving greater economy than could pos- 
sibly be attained with the older methods 
of operation. 

According to Terrestrial Magnetism 
the Dutch Government has granted the 
means for a new magnetic survey of the 
Dutch archipelago during the years 1904- 
1907. During each of these years the 
ficld work is to cover two to four months, 
only a general survey being possible with 
the present means. A beginning has 
already been made, observations having 


Fic. 6.—Tairty-Ton Four-MoToR CRANE. 


capacity and speed, while that for crosa 
travel, although running at the same 
speed, has only an output of five brake- 
horse-power. 

The electric overhead traveling crane 
for shops, factories and power plants has 


been made on the “tin island,” Billiton, 
and at some points in the neighborhood 
of Batavia, and it is also hoped to secure 
values at different stations in Java partly 
to obtain early information regarding the 
secular variation. 


_ 


e. 


y 


P 


~ 


October 3, 190% 


The Fr 
The Frankli 
Pa., has issued 
and programme 
of 1903-1904. 
the State of P 
motion of t 
founded in 18°- 
library contain 
39,351 pamphle 
and 1,240 phot 
logue, It 18 
technical in ch; 
creasing in me 
embraces, IN 
and current wi 
and chemistry 
publications 0 
and technical $ 
of 528 domesti 
technical seria’ 
(and Colonial) 
Hungarian, Ri 
American pate 
A series of 
in Association 
nut streets, Ph 
patronage of t 
board of the | 
sociation, begi 
16. The first 
J. Hammer, 
Radioactive Si 
this the follo 
arranged : 
Friday, Oct 
Wiley, chief 
United State 
ture—“Exper: 
fects of Pros: 
ters on the H 
Friday, Oct 
Eugene C, | 
“Liquid Air’ 
Friday, No 
Bradley, P} 
Philadelphia, 
Friday, Ne 
sor R. W, W 
sity — “Fluo 
and the Cher 
F rhlav, AY 
H. Newell, [ 
rey" The 
United Stay 
Tentative | 
With Wellky 
course, 
; In the IDs 
Ing Schoo] 4. 
and a night 
have been if 
In the y 


Vol, P-N, l 


cleat value that It wy: 
nsed with under any a 
the hydraulic. ater 


n electric overhead trars, 

our-motor type, hary 
‘ty tons, installed fo i 
ation, of England y 
it & Sous, Limited, Op 
“cling shops of Bror 
ny, of Baden, Switz: 
With two electric travel 
cen and thirty tons 
13 an electric altern 
of fifteen tons capacity 
Works of the Maschin. 
of Oerlikon, near Zur 


these various types of 
utilized for diferen 
an countries, it is in- 
hat foreign enginer 
we of every facility 
T places within reach 
output of the work- 
the amount of mè- 
‘wharves in the prin- 
or obtaining this ™ 
ture of energy, thu: 
my than could pe 
h the older methods 


restrtal Magnetism 
nt has granted the 
metic survey of ih 
‘ing the years 1+ 
of these years the 
wo to four monti 
being possible wi 
A beginning hë 


pservations having 


ad Bills 
neighborho? 
ped to secure 
) Java par : 
egarding the 


⁄ 


is 


October 3, 1903 


The Franklin Institute. 

The Franklin Institute, Philadelphia, 
Pa., has issued its annual announcement 
and programme of lectures for the season 
of 1903-1904. The Franklin Institute of 
the State of Pennsylvania, for the pro- 
motion of the mechanic arts, was 
founded in 1824. At the present time the 
library contains 55,468 volumes, some 
39,351 pamphlets, 2,860 maps and charts, 
and 1,240 photographs classified in cata- 
logue. It is exclusively scientific and 
technical in character, and is steadily in- 
creasing in members and importance. It 
embraces, in addition to the standard 
and current works on mechanics, physics 
and chemistry—pure and applied—the 
publications of the principal scientific 
and technical societies of the world, files 
of 528 domestic and foreign scientific and 
technical serials, and sets of the British 
(and Colonial), French, German, Austro- 
Hungarian, Russian, Swiss, Finnish and 
American patent records. 

A series of lectures will be delivered 
in Association Hall, Fifteenth and Chest- 
nut streets, Philadelphia, under the joint 
patronage of the institute and the central 
board of the Young Men’s Christian As- 
sociation, beginning on Friday, October 
16. The first lecture is by Mr. William 
J. Hammer, on “Radium and Other 
Radioactive Substances.” In addition to 
this the following programme has been 


arranged: 


Friday, October 23, 8 r. M., Dr. H. W. 
Wiley, chief of bureau of chemistry, 
United States Department of Agricul- 
ture—“Experimental Studies of the Ef- 
fects of Preservatives and Coloring Mat- 
ters on the Health and Digestion.” 

Friday, October 30, 8 P. M., Professor 
Eugene C. Foster, Philadelphia, Pa.— 
“Liquid Air.” 

Friday, November 6, 8 r. M., Mr. John 
Bradley, Philadelphia, Pa.—‘Historic 
Philadelphia,” with colored photographs. 

Friday, November 13, 8 r. M., Profes- 
sor R. W. Wood, Johns Hopkins Univer- 
sity — “Fluorescence, = Phosphorescence 
and the Chemical Action of Light.” 

Friday, November 20, 8 P. M., Mr. F. 
H. Newell, United States Geological Sur- 
vey—“The Reclamation Work of the 
United States Geological Survey.” 

Tentative engagements have been made 
with well-known lecturers for the winter 
course. 

In the instruction department, a draw- 
ing school and school of machine design, 
and a night school of naval architecture 
have been instituted. 

In the year 1826 the institute began 
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the publication of a journal devoted to 
science and mechanical arts, which has 
been continued uninterruptedly to the 
present day. The institute meets on the 
third Wednesday of cach month, except 
in July and August, when papers on im- 
portant scientific and technical subjects 
are read and discussed, 

< 
The Brooklyn Institute of Arts and 

Sciences. 

The prospectus of the Brooklyn In- 
stitute of Arts and Sciences for 1903 and 
1904 offers a very attractive series of op- 
portunities in the department of elec- 
tricity. This covers a course of eight il- 
lustrated lectures on “Recent Discoveries 
in Physical Science and Their Relation 
to Theories of Matter and Energy,” by 


Professor John S. McKay, Ph. D., on . 


Saturday afternoons at three o'clock; a 
course of six illustrated lectures on “The 
Electron Theory; Its Experimental Basis 
and Its Chemical and Physical Appli- 
cation,” by Professor Ernest R. Von Nar- 
droff, Ph. D., on Monday evenings; a 
course of five illustrated lectures on “Elec- 
tric Currents,” by Professor William E. 
Geyer. In addition to these there will be 
a series of illustrated lectures on sub- 
jects of current interest during the sea- 
son. On October 5 there will be a lec- 
ture by Professor Harry C. Jones, Ph. D., 
of Johns Hopkins University, on “Physic- 
al Chemistry and the Theory of Elec- 
trolytic Dissociation,” and on February 8 
there will be a lecture by Professor M. I. 
Pupin, Ph. D., of Columbia University, 
on “Electric Resonance,” or on a kindred 
subject. Visits to important electrical 
power stations and works will be made 
during the year by members of the depart- 
ment. 

The collection of electrical apparatus 
belonging to the department has been 
transferred to the new museum build- 
ing, on the Boulevard, opposite the Flat- 
bush avenue entrance to Prospect Park. 
Important additions have been made to 
this during the past two years. 

In the department of engineering a 
series of illustrated lectures on engineer- 
ing will be held at the regular monthly 
meetings of the department on the fourth 
Friday evaning of each month. This 
will include a lecture on October 23 by 
the Hon. William C. Redfield, Commis- 
sioner of City Works, Brooklyn, on “Pub- 
lic Improvements in the Borough of 
Brooklyn ;” on November 27, a lecture 
by Mr. William Hildenbrandt, of the De- 
partment of Bridges, on “The Spinning 
of Bridge Cables;” on January 22, a lec- 
ture by Mr. Rudolph Hering, C. E., of 
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the New York City Commission on Add: 
tional Water Supply, on “The Supply o 
Additional Water to New York City; 
on February 26, a lecture by Mr. Edwar 
Wegman, C. E., of Katonah, N. Y., 01 
“Roman Aqueducts.” Other lectures wil 
be given by the Hon. John. M. Wood 
bury, Commissioner of Street Cleaning 
on “The Utilization of City Waste;” or 
“Bridges Over the East River,’ by Mr 
O. F. Nichols, president of the engineer. 
ing department, and on “The Engineer 
the Contractor and the Proprietor,” by 
Mr. F. Hopkinson Smith, C. E. 


Night School Courses in Electrical 
Engineering. 

The Casino Technical Night School, 
East Pittsburg, Pa., announces several 
special elucational advantages to me- 
chanics, clerks and apprentices. In the 
various works at East Pittsburg there is 
a large class of men who are beyond the 
range of college opportunities, but who 
will gladly devote a few of their spare 
hours to profitable study. This school 
is stated in ita prospectus to be adapted 
to the needs of those who are willing and 
anxious to advance. Facilities for prac- 
tical demonstrations, classrooms and a 
lecture hall capable of seating 350 peo- 
ple have been provided in the Casino 
buildings at East Pittsburg. 

School sessions will be held at the close 
of shops and offices, at such hours as will 
be found most convenient for the stu- 
dents. The courses consist of mechanical- 
electrical engineering, mechanical-steam 
engineering and shop practice. Each 
course can be completed in two vears. 

The school will be under the manage- 
ment and personal supervision of Mr. 
Henri F. Chadwick, B. S., who has had 
considerable experience as a teacher and 
was formerly one of the faculty of Tufts 
College and of the American School of 
Correspondence at the Armour Institute 
of Technology, Chicago, Ill. A number 
of engineers with theoretical and prac- 
tical training have been engaged upon 


the staff of instructors. 
P = 


Light buoys using electric light, sev- 
eral of which have been used for some 
years in New York harbor to mark the 
ship channel in the lower bay, have now 
been abandoned, and the power station 
on Sandy Hook which supplied them with 
current has been closed. The electric 
buoys have given more or less trouble, 
mainly because of damaging and break- 
ing of the supply cables by ice or other 
causes. They have been replaced by the 
regular style of Pintsch gas buoy. 
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THE USE OF ALUMINUM AS AN ELEC- 
TRICAL CONDUCTOR.’ 


BY JOIN B. C. KERSHAW. 


Introduction—The increasing use of 
luminum as an clectrical conductor for 
hare overhead transmission lines, es- 
pecially in the United States, and the 
Jaims made for this metal as a substitute 
for copper, led the author, in October, 
1899, to commence a series of exposure 
texts at two localities in Lancashire, Eng- 
land. 

These tests were made in order to as- 
certain the resistance to corrosion olfered 
by commercial aluminum rod and wire 
under the conditions obtaining, with ex- 
posed bare overhead wires. Samples of 
aluminum rod and wire were obtained 
from the principal English firms, and in 
order to make the series of observations 
more complete, samples of galvanized 
iron wire, and of copper, and tinned cop- 
per wire, were also submitted to atmos- 
pherie influence. The methods of obser- 
vation and the results obtained during 
the first exposure period (froin October, 
i990, to August, 1900), were deseribed 
by the author in a paper read before the 
London Institution of Electrical Engi- 
neers on January 10, 1901. 

The present paper is the record of the 
observations made since the date named 
above, and contains the chemical and phy- 
cieal tests of the aluminum wires exposed 
at Waterloo, Lancashire, together with 
the results obtained during two further 
periods of exposure, namely, from Au- 
cust 22, 1900, to November 6, 1901, and 
from November 9, 1901, to December 4, 
1902. 

I. Production and Price—Table I of 
the 1901 paper dealt with the world pro- 
duction and average price of aluminum 
in the United States down to 1899. This 
table has been extended to the year 102. 
It will be noticed that no material altera- 
tion in the price of aluminum has oc- 
curred since 1897, although the produc- 
tion has materially increased. 

II. Relative Costs of Copper and 
Aluminum—<Ag regards the relative costs 
of copper and aluminum, the formula 
given in the 1901 paper for calculating 
the relative prices of equal lengths of 
the two metals, of equal electric capac- 
itv, was as follows: 

Sx P xe 

<xpxe 
where S, P and C represent the specific 
gravity, price and conductivity of copper, 


1 Abstract of a paper read before Section G of the 
ie Association at Southport on Monday, September 
, 1903. 
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while s, p and c represent the correspond- 
ing values for aluminum. 

Inserting the latest figures! for these 
values in the formula given above we 
have 

8.93 x 66x 59 

2.68 X 159 X 100 42,912 J, 00 


as the price ratio of the two metals when 


TABLE I—WORLD'S PRODUCTION AND 
AVERAGE PRICE OF ALUMINUM 
EACH YEAR FOR THE PERIOD 1890- 
1901. 
== : one 
EA 
É | CEF Lyd 
g | z5 5% Remarks.t 
” | Sts], .oe 

, now) OF 

| On om, G2 hs 


1890 165 


1891 
1892 
Average quality. 


1893 715) 37 |. .98 to 1 64 per cent Si. 
( 32 to 1.66 per cent Fe. 

1894! 1,240) 30 

is) 1.418 274 


1806 | 1.759; 20 
1897 | 3,394 174 
| ( Average quality. 

1898 | 4,033) 16} |- .02 to .13 per cent Si. 
12 to .32 per cent Fe. 

199 | 6807] 163 

190) | 7,748) 16 

1901 | 7,240) 154 

1902 | 8,000)... 


+ From the “ Mineral Industry Annual,” vols, viii to xi. 
+From Comptes Rendus, 1898 — Moissan’s tests. 


uscd for electrieal purposes, and copper 
is seen to be the less costly metal. The 
price of electrolytic copper has, however, 
undergone such striking variations during 
the last twelve months that this ground 
of superiority over aluminum may be lost 
before this paper is read. 

IlI. Installations of Aluminum for 
Conducting Purposes—With reference to 
installations of aluminum for conducting 
purposes in place of copper, the following 
must be added to the list of bare trans- 
mission lines given in the earlier paper: 

1. Niagara Falls and Buffalo, U. S. A., 
15,000 horse-power transmitted twenty- 
two miles. Three aluminum cables; three- 
phase transmission at 22,000 volts. Fach 
cable made up of thirty-seven strands of 
aluminum wire. 

2. Snoqualmie Falls and Seattle, 
Wash., 12,000 horse-power transmitted 
thirty-two miles at 30,000 volts. New 
aluminum transmission line. 

3. Sarno, Pompeii and Forre Annun- 
ziate, Italy, transmission of 450 horse- 
power twelve miles at 3,600 volts. 

4. Lewiston & Auburn Electric Com- 
pany, U. S. A., twenty-one miles. 

5. Boston & Maine Railroad, U.S. A., 
twenty miles. 


——-— - 
—. =. 


De nas ne ae 
1 Prices of the metals in r-d form, July 31, 1903 Cop- 
per, £66 per ton, aluminum, £159 per ton. 
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6. Boston Electric Lighting Company, 
U. S. A., 100,000 pounds. 

7. Shawinigan Falls and Montreal, 
Canada (under construction), transmis- 
sion of power eighty-four miles at 50,000 
volts. It is stated that 250,000 pounds 
of aluminum will be required for his 
line, which is to be made up of seven 
strands of No. 6 wire. 

8. Massachusetts Electric 
500,000 pounds. 

9. Old Colony Street Railway Com- 
pany, Maine, ten miles. 

The author has heard of only one in- 
=tallation of bare aluminum conductors 
for power transmission in the United 
Kingdom or in Germany, outside of the 
works manufacturing the metal. 

IV. Durability Tests of Aluminum and 
Other Metals under Atmospheric Fx- 
posurc—As regards the durability tests 
of aluminum and other wires, commenced 
in October, 1899, the following details 
from the original paper are given in order 
to enable those present to understand the 
methods of observation employed. 

The rods and wire were cut into two- 
foot Jengths, and were mounted upon glass 
insulators in two frames, so that their 
position was parallel one to the other, and 
all were horizontal with regard to the 
ground. The frames carrying the wires 
were so placed that the drops of water 
collecting upon the wires in wet weather 


Company, 


could not by any chance pass from one 
wire to another, and thus bring electro- 
Ivtic action into play. Each length of 
wire was carefully marked and weighed 
before commencing the exposure, and the 
weights recorded. The one frame with 
its nine insulated sample wires was €x- 
posed upon the roof of a building in St. 
Helens, Lancashire, from October 11, 
1899, to August 23, 1900; and the second 
frame was similarly exposed at Waterloo, 
Lancashire, for the same period of ten 
months. 

The climate of St. Helens is probably 
too well known to need description; but 
it has improved considerably in recent 
vears owing to the closing of several 
chemical works. The place in which the 
wires were exposed is now singularly free 
from chlorine and hydrochloric acid gases. 

Waterloo is on the Mersey, six miles 
north of Liverpool, and its atmosphere 
is that of an ordinary west-country sea- 
side town, plus much sand. During the 
-xposure period of ten months the frames 
were not touched or moved. At the end 
of this period the wires were removed 
from the frames, cleaned from the soot 
and dirt of all kinds which had accumu: 
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lated upon them, and after thoroughly 
air-drying, were weighed. 

The second set of wires which were ex- 
posed at St. Helens, were unfortunately 
destroyed in 1901 during repairs to the 
ioof upon which they were placed, and 


consequently the exposure tests have only 
been continued at Waterloo. 


TABLE II—RESULTS OF EXPOSURE TESTS ON ALUMINUM AND 


First Exposure, 
October 18, 1899, to August 16, 1900, 


Composition and Form of 
Sample, 
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The sample of aluminum wire marked 
4, though purer than the other samples, 
was nevertheless badly corroded at the 
end of one year’s exposure. 

The galvanized iron wires though un- 
changed in appearance to the eye, gradu- 
ally lost in weight—this loss being a 
progressive one, and greatest in the third 
year. 


Second Exposure, 


Changes in 


August 22, 1900, to November 6, 1901. 


strength; but the one per cent of silicc 
was an unnecessary and harmful in 
purity. The low relative conductivity « 
fifty-one for this wire is only what or 
would expect with a sample containin 
over three per cent of silicon and iron. 
V. Conclusions.—The author does n¢ 
wish to base any unfair conclusions upo 
the result obtained in these exposure test: 


OTHER WIRES AT WATERLOO, LIVERPOOL. 


Third Exposure, 
November 9, 1901, to December 4, 1902. 


} i : 
ETH Remarks. Weight.* Remarks. Owens Remarks. 
Aluminum rod, § in. diameter... Nil. ) + .114 ) Badly pitted and cor- + .037 ) Badly pitted and cor 
M , 7 roded, especially on -roded, especially on 
ł in. + .13% These five samples + .18% undersides of rods. + .025¢ |) undersides of rods. 
Aluminum wire, No. 1 sample.. 4ig || Were all pitted, especi- a ee oe ae eae 
Be + 417 pally on the undersides | This sample was withdrawn for physical and chemical tests, August, 1900. 
ee water drops bad | —— TAE ENE ERATE sae 
ad ‘ a i : , ie $ : lis sam was withdrawn f 
No 2 Nil. PARES aD GAG: | + .50% Badly pitted and cor- physical aaam pen Nov 1901 
NI i Se i l Coapa. ERT 00) a a ee 
No. 3 + .55z |J Nil. | | undersides of wires. + .337 ) Badly pitted and cor 
T EE | m - poo a especially or 
e PE TEFEN A ins es: Se” | or | ila ga ih clot + .&7¢ undersides of wires. 
ORT B 6s coi eases — 152 No change in ap- | — .464 : — .d4% . 
Galvanized iron wire, No. 2 j pearance to iko eye. p | | No cee in ap- i | No change in appear 
A 1) | PEE EE EE — .16% — 807z \ pearance 1e eye. — 1.10% j ance to the eye. 
| Tinned copper wire 
Copper wire No. 1 samp'e...... Nil. Oxidized on surface | Nil. į no longer distinguish.) _ l , 
Tinned copper e No. J l but not pitted or cor- able TNN PAE Si l Wires indistinguish. 
nT EE SEON PIE ee Nil. roded. Nil. Pg es e at — .06% j able, both quite black. 


Tables II and ILI contain the results 
obtained with the Waterloo set of wires 
and rods, during the three exposure 
periods extending from October, 1899, 
to December 4, 1902, and the facts and 
figures given in these two tables deserve 
careful consideration. 

Summarizing the results recorded in 
table II, we may say that all the samples 


J CuO. 


* + equals gain, — equals loss, 


The copper and tinned-copper wires, 
judging by the weight method of test- 
ing, stood exposure best, but the latter 
wire had lost nearly the whole of its tin 
covering by the end of the second year; 
and the wires are now indistinguishable. 

Table III contains the results of the 
chemical and physical tests made with 
the aluminum wires, Nos. 1 to 4. The 


——_______. 


He may, however, claim to have proved 
that some of the aluminum rod and wire 
which was being manufactured and sold 
in England for electrical purposes in the 
years 1899 and 1901 was not able to stand 
atmospheric exposure on the coast of 
Lancashire without corrosion. It is only 
a fair deduction from these exposure tests 
to assert, that aluminum manufacturers 


TABLE III—CHEMICAL AND PHYSICAL TESTS OF THE ALUMINUM WIRES USED FOR THE EXPOSURE TESTS AT 


WATERLOO, LIVERPOOL. 


Chemical Tests. 


TS 


Physical Tests. 


Linear Resistance — Mi- 


' a building m ` 
Breaking Load in Kgs. 


l Yetober 1 Bamps ot Diameter i Tensile Bea M ee 
rom Octo i Alumiou Where Obtained and Date. in Relative Strength, ms pers letre at 15° C. 
th second ' Wire. cal Inches. Per Cent Per Cent Conductiv- Tons per nS 
0; and the $ d Sp e Oppa era Before After Before After 
osed at Waterlo. neh. Exposure. | Exposure. | Exposure. | Exposure. 
‘ad of tel ——— — — m 
ne riod of J 
j Ge ET British Aluminium Co.,1899. .129 2.00 1.06 51.3 ? ? 157.50 | ? ? 
slong ig probablr < litative tests on] 
olens 18 prover”. Qualitative tests only 54 0 \ 11.98 
| arer PE PEOR itish Aluminium Co.,1899. .130 —Si, Fe, Na, traces of 160.5 | = 155.25 3,870 4,330 
description ; No. 2 British Aluminium a ana. 52 1 | ( 11.86 | 
erably in j TE, ARDEA T. Bolton & Co, 1899.......] 112 f ei 57 56.0 f SP E | 141.0 4,745 4,900 
sing of sre Sun, . a hE Sate (11.72 ‘ 
i. in which the be oe Sa Callipe & Dettmar, 1901.... 126 40 ) 146 57.6 | 1 1147 147.0 147.5 3,700 3,760 
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Notes—1. Owing to the corrosion, no ‘‘ relative conductivity ” tests after exposure were reliable. 


2. Chemical tests of Nos. 1, 3 and 4, by J. B. 


8. Physical tests of Nos. 2, 3 and 4, by National Physical Laboratory officials. 


of aluminum gained in weight during ex- 
posure, and that all were pitted and cor- 
roded, especially on the under side where 
the water drops had collected and dried. 
The rods appeared to have suffered rather 
less than the wires, and it is therefore 
probable that in the course of drawing 
down into wire the aluminum undergoes 
physical changes. 


most striking feature of these results is, 
the high percentage of impurity, and the 
low relative conductivity of the samples 
of aluminum, sold for conducting pur- 
poses in the United Kingdom in the year 
1899, and the slight deterioration both 
in breaking load and conductivity during 
exposure. No. 1 wire was evidently al- 
loyed with iron to increase its tensile 


C. Kershaw ; of No. 2. by the National Physical Laboratory Chemists. 


have yet to prove the metal to be a satis- 
factory and durable substitute for copper 
in bare overhead transmission lines, or for 
electrical work which involves exposure to 
climate near the coast. 

The author’s thanks are due to Dr. 
Glazebrook, of the National Physical Ta- 
boratory, London, for assistance received 
in the course of this investigation. 
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AN EFFICIENT HIGH-PRESSURE WATER 
POWER TRANSMISSION PLANT.' 


BY GEORGE J. HENRY, JR., AND JOSEPH N. 
LE CONTE. 


An interesting hydraulic electric power 
transmission plant has recently been 
started in Southern California by the 
Edison Electric Company of Los Angeles. 
The water pressure or head employed is 
equal to 1.960 fect vertical fall, whieh is 
over 8,000 feet 
effective 
for 


something 
This gives an 


obtained in 
of pipe line. 


making allowances 


pressure-—after 
friction loss—of considerably over 1.900 
feet head, or 825 pounds per square inch, 
equal to fifty-five atmospheres, 


The station is located about ten miles 
from Redlands, in Southern California. 
and is used on an extensive system, in- 
eluding a number of other power stations. 
for transmitting power to Los Angeles 
and largely for irrigation pumping in 
the San Gabriel valley—celebrated for its 
oranges and other tropical fruits. 

The generators are of %50 kilowatts 
normal capacity each, running at 430 
revolutions per minute and the water- 
wheels are of the tangential type and 
mounted on the same shaft as the rotor. 
This shaft is nine inches in diameter 
where the wheels are pressed on, and is 
of forged steel, carried in three generator 
ring-oiling  bearings—the — water-wheel 
being located in what would ordinarily 


1A paper presented at the 170th meeting of the 
American Institute of Electrical Engineers, New York, 
September 25, 1903, 
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he the pulley compartment of the gen- 
erator. The box bed-plate of the gen- 
erator is cnlarged to surround the water- 
wheel pit, and has an opening of three 
feet four inches by ten feet two inches 
and is planed and fitted along water- 
tight joints with the water-wheel hous- 
ings. These are thoroughly stiffened with 
internal ribs and provided with centrifu- 
gal dises and pockets for preventing 
leakage of water from the interior of the 
wheel compartment to the outside, en- 
tirely without friction. 

Mach generator is fitted with a single 
wheel or runner, whieh, on account of 


the enormously high peripheral speed of 


170 feet per second, is made of a special 
rolled-steel plate, thoroughly an- 
nealed and turned to eliminate 
all shrinkage strains. The high 
speed involved is entirely beyond 
the limits of safe practice for cast 
iron, and large cast steel discs 
contam such dangerous shrinkage 
strains, in spite of the ordinary 
annealing process, that it becomes 
dangerous to employ them under 
such high water pressures. In 
addition to the centrifugal strains 
in the rim of a wheel of this 
character, we have the strains due 
to water impact on the buckets. 
This amounts to about 22,000 on 
the front bolt of each of the 
buckets. 

The buckets are of soft open- 
hearth steel castings, thoroughly 
annealed and machine ground, 
and polished on the inside to give 
perfectly smooth and true curved 
surfaces for the water to flow over. œ 
The front edge and centre knife 
of each bucket is dressed to a per- 
fectly true cutting edge and care- 

fully centered on the wheel rim. 

buckets are cast with heavy internal 

Jecting lugs, which are milled out 

driven over the wheel centre rim. 

The wheel hubs consist of heavy semi- 
steel castings, to which the steel dise is 
securely bolted by turned nickel-steel 
bolts driven in reamed holes. This diac 
is turned perfectly true all over, and 
carefully adjusted to a running balance 
at 430 revolutions per minute. In actual 
operation about 200 buckets come under 
the action of the high-pressure water jet 
every second. 

The wheels were built for a maximum 
overload capacity of fifty per cent, and 
for continuous service of twenty-four 
hours a day and 365 days in the year, 
and no trouble is experienced from the 
cutting of the buckets and nozzles by the 
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high-pressure water, as after five montha’ 
operation the wear is almost imperceptible. 
The water is usually clear, except for an 
occasional storm, during which considera- 
ble sand and gravel may be washed down 
into the reservoir at the top of the pipe 
line. The most severe storm known for 
many years washed considerable sand 
down the pipe line just after the wheels 
were installed and started up, but the 
steel buckets show no appreciable wear 
ax the result of such severe treatment. 


The main pipe line consists of 2,485 
inside diameter 
sheet-stcel riveted pipe, varying in thick- 


linear feet of 26-inch 


ness from 14 b. w. g. to 6 b. w. g. 


Below this is 2,990 linear feet of twenty- 
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four-inch inside diameter sheet-steel riv- 
cted pipe, made of gauges running from 
No. 6 b. w. g. to nine-sixteenths of an 
inch. 

Up to this point the design of the pipe 
line is largely in accordance with well- 
known practice, but from this point down 
the pipe consists of: 
ot 24" outside dia. ie". thick. lap-welded steel pipe. 


414 oe 21" se es 54° oy os e: 
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And below this: 
620 ft. 24° outside dia. 34° thick. lap-welded steel pipe. 


The twenty-foot lengths of the last 
620 feet are jointed together with solid 
steel flanges welded on the ends of the 
pipe section, all of the other twenty- 
four-inch lap-welded pipe being put to- 
gether with “bump” joints. 

At the lower end of this flanged pipe 
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the line branches into two forks, each of 
which is eighteen inches outside diameter 
of five-eighths-inch thickness and forty- 
five feet in length. From each of these 
terminals the pipe again branches into 
two lines, each being fourteen inches out- 
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side diameter and one-half inch thick, 
lap-welded—each branch being forty 
feet in length and terminating just out- 
side of the power-house wall in the cast- 
steel taper pipe immediately above the 
gates of the water-wheels. The branch 
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from the twenty-four-inch to the eight- 
een-inch and the two branches from the 
eighteen-inch lines to the fourteen-inch 
are made of heavy annealed-steel castings. 
The main pipe line, just before the cast 
steel Y to the eighteen-inch branches, is 
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supplied with a heavy pressure, outside 
screw and yoke, twenty-four-inch gate 
valve, and each of the eighteen-inch 
branch lines is supplied with similar 
high-pressure cast-steel valves so that 
the water supply to each of the water- 
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wheels, or groups of water-wheels, may be 
entirely shut off without emptying the 
long pipe. 

The main pipe is protected from acci- 
dental water-hammer by several air- 
chambers of large capacity with the 
necessary equip- 
ment of charging 
tubes, to recharge 
the chambers as 
the air is carried 
away in solution. 
The fourteen-inch 
branch pipes sup- 
plying each unit, 
feed through a 
cast-steel taper pipe 
and through a ten- 
inch single disc, 
cast-steel body gate 
valve of outside 
screw and yoke con- 
struction, with To- 
bin bronze valve 
stem and with roll- 
er bearings for taking up the thrust on the 
gate-nut in each direction. All of the 
gate valves are provided with by-passes 
to reduce the strain when the gates are 


opened or closed. 
The nozzle is one of the most interest- 


ii 


ae 
tre 


ing features of the installation. It con- 
sists of a combination needle and de- 
flecting nozzle. The deflecting joint ar- 
ranged for giving the best possible regu- 
lation without water-hammer or shock in 
the pipe line, and water economy secured 
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by the needle nozzle of the Clemmons 
type. The deflecting nozzle is fitted with 
a high-pressure ball joint pivoting on 
nickel steel trunnions, working in oil- 
packed gun-metal bushings and with 
leather-packed ball joint. By the motion 
of the deflecting nozzle the stream may 
be easily thrown on or off of the buckets 
by hand, or automatically by the hydrau- 
lic governor. It will be readily appre- 
ciated that this enables the operator to 
vary the power output from the wheel 
from zero to maximum instantaneouslv 
and with very small effort, without in any 
way varying the velocity of water in the 
main pipe. Absolutely no shock is thus 
occasioned in the pipe line by the action 
of the governor due to fluctuations of 
the load. 

The most accurate regulation is further 
obtainable owing to the very small 
amount of inertia in the moving parts— 
the deflecting nozzle joint weighing but 
a few hundred pounds and being ac- 
curately counterbalanced—whereas in tur- 
bine installations the unbalanced gates 
and the inertia of the moving water col- 
umn seriously interfere with satisfactory 
regulation. The governor is in no way 
connected with the operation of the 
needle, which is for the purpose of regu- 
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lating the flow of water through the 
nozzle at different hours of the day, and 
is accomplished through suitable geared 
connections to a floor stand located above 
the power-house floor. The method of 
operation is as follows: 

From previous records the station at- 
tendant knows very closely the peak load 
that is likely to occur within the hour, 
and once an hour, or thereabouts, read- 
justs the size of the stream so that it will 
safely carry the peak load. The governor 
then takes care of the load fluctuations, 
maintaining a constant speed at all times 
by deflecting more or less of the stream 
from the water-wheel buckets. In this 
way a very great saving in water over the 
old deflecting nozzle when used alone 
is obtained. 

By referring to the accompanying il- 
lustrative diagram (Fig. 6), it will be 
seen that the kilowatt-hours may be rep- 
resented by the heavily shaded area 
within the load curves. The lighter 
shaded space, including the heavy shaded 
area, indicates the relative quantity of 
water used by this method to obtain the 
requiral output—whereas the very light 
shaded rectangular area, between the 
straight line drawn horizontal to the base 
and passing through the extreme peak, 
indicates the quantity of water which 
would be used by a deflecting nozzle only 
for accomplishing the same power output. 


Fic. 8.—TYPE or TANGENTIAL WATER-WHEEL BUCKETS USED 
ONE WITH PAINT PARTIALLY WASHED 
OUT TO INDICATE THE PATH OF THE WATER-JET OVER THE 


IN THE EXPERIMENTS: 


SURFACE DuRING NORMAL OPERATION, 


It is obvious that the best possible 
regulation and water economy could be 


‘opening will not interfere with 
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the needle is moved very slowly and fol- 
lows the action of the governor, closing 
off some of the water whenever the gov- 
ernor has deflected the nozzle, or 
opening quickly if the governor 
calls for more power. The quick 


3335553333333 


HEHEHE: 


our pipe safety, whereas quick 
‘closing by the needle would be 
disastrous to a long pipe line 
under high pressure. With the 
hand-operated needle and auto- 
matic governor-operated deflect- 
ing nozzle, this can only be ac- 
complished to a limited degree, 
as the station attendant can not 
be expected to remain at the hand- 
wheel and adjust the size of the 
stream for frequent governor 
changes. In some of the most re- 
cent plants being constructed we 
are installing an automatic de- 
vice for accomplishing this re- 
sult. This device depends upon 
the action of the governor before 
starting its operation and, in 
combination with the governor, 
secures the best possible regula- 
tion, pipe safety and water econo- 
my. The load curve and 
water quantity curve being al- 
most synchronous, the quantity of water 
used is about proportional to the kilowatt- 
hours’ output, and exactly so if we leave 
out of consideration 
the partial load effi- 
clency of the appa- 
ratus. These partial 
load efficiencies are, 
however, a very small 
item in a station em- 
ploying a number of 
units and the gov- 
ernors should be ad- 
justed so that they 
follow each other in 
action—all but one 
unit being run full 


He 


loaded, and govern- Fic. 
ing being accom- 
plished on the remaining 


unit. A small falling off at 
partial load efficiency on the 
unit doing the governing will 
then represent but an ex- 
tremely small reduction in 
the gross efficiency in the 
whole station. 

Fig. 7 shows the curves of 
the needles used in the fol- 
lowing experiments: 

The needle nozzle is an extremely satis- 
factory device in actual operation when 


effected without shock to the pipe line if well designed and constructed, and the 
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accompanying illustration (Fig. 12) of 
the jet leaving the nozzle under a preas- 
ure of 1,923 feet is interesting as being 
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probably the first instance on record 
where the spouting stream under so high 
a water pressure has been photographed. 


9.— Mars WEIR wita [looK-GAUGE MEASURING 
- APPARATUS. 


Fig. 8 shows the series of buckets on 
one of the wheels, one of which the writer 
painted with a coat of asphaltum varnish. 
After allowing it to dry for two hours, he 
put the wheel in operation. The wheel 
ran at normal load, developing about 750 
kilowatts for about twenty hours before 
being again shut down. The bucket with 
the paint still remaining on it is clearl~ 
shown in the illustration. The location 
of the remaining paint clearly shows that 
the water, being discharged from a prop- 
erly designed and installed wheel with 
this type of bucket, comes from the sides 
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of the bucket and not from the front or 
back. 

For obtaining reliable data for use in 
the future design of water-wheels some 
very careful measurements were made on 
the efficiency and output of these wheels 


Fio. 10.—EXCITER MEASURING WEIR AND HOOK-GAUGE MEASURING AP- 
PARATUs. Taurs PHOTOGRAPH ALSO SHOWS THE STILL WATER BACK OF 


THE MAIN WEIR. 


and the results are appended herewith in 
full. 

Although the plant is being used for 
regular service, it is to some extent in an 
experimental condition; as, in spite of 
the high efficiency obtained, some changes 


Fic. 12.—Uliea-PressuRE WATER-JET ISSUING FROM THE 
NEEDLE-NOZZLE, UNDER A HEAD OF 1,923 FEET. 


are being made with a view, if possible, 
of still further increasing this. It will be 
understood that the efficiencies given and 
exceeding eighty-six per cent are the 
gross efficiencies of the water-wheel equip- 
ment, including the losses in the gate- 
valve and nozzle, the windage of the 
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wheel, and such slight losses as occur in 
the buckets. When we consider that the 
total losses of this type of water-wheel 
apparatus summed together amount to 
but a little more than thirteen per cent 
of the theoretical energy in the water, it 
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The object of the tests was to determine 
the efficiency of the wheel for different 
loads and styles of nozzle tips. 
ARRANGEMENTS FOR TESTS AND OBSERVA- 

TIONS. | 

All the water delivered by the wheel 
under test, as well as that delivered by 
the exciters, was passed over a rectangular 
weir of ample capacity. The discharge 
from the exciter alone was passed over 


Fic. 11 — W ATER-W HEEL Houstncs MotNTED ON GENERATOR 
BED-PLATE, HYDRAULIC GOVERNOR AND CONNECTIONS AND 


FLOOR STAND FOR CONTROLLING NEEDLE-NOZZLE. 


will be readily appreciated that the results 
are extremely high, and can scarcely be 
surpassed by any other prime mover. ‘lhe 
thoroughly satisfactory and continuous 
operation obtainable from such a tangen- 
tial water-wheel plant, makes it by far 
the most satisfactory power 
known for electric transmis- 
sion. The maintenance and 


repair expenses for a plant of this char- 
acter are almost negligible. 

The units are separately excited from 
a generator driven by an independent 
water-wheel and from a separate pipe 
line, supplying only the exciter wheela 
during the test. 


another rectangular weir first, hence the 
water used by the wheel under test was 
deduced from the difference of flow over 
the two weirs. The output of the wheel 
was determined by the electrical output 
of the generator, whose efficiency was 
given by the manufacturer down to half 
load. 


The effective head on the wheel was 


Fic. 18.—CoMBINATION DEFLECTING AND NEEDLE-NOZZLE, AND NE#DLE OPFER- 
ATING CONNECTIONS OF OPEN-H&ARTH CARBON STEEL CASTINGS, ANNEALED. 


determined by the survey of the pipe line 
corrected by the frictional drop as de- 
duced from the dimensions of the pipe 
line. This correction is so small as to 
be almost negligible for the quantitics 
used, in fact a one-thousand-pound gauge 
located forty feet above the nozzle showed 
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no appreciable change between the static 
head and the effective head when one unit 
was running full power. Still the cor- 
rection has been made whenever appreci- 
able. 

The large weir used for measuring the 
combined water of the main water-wheel 
and exciter was well constructed and lo- 
cated, though rather too wide for the 
quantities used. The bay above was so 
large as to make the velocity of approach 
inappreciable. The small weir for meas- 
uring the exciter water was not so well 
located, but, as its flow was absolutely 
constant, it was checked by the large weir 
when the main wheel was shut off. Con- 
siderable difference was observed between 
the measures of this latter quantity as 
given by the two weirs, therefore that 
deduced from the large weir has been 
adopted in the following calculations. 


Fria. 14.—Ten-Incn ROLLER BEARING GATE- 
VALVE AND CoNNECIIONS Put TOGETHER 
WITH FORGED AND TURNED-STEEL BoLts 


IN ReEAMED HOLES FOR THE WORKING 


PRESSURE OF 1,923 FRET, 


The output of the switchboard was 
measured by two wattmeters, each of 
which gave the whole output. One of 
these was an indicating wattmeter, and 
the other an ordinary recording instru- 
ment. The results as given by the two 
did not agree for all loads, being about 
equal at 400 kilowatts, above this the 
latter reading in, excess, and below the 
former. The comparison of the two in- 
struments is shown in sheet 2. In the 
calculations which follow, the results 
given by the recording instrument have 
been taken, that being considered the 
more reliable. 

The efficiency of the generator is taken 
as given by manufacturer as 95.6 per 
cent full load; 95 per cent three-quarter 
load; 92.1 per cent half load. 
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Calling the generator efficiency E, we 
have— 

H.P. wheel input =o — 
(exciter H.P.) 

As the field excitation of the machine 
is ninety-seven amperes, at seventy volts, 
about 6.8 kilowatts are lost in the field, 
and the equation becomes: 

E. H. P. 
w 


Wheel efficiencies depending on switch- 


H. P. wheel input = 9. 


Vol. 43—No. 14 


Static head equals 1,923 feet; width 
of large weir equals eight feet eleven- 
sixty-fourths inch; width of small weir 
equals four feet one-quarter inch. 

The quantity of water has been com- 
puted by Smith’s formula: 

Q=tcbh gh 
= §cb Whe `“ 
¢ being taken from Smith’s tables. - 

The available power back of the nozzle 
is taken from: 

H. P. = 0.1134 Q. H. 


FIRST TEST. 
2” Tip, Bronze Nee.tie. 
Results (Hydraulfc.) 


Se Seay Oe ee en e E 
i i Weir Total N>t | Friction |Effective: 
Time z z | fiction |Efecti mar 
11:35 7.23 | 615 | 5ft. 1918 | 1337 
12-27 6.12 5.04 3.5 ft. 1920 | 1097 
1-00 5.7 4.70 3.5 {t. 1920 | 1024 
1:20 5.285 | 4.205 | 2 ft. 1921 916 
1 30 4.78 | 3.70 1.5 ft 1922 807 
1:45 3.945 | 2.865] 1 ft 1922 | 624 
1:57 3.48 2.40 0 1923 | 524 
2:10 3.205 | 2.125| 0 1923 409 
2:15 2.66 1.58 0 1923 | 345 
2:20 2.23 1.15 0 1923 251 
2 30 1.65 57 0 1923 | 124 
3:00 ` 1.08 0 0 1923 ; 0 
FIRST TEST. 
2° Tip, Bronze Needle. 
Results (Electrical. etc.) _ 
by as Recording Efficient Efficiencies 
Time | Watumetsr |——Wattmeter__| Power) EME eney| Wheel — 
w E.H.P Generator Wheel | Combined 
11:35 780 (826) | (1107) .88 | 95.6 1153 86.2 82.8 
12:27 640 665 891 88 95.3 931 84.9 81.2 
1:00 575 593 795 | 1. 95.1 | 832 81.2 78.0 
1:20 500 510 654 98 94.4 | 720 78.6 75.1 
1:30 425 423 567 .92 93.3 603 77.2 70.7 
145 330 820 429 .83 | 90.5 474 76.0 | 69.4 
167 269 360 | ie a | 69.5 
2:10 eH 
2:15 180 146 196 57.9 
2:20 125 82 110 45.5 
2:30 50 2 | Z uei 
3:00 ao 


FIRST TEST. 
2° Tip, Bronze Needle. 


bodes o> a Recording 
Indi f 
Time | Weir Waite —— Wattmeter | Volts Amperes| Speed 
i Time Rev. a 

11:35 5-1/16 780 an — 108 620 425 
12:27 4~17/32 640 2 min -10 sec 8 108 500 432 
1:00 4-1132 575 Joa a 10 | 108.5 450 434 
31:20 | 4-3/32 500 3“ 32” 10 | 108.5 395 = 
1:30 3-13,16 425. 3% Aa" 8 | 108.5 350 428 
1:45 3-11 32 330 2" 49“ 5 108 295 428 
1:57 3-564 290 3° a 5 108.5 255 — 
2:10 2-29,32 260 = = — | 107.5 240 — 
2:15 2-9/16 180 Le 14% 1 108 205 431 
2:20 2-17/64 125 2° 12” 1 108 200 s- 

2:30 1-27,32 50 á = pu 108 180 228 
3-00. 1-3/8 374 = = = — — — 


SECOND TEST. 
2” Tip. Steel Needle. 


Observations. 
Baa a E a a 
PS. Recording | 
k Ind 
Time Wer Wattnce. Wattineter Volts | Amperes] Speed 
i Time Rev. 
5:10 1-25/64 375 —— — 108 0 =e 
6:16 2-23 /32 215 2 min.-49 sec, 3 108 180 428 
§:22 3-3/8 340 2" 43 * 5 108 255 — 
5:30 3-15/16 450 2* 46 °* 7 108 350 430 
5:40 4-5/16 560 3" 9o“ 10 108 430 432 
5:55 4-916 635 2 £28 10 107.5 500 433 
6:00 4-47/64 700 1“ §8 °* 8 108.5 540 =x 
= 4-7/8 | 750 2“ 2%" 10 | 109 580 —- 
11:35 5-3732 787 3” 15 “ 15 107 615 — 
a a a aa T A ee 


board instruments can not be considered 
as absolute and can only show in a general 
way the relation between efficiencies un- 
der different conditions. 
RESULTS. 
The following constants and formulæ 
have been used in the calculations: 


In the electrical horse-power output on 
the switchboard, correction has been made 
of four horse-power used to drive the 
blower, which was not recorded on the 
meters. 

Three tests were made: First, a run 
on a two-inch tip with bronze needle; 
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second, a run on a 
steel needle, and. th 
vation on a [Wo and 
with a steel needle. 

Since the efficienc! 
not known below hal 
the combined efficien 
generator are given t 
range, 

Sheet 1 shows thi 
efficiency. 


Time | W 
5:10 1-2 
515 2-2 
5-22 3-3 
5:30 3-1 
540 4-5 
535 | 4-9 
6-00 4-4 
- 4-7 
11:35 5-3 
b R 
| Indi 
f ndi 
Time | Wat 
5:10 
5:15 í 
5.22 ‘ 
5:30 4 
5:40 l 
5:35 € 
6.00 | : 
11:35 | 
Time | b 
3:10 5- 
Se ec 
Time ` 
310 | 5 
Bee 
—_——————_ 
sin. ie UE 
Time | W: 
„= 
S e 
naaa S 


Sheet 9 shows tl 
readings of the ty 

Sheet 3 shows th 
to half loag for t 
bronze needle, 

Sheet 4 shows th 
tu half load for 
‘teel needle, 

Sheet 5 shows 
of the Whee] and 
the whole Tange y 

The difference | 
"onze and steel p 
slight difference į 
any Way to the 
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id equals 1,993 feet; rj 
ir equals eight feet alr, 
inch > width of smal z 
leet one-quarter inh 
ity of water has been ira, 
ith’s formula: i 
= Febh 2g) 

= 4cb W} i 
from Smith's tables 
ble power back of the px: 


P. = 0,1134 Q. H. 


EREE, 
ction |Efective 
ead | Heid HHP, 


mme y 


1 — 
i 


ft. t918 1337 
Sft. | 1920 ' 1097 
Sit. | 1920 10% 
t 1921 | 916 
Sit | 1922 | gor 
t 1922 ` 624 
1923 | 524 
1923 | 409 
1923 345 
1923 ; 251 
1923 | 124 
1923 


I= G0 
Sl SS 
Semwwor 


PTEN 


7. 


October 3, 1903 


second, a run on a two-inch tip with a 
steel needle, and, third, a single obser- 
vation on a two and one-eighth inch tip, 
with a steel needle. 

Since the efficiency of the generator is 
not known below half load the results of 
the combined efficiency of the wheel and 
generator are given throughout the whole 
range. 

Sheet 1 shows the curve of generator 
efficiency. 
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The results show the necessity for very 
careful calculation to establish the most 
cicient shapes of needle and tip. When 
once obtained the efficiency is not only 
higher when the parts are new but is re- 
tained, also, for a much longer time, just 
as would be expected; less energy being 
expended in eddy currents that are an in- 
variable cause of wear. 

A diagram of the relative needle shapes 
is given in Fig. 7. 


SECOND TEST. 
2” Tip. Steel Needle 
Resu'ts. (Hydraulic.) 
LL aa a aaa E 


Tota) Net 
Q. Q. 


Friction | Effective] yx H p 


a a aa aaa | es | eee | ees | wen | ene 


| s 
: ; Weir ~ 
Time Weir | Feet Cc 
5:10 1-25 /64 1158 649 
§:15 2-23 ‘32 226 633 
5-22 3-3/8 281 624 
5:30 3-15/16 .328 621 
5:40 4-5/16 359 619 
5.55 4-9-16 380 618 
6:00° 4-47 64 394 617 
=: 4-7/8 400 617 
11:35 §-3,/32 424 616 


Head Head 
1.096 0 0 1923 0 
2.91 1.814 0 1923 395 
3.98 2.889 1 1922 330 
5.00 3.904 2 1921 851 
5.705 4.609 3.5 1920 1005 
6.20 5.104 3.5 1920 1112 
6.54 5.444 4.5 1919 1186 
6.84 5.744 5 1918 1252 
7.28 6.189 5 1918 1347 


SECOND TEST. 
2” Tip, Steel Needle. 
Results (Electrical, etc.) 


Recording 


| | we St 
Indicating . Woattmeter Power | Generator! Wheel Efficiencies 
Time d mE. 
EER | Sy ca Factor ee Input Wheel | Combined 
5:10 37.5 | 0 0 — cage ieee ee bees 
5:15 215 192 257 .81 —— — —— 66.0 
5:22 340 331 443 .99 91.0 482 76.5 71.0 
5:30 450 455 610 .99 93.8 646 ey 72.1 
5:40 560 572 767 .99 95.0 799 79. 76.7 
5:55 635 666 892 | 97 95.5 | 940 84.5 80.6 
6:00 7 732 982 | .98 95.6 | 1022 86.1 83.1 
— 759 772 1035 .98 95.6 1074 85.8 83.0 
11:35 787 831 1114 .98 35.6 1156 85.8 2.6 
THIRD RUN. 
2%” Tip, Steel Needle 
Observations. 
l Indicating Recording Wattmeter 
Time Weir Wattmeter rae R. Volts | Amperes | Speed 
3:10 5-7/16 680 | 130 


870 | 2 min.-2.5 sec. 10 108 


RESULTS—(HYDRAULIC) 


. : Weir Total Net Friction | Effective 
Time Veir (feet) C | o. Loss Head E.H.P. 
3:10 5-7/16 453 | .615 | 8.04 6.89 7.5 1916 | 1511 
i 
RESULTS—(ELECTRICAL, Erc ). 
inat; Recording i Efficiencies 
: Indicating Wattmeter Power; Generator! Wheel 
Time | Wattmeter iw ap Factor) Efficiency| Input Wheel (Combined 
k l] SE ESEE S E AE simatic uscontact eS 
H t 
3:10 1181 | .98 95.6 | 1230 81.4 78.2 


| e 870 882 


Sheet 2 shows the relation between the 
readings of the two wattmeters. 

Sheet 3 shows the efficiency of the wheel 
to half load for the first run, using the 
bronze needle. 

Sheet 4 shows the efliciency of the wheel 
to half load for the second run, with 
steel needle. 

Sheet 5 shows the combined efficiency 
of the wheel and generator throughout 
the whole range, with both needles. 

The difference between the results with 
bronze and steel needles is due to the very 
slight difference in curvature and not in 
any way to the difference in material. 


It is to be regretted that, in taking 
these measurements, only commercial in- 
struments were available. These, how- 
ever, were new and in the best possible 
condition, and there is no reason to be- 
lieve that the readings are not absolutely 
correct. It is unfortunate, however, that 
they could not have been specially cali- 
brated for the work. 

In using the recording wattmeter as a 
basis for efficiency determinations, 1. 
should be borne in mind that this is an 
instrument that has been specially manu- 
factured for recording the kilowatt-hours 
sold, and is therefore carefully calibrated 


dir 


in the factory, and probably more reliable 
than an instrument used for indicating 
the load on the machines only. 

In the accompanying tables the am- 
peres recorded are taken from one leg 
only of the three-phase circuit on which 
the load was well balanced. Any slight 
out of balance condition would, however, 
not materially affect the result as the 
ampere readings are used only to deter- 
mine the power-factor. 

The voltmeter readings should be 
multiplied by seven, as that was the ratio 
of its switchboard transformer. 
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Train Lighting by Oil Engine Units. 
To THE EDITOR or THE ELECTRICAL REVIEW : 

The description of an oil engine in the 
ELECTRICAL Review of September 12 
reminds me of an arrangement I described 
to a company a few months ago. 

I have had considerable practical ex- 
perience with electricity and for the last 
year have had charge of the electrically 
lighted cars on one of our large railroads. 

You are familiar with the different 
car-lighting systems in use and while 
they are “just the thing” for private cars 
they are not up to the standard for train 
lighting. 

I propose using a first class oil engine, 
direct-connected to a twenty-five-light 
generator, and put one of these sets in 
each car; they would cost no more than 
the Pintsch gas equipment and would 
take up no more room than the Baker 
heater or stove which is being replaced 
by straight steam. I would then run 
three wires or bus-bars the length of each 
car with suitable couplings at each end 
to connect + to +, — to — and E to E, 
then when the train is made up the ma- 
chines would all be running im multiple, 
In this way each car would furnish its 
own light with the train broken, but with 
the train made up the combined output 
of the machines would be more than 
enough to supply the train, and one or 
more sets could be cut out and held for 
emergency. 

This company said the plan was both 
practical and feasible, but when I sub- 
mitted the plans to the railroad they 
never got farther than the master 
mechanic’s office. 

I realize what a step this is in train 
lighting and how different from any 
other system, but I think with proper 
attention it would work successfully. 

LESLIE T. Brown. 

Newport, Ky., September 19. 
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The 179th Meeting of the American 
Institute of Electrical Engineers. 


The first mecting of the American In- 
stitute of Electrical Engineers after the 
summer vacation was held at the New 
York Academy of Medicine, 17 West 
Forty-third street, on Friday, September 
25. The meeting was called to order 
by past-President Scott, who spoke of 
the spread of interest in the Institute 
throughout the country during the past 
year. It has never been so great, and 
credit for this must be given largely to 
the establishment of local branches, al- 
though those established already form 
but the beginning of a broad foundation 
for a magnificent structure in the future. 
Under these conditions it is very appro- 
priate that the Institute should have 
elected as its president for the coming 
year a prominent engineer of the largest 
city near the centre of the country. It 
is with great pleasure that he introduced 
to the Institute its new president, Mr. 
Bion J. Arnold, of Chicago. 

Secretary Ralph W. Pope announced 
to the board of directors of the Institute 
that 108 
elected. 

Mr. Arnold then gave briefly his ideas 
of the lines along which the Institute 
should work during the coming year. He 
spoke as follows: 

“Our new constitution does not call for 
a formal address from the incoming presi- 
dent at the time of his inauguration, as 
this duty is required of him at the annual 
convention. 

“My worthy predecessor, however, out- 
lined his course on taking office and fol- 
lowed it so well and with such signal 
benefits to the Institute, that his action 
prompts me to point out briefly the lines 
which, I believe, we should follow during 
the coming year. 

“The remarkable development and 
growth of our body during the past two 
years has introduced many new elements 
which must stand the test of time and 
possibly be tried in a period of financial 
depression. Our energies, therefore, 
should be directed toward carrying for- 
ward the work so well started by my 
predecessor upon conservative lines which 
will ensure its permanency and the great- 
est good to the Institute. 

“1. For obvious reasons our recent 
great rate of increase of membership can 
not continue indefinitely, and our ex- 
penditures should therefore be gauged to 
meet this condition. 

“2. Our local chapters should, if pos- 
sible, be made to last after the enthusiasm, 
born of novelty, has worn off, which im- 


associate members had been 
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plies encouragement from headquarters 
and sustained effort on the part of the 
local members. 

“3. The work of our special commit- 
tees, in connection with electrical engi- 
neering standardization and the collec- 
tion of technical data, should be encour- 
aged and additional committees appointed 
to extend the work in other promising 
directions. 

“4. We should allow the authors of our 
papers more time for presenting them, 
and our members more time for their dis- 
cussion, even, if to accomplish this, we 
are compelled to have fewer papers. 

“5. Contributions making provisions 
for our interest in the land for the engi- 
neering building should be placed in a 
separate fund, which should be set apart 
from all other funds and to which should 
be credited all funds now on hand and 
subsequently received from donations or 
from the sale of bonds or other seeurities, 
especially ereated for building purposes, 

“6. Our library fund should also be 
carried as a distinet fund, and all dona- 
tions and appropriations for library pur- 
poses credited to it; all expenditures for 
library purposes to be debited to this 
fund. 

“7. On account of the international 
electrical congress to be held at St. Louis 
in 1904, we shall be called upon not only 
to contribute to the scientific value of this 
congress, but to receive and entertain dis- 
tinguished guests and members from for- 
cign countries. 

“Qur plans should therefore be so well 
and broadly laid and executed that our 
guests shall return home not only fully 
repaid for their visit among us, but shall 
feel also that the splendid hospitality 
which was shown us as a body on our trip 
abroad in 1900, and to our individual 
members before and since has been fully 
appreciated. 

“8. Our relationship with the other 
large engineering societies of this country 
have, during the past year, become more 
intimate and we are now about to join 
with them in the ownership and manage- 
ment of a union engineering building 
which shall meet the needs of all. 

“The general preliminaries have been 
perfected and the work of the coming 
year will be the crystallization of the 
plans and the originating of definite 
means and methods for raising funds and 
for the material progress of the work. 

“I trust we may be able to carry to a 
successful conclusion the work so splen- 
didly initiated by my predecessor, Mr. 
Scott, and his able lieutenants, and in 
such a manner as not only to retain but 
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to heighten the respect and good will of 
those who may co-operate with us, by the 
adoption of rational methods and the ex- 
ercising of good business judgment in 
carrying on the work ensure that the 
generous gift of Mr. Carnegie to the en- 
gineering profession shall be ideally, and 
in its material culmination all that he 
hoped it would be. 

“I wish to express my appreciation of 
the confidence you have shown in me by 
placing me at the head of this Institute, 
the youngest, yet one of the most pro- 
gressive of the several great engineering 
bolies of the country. 

“I sincerely thank you and I feel that 
you will accord to me such harmony of 
action and support that the coming year 
may be one of great benefit to our mem- 
bership and add in some slight degree 
to the prestige of the engineering pro- 
fession at large.” 

The first paper for the evening entitled 
“An Efficient High-Pressure Water-Power 
Transmission Plant,” by Messrs. George 
J. Henry, Jr., and Joseph N. Le Conte. 
was read by Mr. F. O. Blackwell. This 
paper will be found on another page of 
this issue. It describes an hydraulic 
plant of the Edison Electrie Light Com- 
pany at Los Angeles, Cal., which is utiliz- 
ing water power having 1,960 feet head. 

After reading the paper, Mr. Blackwell 
sketched briefly the history of the develop- 
ment of the hydraulic plant in Southern 
California. He called attention to the 
fact that the diameter of the Pelton wheel 
in the plant described by Messrs. Henry 
and Le Conte was seven feet, while the 
diameter of the nozzle is only two inches, 
a ratio of forty to one. This ratio is very 
high and possibly accounts for the high 
eflicieney of the plant. The use of needle 
valves, as they are described, is good, as 
this device not only saves water but gives 
a higher efliciency to the wheel, since it 
maintains the stream of water in the 
centre of the bucket. The efficiency of 
these wheels is considerably better than 
that of the early Pelton wheels. In reply 
to a question of the construction used in 
the pipe line, he said that line was con- 
structed without flangers and without any 
slip joints. It takes up its own expansion 
caused by changes in temperature. 

Mr. H. A. Lardner, of New York, gave 
further details of pipe line construction. 
The pipe line in the Santa Ana plant is 
of steel with flange joints. It is buried 
and gives no trouble from expansion 
Certain curves along the line are sup- 
posed to assist in taking care of expan- 
sion. The Standard Electric Company, 
of Electra, Cal., has a pipe-line of 1,600 
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feet, the first one-third of this is of cast 
iron, the rest of steel. Part of each sec- 
tion of the pipe is set in concrete, thor- 
oughly grouted to the rock. He called 
attention to the fact that in the plant 
deseribed in the paper but one water- 
wheel or runner is mounted on a shaft. 
In some instances two or more runners, 
each having its own set of nozzles, are 
mounted on the same shaft in the same 
easing, This effects a saving of water 
at periods of light load, as one of the run- 
ners can be shut down. In such plants 
it is usual to operate a number of units 
at constant load, one unit taking up all 
Huctuations. 

President Arnold spoke briefly of the 
difference in water power installations in 
the East and West. In the šast, where 
the head available is relatively small to 
develop considerable power, large quanti- 
ties of water must be handled. Then 
construction becomes very expensive and 
in a great many cases it is found that a 
water power plant would be more expen- 
sive than a steam plant. On the other 
hand, in the West where much larger 
heads of water are available, and where 
coal is expensive, the conditions are re- 
versed. 

A paper by Mr. Aug. J. Bowie, Jr., of 
San Francisco, Cal., entitled “Electric 
Motors for Centrifugal Pumps and Fans,” 
was read by Mr. Lardner. This paper 
will be published in the ELectricaL Re- 
view. It gives a theoretical dis- 
cussion of the conditions under which 
centrifugal pumps and fans operate 
and the effect of varying conditions of 
operation on the performance of the 
pump. Discussion of this paper was 
opened by Mr. H. G. Stott, of New York. 
He said his solution of the problem of 
determining the power consumed by a 
centrifugal pump would be to place a 
wattmeter in the motor circuit. This is 
the only way in which an accurate deter- 
mination can be made, because a slight 
variation in operating conditions will 
vary the performance of the pump very 
greatly. He then said that the motor 
drive for condenser pumps is not satis- 
factory, since a slight loss of vacuum 
would lower the voltage at the station, this 
would decrease somewhat the speed of the 
motor, and cut down materially the flow 
of condensing water. The result would 
be that the vacuum would fall lower still 
and probably be lost altogether. He ad- 
vised a steam drive for this work. 

Mr. J. J. Brown, of New York, did not 
agree with Mr. Stott. Although the old 
type of centrifugal pump, having flat veins, 
would behave in the way described, with 
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the new type the head may vary greatly, 
say from zero to sixty-five feet without 
throwing the motor out of operation. 
These pumps are run at high speeds, and 
at these high speeds a high efficiency is 
obtained. 

Mr. Blackwell took the same stand, 
holding that centrifugal pumps are suita- 
ble for motor drive. A slight variation 
m the head may vary the output from no 
water to full output. He thought this 
was the class of work which was suitable 
for motors, Where high heads are to be 
overcome, several pumps or runners are 
connected in series, each delivering water 
to the one beyond, and each giving a 
head of about 100 feet. Pumps of this 
type are now in use overcoming froin 700 
to 800 fect head. The efliciency is good 
and is equal to that of the reciprocating 
punip. 

A paper by Mr. Ralph L. Montagu, 
of Oroville, Cal., entitled “A Suggested 
Hydraulic Unit,” was read by Mr. Black- 
well. This paper will be found on another 
page of this issue. It suggests that a 
hydraulic unit be recognized and named, 
which is equal to the power developed by 
the fall of one cubic foot of water per 
minute under a head of one foot. This 
is equivalent to 1.4099 watts. In the dis- 
cussion of this paper, Mr. C. O. Mailloux, 
of New York, took occasion to point out 
the desirability of the metric system 
which avoids the necessity for adopting 
many arbitrary units. In his opinion 
the metric system is ideal for water power 
engineering calculations. 

Secretary Pope stated that a regular 
place for holding the meetings had not 
yet been decided upon. The arrangement 
with the New York Academy of Medicine 
for the hall they were then using had been 
for that night only. The meeting was 
then adjourned. 
< 

Electrical Progress in Russia. 

It is only within the last few years that 
Russia has shown any desire to advance 
in matters electrical, but one notable fea- 
ture in the progress which has been made 
is the extensive use of electricity for 
motive power in factories and works. It 
is stated that practically all machine 
shops in Russia have adopted the elec- 
trical drive, and enormous central sta- 
tions have been erected at places where 
such factories exist. However, up to the 
present, electricity has scarcely been used 
at all for the transmission of energy over 
great distances. The government has re- 
cently granted a concession to a com- 
pany to furnish power to St. Petersburg 
from the Volhoy rapids. The scheme is 
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estimated to involve a cost of nearly 
$15,000,000. Power will be transmitted 
188 miles. There is another scheme to 
use the colossal force of the Dnieper river 
for the generation and transmission of 
electrical energy. There are many Rus- 
sian factories which produce cables and 
insulated conductors. Accumulators are 
also manufactured in various towns, and 
such appliances as circuit-breakers, com- 
mutators, rheostats, ete., are also made 
there, but not nearly enough to supply 
the demand. Measuring instruments are 
scarcely manufactured at all, these being 
imported from France and Germany. The 
manufacture of porcelain insulators has 
heen so well developed as to supply com- 
pletely the home demand. Incandescent 
lamps are not manufactured in Russia, 
and most of the are lamps are imported 
from Germany. Signaling and tele- 
graphic apparatus is supplied by the home 
factories, but the demand for apparatus 
and machines is little satisfied by them. 


Elimination of Platinum in Incan- 
descent Lamps. 

The high price of platinum has 
brought abont many attempts to manu- 
facture incandescent lamps without the 
use of this material, but as yet no other 
metal has been found which will fully 
replace it. The reasons for the use of 
platinum are that its coefficient of ex- 
pansion is the same as that of glass, and 
therefore changes of temperature do not 
cause cracking. A further reason is that 
when platinum is fused into the glass 
the latter adheres to the platinum as 
though cemented. While other metals, 
particularly some alloys such as nickel 
steel, have been found, which have a co- 
efficient of expansion equal to that of 
glass, none of them has the property of 
forming a tight joint when fused in. To 
get over this difficulty a French company 
which manufactures incandescent lamps 
has discovered a cement which enables it 
to secure a tight joint around the lead- 
ing-in wires, without it being necessary 
to use platinum. This cement is said 
to be unaffected by air or ordinary tem- 
peratures. 
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Mr. John Clarke Hawkshaw, president 
of the British Institution of Civil Engi- 
neers, thus estimates the world’s water 
power: Assume a depth of ten inches of 
rainfall to flow off each square inch of 
land surface, the mean height of which 
may be taken as 2,250 feet above sea level. 
Then the water from the whole surface 
falling through the mean height would 
give 10,340,000,000 horse-power in per- 
petuity. Our present yearly output of 
225,000,000 tons of coal would give that 
horse-power for only a little over half a 


day. i 
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TWO WESTERN POWER AND LIGHTING 
PLANTS. | 


THE COLORADO ELECTRIC POWER COM- 
PANY, CANON CITY, COL., AND THE 
TRINIDAD PLANT OF THE LAS ANI- 
MAS LIGHT, POWER AND MANUFAC- 
TURING COMPANY, TRINIDAD, COL. 


BY J. H. RUSBY. 


The generating station of the Colorado 
Electric Power Company, of Cañon City, 
Col., is situated on West Main street. The 
building is constructed of red brick, with 
an iron roof, and is of fireproof material 
throughout. The dimensions are 50 by 
150 feet. A steel stack twelve feet in 
diameter and 150 feet high is set on a 
brick base sixteen by sixteen feet and 
thirty feet high, giving a total height 
of 180 feet from the floor to the top of 
the stack. 


ELECTRICAL REVIEW 


or primary section, and five two-inch gray 
marble panels on the upper section. These 
boards are equipped with a complete out- 
fit of up-to-date apparatus for measuring 
and controlling the output of energy, in- 
cluding oil break switches for the high- 
voltage circuits and quick break knife 
switches for the low-voltage circuits. 

Westinghouse oil transformers step up 
the current as follows: For local light- 
ing it is stepped up to 2,500 volts and 
the various circuits are then fitted with 
pole transformers which step down the 
current for local consumption. In addi- 
tion there is a 500-volt circuit through 
the town for supplying power to various 
consumers, which include an ice manufac- 
turing plant, several printing offices, a 
stone sawing yard, two planing mills and 
various other industries, including an ore 
smelter out of town which is served by 
the 2,500-volt street circuit. 
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and from ten to fifteen cents per kilo- 
watt-hour for lighting. 

This plant claims the record for con- 
tinuous running, having had no stop since 
some eighteen months ago, when a cloud- 
burst and flood which destroyed much 
property forced it to shut down for a few 
hours. 

THE TRINIDAD PLANT OF THE LAS ANI- 
MAS LIGHT, POWER AND MANUFAC- 
TURING COMPANY. 

The generating station of the Trinidad 
plant of the Las Animas Light, Power 
and Manufacturing Company is situated 
near the centre of the city of Trinidad, 
Col., alongside the tracks of the Santa 
Fe Railroad and opposite the railroad sta- 
tion. 

The boiler equipment consists of one 
200-horse-power Stirling water-tube boiler 
and three eighty-horse-power Sterns hori- 
zontal boilers, all heated by slack coal 
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The boiler equipment consists of four 
Heine water-tube boilers of 400-horse- 
power capacity each, heated by slack coal 
fuel. There are two Snow condensers, 
two boiler feed pumps, and a complete 
outfit of auxiliary apparatus. 

The engine equipment consists of three 
600-horse-power, Hamilton, cross-com- 
pound, Corliss engines, direct-connected 
to three 500-kilowatt alternating-current 
generators giving thirty-cycle three-phase 
current at 500 volts. ‘These generators 
are separately excited by two Westing- 
house sets, consisting of Westinghouse up- 
right engines and thirty-seven-kilowatt 
direct-current dynamos. 

The current is taken to a double-deck 
switchboard, consisting of eight panels 
of two-inch gray marble on the lower 


The Colorado Electric Power Company 
supplies a great part of the Cripple Creek 
district, and for this load the current is 
stepped up by a set of Westinghouse oil 
transformers to 22,000 volts and is then 
transmitted over a pole line carrying three 
No. 3 bare soft-drawn copper wires for a 
distance of twenty-seven miles to the 
Cripple Creek district. Here it is stepped 
down to suitable voltages for supplying 
street and house lighting circuits, mining 
hoists and other mining machinery, be- 
sides supplying most of the power for the 
Cripple Creek electric street cars. 

Edison base sockets and lamps are used 
throughout the installation. 

Prices for current range from three 
to six centa per kilowatt-hour for power, 


fuel. There are four feed-water heaters, 
the water circulating about the outer por- 
tion, while the hot gases from the fur- 
nace are exhausted through the centre. 

The engine equipment consists of one 
150-horse-power Ball engine and two 
eighty-horse-power Ball engines with Ball 
valve gear, together with one forty-horse- 
power and two eighty-horse-power Arm- 
ington & Sims horizontal automatic 
spring-governed engines. 

The generator equipment consists of 
one alternating-current, fifteen-kilowatt, 
separately excited Thomson-Houston gen- 
erator, supplying two-phase current at 
1,000 volts; two twenty-five-kilowatt, Edi- 
son direct-current 125-volt generators; 
two fifty-kilowatt, Westinghouse direct- 
current 125-volt generators ;two Thomson- 
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Houston thirty-light constant-current and 
two Western Electric forty-light constant- 
current series open-arc machines, all of 
which are belt-driven. 

Current is distributed to street circuits 
through a wooden switchboard fitted with 
plain knife switches. Edison and Weston 
instruments are installed. All low-volt- 
age connections are made with bare cop- 
per. The high-voltage arc and incandes- 
cent system has enclosed fittings. 

Westinghouse pole transformers are 
used for alternating-current incandescent 
lighting, stepping the current down to 
110 volts for inside use. 

The present load is about eighty arc 
lamps and 2,800 incandescent lamps, with 
about 4,000 incandescent lamps wired in. 

The rates are $5.40 per arc lamp per 
month on a moonlight, twelve o’clock serv- 
ice; all-night service, $8; residence 
lighting, incandescent, fifteen cents 
per kilowatt-hour; store and office 
incandescent lighting, twelve and one- 
half cents per kilowatt-hour. The 
plant capacity is to be extended by the 
addition of an eighty-horse-power tubu- 
lar boiler and a fifty-kilowatt generator, 
to supply the increased demand for light. 
This company also operates the gas sys- 
tem for the city. | 

| Fee eyes, a 
New South Wales Railway and 
Tramway Ambulance Corps. 


The New South Wales (Australia) 


Railway and Tramway Ambulance Corps 


is perhaps the best organized and most 
efficiently drilled of any similar organiza- 
tion known. I have personally, as a 
physician, thoroughly investigated it, 
through the courtesy of the chief medica] 
director and of the commissioners and 
secretary of the New South Wales Rail- 
ways, and find that it is well worthy of 
the first place on the list. 

The corps was commenced before the 
present commissioners took office, but at 
the time of their doing so (in October, 
1888) it had a membership of only 191. 
At the present time the membership num- 
bers about 1,800 certified by examination 
as capable of rendering first aid; but 
more than double that number of the em- 
ployés have received instructions, al- 
though, owing to the nature of their 
duties, many are unable to attend a com- 
plete course and therefore have not pre- 
sented themselves for examination, though 
in many cases possessing a very good 
knowledge of ambulance work. The mem- 
bership is widely distributed, members 
being found in every branch of the serv- 
ice, in the workshops, and at every sta- 
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tion of importance throughout the sys- 
tem. 2 

The desirability of having such a 
trained body of men connected with the 
railways of this state is very great, the 
circumstances of the New South Wales 
lines differing materially from those in 
older and more thickly settled countries, 
where towns are close together and medi- 
cal aid is readily procurable. Here, how- 
ever, the lines run at times for 100 miles 
without passing a settlement of note, and 
should an accident occur on such a stretch 
of line it is of great importance that 
those on the spot should be able to ren- 
der “first aid” to the injured and be 
equipped with the appliances essential in 
treating injured persons. 

In regard to appliances, it may be men- 
tioned that every passenger train run- 
ning outside the suburban section, and 
mixed trains on branch lines, are fitted 
With a medical chest and all ambulance 
requirements in case of an accident. Am- 
bulance equipment is also kept in re- 
serve at a large number of railway sta- 
tions, and each wrecking car is fitted with 
a medical chest and full equipment. The 
ambulance equipment in August of last 
year, the date of the last annual report 
of the corps, comprised 126 chests, 254 
stretchers, forty hampers or small boxes, 
seven wheel litters at large centres, and 
one ambulance wagon (horse) at Sydney, 
the terminal station. 

The work of instruction is conducted 
by the railway medical] officer, who regu- 
larly visits the various centres through- 
out the state. He is assisted by some of 
the older members of the corps, who, as 
branch secretaries, advance the interests 
of the corps by keeping members in touch 
and proficient by periodical drills and by 
the formation and carrying on of addi- 
tional classes. Much assistance is also 
rendered by medical men in some of the 
larger centres in the country. To deal 
with the detail work in connection with 
the working of the corps and to promote 
its interests generally, a competent officer 
has been appointed as general secretary, 
the whole of whose time is devoted to the 
work, his salary being paid by the com- 
missioners. 

With the view to encouraging the staff 
to take a course of ambulance training, 
examinations are held annually of the 
various classes and each member passing 
the primary examination, which includes 
the practical treatment required in ren- 
dering “first aid,” is presented with a 
framed ambulance certificate. A second 
course of a more advanced character is 
provided for, and successful candidates 
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at this examination are presented with a 
silver medal suitable for wearing as watch 
guard. As a special acknowledgment of 
the exceptional services rendered by some 
members, gold medals have been pre- 
sented in a few cases. 

For the purpose of increasing the in- 
terest in the movement the commissioners 
some years ago instituted a challenge 
shield for annual competition among the 
different branches of the corps. This is a 
handsome trophy, and each year the 
names of the winning squad of four men 
are inscribed on a space provided for the 
purpose, space being allowed for ten 
years. It should be added that small 
gold replicas of the shield are given to 
the winning team each year, the second 
team having similar replicas in silver and 
the third in bronze. 

As a further encouragement the com- 
missioners have annually given monetary 
grants, amounting last year to $1,250, 
Which is distributed among branch secre- 
taries, who maintain a certain number 
of drills to keep up efficiency. It should 
be mentioned that the commissioners 
grant free passes to employés to enable 
them to attend classes. 

The practical value of the knowledge 
gained by the members of the corps has 
been manifested on a number of occasions, 
and the efficiency and skill of the treat. 
ment rendered has often been warmly 
recognized by the medical men who have 
subsequently treated the cases. The aid 
of qualified members is often called into 
requisition, and annually several hun- 
dreds of occasions are reported to the 
corps secretary of such service having been 
rendered, many cases of accident to mem- 
bers of the general public and unconnect- 
ed with the railwavs.—F, W. Goding, Con- 
sul, Newcastle, New South Wales, July 


—— od 
In a recent communication to the 
British Royal Society, Sir William Ram- 
sav and Mr. F. Soddy tendered some evi- 
dence bearing upon the suspected grad- 
ual conversion of radium or radium 
emanation to helium. Twenty milli- 
grammes of pure radium bromide were 
dissolved in water and gas was given off 
which consisted of hydrogen and oxygen. 
These two gases were removed and the 
residue examined for helium, and one 
of the helium lines was found in the 
spark spectrum. In another experiment 
practically all the helium lines were ob- 
tained. In still another series of experi- 
ments radium emanation was condensed 
in a liquid-air tube and the liquid air 
was then removed by a pump. The tube 
showed no trace of helium, but showed 
a new spectrum, probablv that of the 
emanation itself. After standing for four 
days the helium spectrum appeared and 
the characteristic lines were observed, 
identical in position with those of the 
helium tube thrown into the field divi- 
sion at the same time. 
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Electrical Patents. 

Mr. Oliver P. Fritchle, of Denver, Col., 
has patented a process of producing active 
material and electrodes for storage bat- 
teries and products thereof. This inven- 
tion relates to the production of a crys- 
talline non-disintegrating active material 
of the utmost electrical conductivity and 
molecular porosity which will allow the 
freest possible diffusion of the electrolyte 
on charge and discharge. The new active 
material may either be compressed into a 
self-supporting electrode or may be car- 
ried by a suitable support or grid. The 
invention is based on the discovery that 
finely divided lead, especially when pro- 
duced by spraying molten lead by means 
of a blast, obtains a peculiar cohesive 


property as if in a molten state when- 


subjected to a hot dilute solution of hy- 
drochloric acid and may be welded to- 
gether into a rigid but highly porous 
mass by subjecting it to light pressure. 
The treatment with acid causes a slight 
evolution of gas, which prevents the par- 


Process OF PRODUCING ACTIVE MATERIAL AND 
ELECTRODES FOR STORAGE BATTERIES. 
ticles of lead from settling into a dense, 
compact mass, The apparatus comprises 
a device 1 for holding and showering the 
finely divided lead. his device is a 
rectangular plate, which may be of wood 
having a large number of perforations or 
slots 2 extending entirely through it. A 
slide 3 is arranged to move in contact with 
the lower surface of the plate and is sup- 
ported by rabbeted parallel guide-strips 4, 
secured beneath the edges of the plate. 
A vessel 5, which may be a shallow porce- 
lain-lined pan, contains a body of dilute 
hvdrochlorie acid 6, preferably a five per 
cent aqueous solution. Beneath the pan 
is a gas heater 7, by which the acid solu- 
tion is brought to a high temperature. 
A receiver 8 is supported within the pan 
at some distance above its bottom and 
directly beneath the showering device 1. 
This receiver is a shallow rectangular 
tray of material which is inert toward the 
acid solution, such as copper. The bot- 
tom of this receiver is detachable and has 
a large number of perforations 9, adapted 
to receive projections on a grid, allowing 
the body of the grid to lie flat on the bot- 
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tom of the receiver. A horizontal slot 
10 is cut through one wall of the receiver 
at or slightly above the inner surface of 
its bottom, through which may be inserted 
a grid or plate 11 to receive the treated 
lead. A strip 12 closes the slot. In em- 
ploying this annaratus to carry out the 
process the receiver 8, containing the grid 
11, is placed in the pan 5, and the acid 


solution is heated to a high temperature, - 


preferably to its boiling-point. The aper- 
tures in plate 1 are filled with granulated 
lead previously sieved to a size between 
sixty and one-hundred mesh, the slide 
being closed, and the device is placed 
directly above the receiver 8. The slide 
is now slowly withdrawn, and the lead 
falls through the hot acid solution into 
the receiver and on to the grid 11. The 
action of the acid solution on the granu- 
lated lead quickly causes it to become 
coherent, as if in a molten state, and the 
treated mass will occupy about four times 
the original volume of the lead. The lead 
is now compressed to about twice its 
original volume, preferably while it is 
still within the hot solution. It is im- 
portant that the treated lead should be 
compressed without delay, as its property 
of welding is soon destroyed by the con- 
tinued action of the acid. The pressure 
required is comparatively slight, depend- 
ing upon the required porositv of the 
mass, and may be effected by a hand- 
press with screw-and-toggle mechanism. 
The bottom of the receiver is now de- 
tached, and the grid, with the compressed 
active material on one of its faces, is 
pushed out andagain inserted with the coat- 
ing of active material below. The bot- 
tom is replaced, and the other face of the 
grid is provided with a coating of active 
material by repeating the described opera- 
tion. While the use of a conducting or 
non-conducting grid or support is often 
desirable, this element is not essential. 
The granulated lead after passing through 
the acid may be received directly on the 
bottom of any suitable vessel and com- 
pressed into a highly porous and self- 
supporting electrode of sufficient rigidity 
for practical use. While the process is 
preferably carried out by the use of the 
described acid solution, a solution of any 
other acid, salt, or compound which will 
yield chlorine to the lead may be sub- 
stituted, or chlorine water or chlorine it- 
self may be employed. The use of lead 
which has been granulated by a blast is 
preferable as the shreds and filaments in- 
terlace when the treated mass is com- 
pressed, giving the body greater rigidity 
and firmness. 

Mr. George Hail, of Providence, R. I., 
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has devised a threshold-illuminating de- 


vice for elevators, his idea being that, 
as many accidents are caused by persons 
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Fia. 1.—THRESHOLD ILLUMINATING DEVICE FOR 
ELEVATORS. 


attempting to leave or enter an elevator 
car when the latter is stopped with its 
floor out of level with the adjacent land- 
ing, an illuminated threshold will call the 
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Fic. 2.—THRESHOLD ILLUMINATING DEVICE FOR 
ELEVATORS. 

attention of the passenger to any inac- 

curacies of the kind. The invention is, 

therefore, believed to be particularly ad- 
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vantageous where the car and the well are 
not satisfactorily lighted, so that the 
passenger is unable to appreciate the dif- 
ference in level. Several different forms 
of the invention are proposed by the 
patentee. In one he employs an electric 
circuit extending from the top to the 
bottom of the elevator shaft and having 
branches therein that are located at the 
different landings, as shown in Fig. 1. 
These branch circuits include an electric 
lamp so arranged that it will throw light 
directly upon the landing. A switch is 
also included in each branch circuit and 
is normally held open by the elevator 
door when closed. As soon as the elevator 
door is opened, however, by the conductor 
of the. elevator, this switch will close, 
thus closing the circuit through the lamp 
and causing the same to illuminate the 
landing. In another form of invention 
a lamp is carried by the elevator, as 
shown in Fig. 2, and is automatically 
illuminated as the car reaches the dif- 
ferent floors. 

Two Englishmen, Messrs. William Peto 
and James W. T. Cadett, of Ashlead, 
England, have taken out a patent in this 
country on a new composition of matter 
for battery electrolytes. The composition 
consists of powdered or precipitated sul- 
phate of lead moistened with dilute sul- 
phuric acid of about the average strength 
used in electric accumulators, which in- 
gredients are combined in about the fol- 
lowing proportions, viz., finely precipi- 
tated sulphate of lead, one pound; dilute 
sulphuric acid of about specific gravity 
1.2, four ounces. These ingredients are 
thoroughly mixed together either by 
hand or mechanically until they form a 
soft plastic mass of a paste-like con- 
sistency. The proportions stated above 
are subject to some variation, according 
to the quality of the sulphate of lead, as 
some descriptions of sulphate of lead 
take up more acid than others, while the 
strength of the acid is varied within 
ordinary limits, according to the purpose 
for which the accumulators are to be 
used. The requisite proportion of acid 
can be easily regulated by allowing the 
mixture to stand awhile, when any excess 
of acid will rise and float on the top and 
can then be poured off. Sufficient acid 
must, however, be used to render the com- 
position soft and plastic, for if it be made 
too stiff the gasing may produce air- 
spaces therein that may impair the ef- 


ficiency of the accumulator. 


An ordinance has been introduced in 
the Columbus, Ohio, city council, fixing 
the price of electric current for the next 
five years at six cents per kilowatt for 
lighting and four cents for power pur- 


poses. 
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Effect of Vacuum on the Steam 
Turbine. 

The steam turbine is very sensitive 
to a vacuum. A couple of inches addi- 
tional vacuum will increase the efficiency 
of a turbine much more than it would 


that of a reciprocating engine. It is easy 


to see why this should be so. In the re- 
ciprocating engine of the most refined 
type more than twenty expansions are 
rarely used, usually less. In the steam 
turbine 100 expansions may be easily 
realized. Conceive of a steam diagram 
with twenty expansions. If the counter 
pressure could be lowered two pounds, 
an area would be added to the diagram 
equal to the product of the width repre- 
senting that pressure and the length of 
the diagram. Suppose now the number 
of expansions be increased to 100. Since 
the length of the diagram represents the 
final volume, the diagram would be 
five times as long and the lowering of the 
counter pressure line- two pounds would 
add five times as much area as it did in 
the former case. In addition to this area, 
another gain is derived from the further 
expansion. 

With equal ratios of expansion, as 
where both engines exhaust against a 
pressure of, say, five pounds above the 
atmosphere and the reciprocating engine 
diagram ends in a point, the turbine will 
probably be less efficient than the recipro- 
cating engine. The turbine owes its effi- 
ciency to the large ratios of expansion 
which it can utilize and even with these 
ratios is able to attain efficiencies only 
equal at best to those of the best piston 
engines. The reciprocating engine suf- 
fers some twenty per cent from internal 
condensation, due to the alternate heating 
and cooling of its surfaces. The turbine 
suffers probably more from lack of me- 
chanical efficiency. When steam is con- 
fined its pressure is positively exerted 
upon the containing surfaces and any in- 


. crease of volume is positively productive 


of the corresponding amount of power. 


‘In the turbine the energy of the steam 


is first put into inducing motion in the 
jet or current and then the turbine is used 
to absorb it. ‘This it can do perfectly 
only by bringing the steam to absolute 
rest, and in the absence of eddy currents 
and friction. The best water turbines 
convert only about eighty per cent of the 
energy of the water, and probably the 
steam turbine is no more efficient as a 
turbine, so that whatever advantage the 
turbine may have over the reciprocating 
engine in the avoidance of internal con- 
densation is probably offset by its lack 
of efficiency as a motor. 
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Another reason why the vacuum is of 
particular value to a turbine is the re- 
duction which it effects in the windage. 
A top will spin for an enormously long 
time in a vacuum. If it had to spin in 
an atmosphere of compressed air or high- 
pressure steam, its motion would last for 
a comparatively shorter time. At the 
high speed at which the turbine vanes are 
run the frictional resistance in the dense 
high pressure steam of the earlier stages 
must be considerable, but in the much 
less dense atmosphere of the later stages 
much less of the energy absorbed is used 
in overcoming friction. Of course energy 
can not be continuously imparted to steam 
in a confined space without heating it, 
so that the heat developed by this and 
other forms of fluid friction may go to 
improving the quality of the steam and 
preventing its condensation. Since the 
turbine is less efficient than the recipro- 
cating engine in the early stages of the 
expansion, but is capable of carrying the 
expansion practically to so much greater 
an extent, the idea suggests itself that 
the turbine might be used to replace the 
low-pressure cylinder of a compound en- 
gine. This would mitigate the loss from 
internal condensation, as all the heat 
Which goes into the first cylinder, with 
the exception of that lost by radiation and 
converted into work, must pass to the re- 
ceiver and would be available for use in 
the turbine through the lower tempera- 
ture range. Great ratios of expansion 
would be available and the enormous 
cylinders necessary for even the limited 
ratios now attained would be avoided. 
The simplicity and compactness which 
are such attractive features of the turbine 
would be, however, in a measure sacri- 
ficed, as would the particularly advan- 
tageous use of superheated steam and the 
avoidance of oil in the condensed exhaust. 
—Power. 


A Proposed Electric Railway in 
Switzerland. 

A correspondent in the London Times 
says that it has been proposed to build a 
new railway running to the top of Mount 
Blane. This line would start at Les 
Houches, the village at the top of the 
gorge of the Arve and at the entrance of 
the Chamonix valley, and end at the 
Janssen Observatory on the actual sum- 
mit. The line would be a rack and pin- 
ion one, and the motive power would be 
electricity generated from dynamos 
worked by turbines, the water power of 
the river Arve being utilized for this 
purpose. This fall already supplies cur- 
rent for the Fayet-Chamonix Railway. It 
is estimated that the cost of a ticket to 
the top of Mount Blanc would be about 
$20, which would be comparatively cheap 
as compared with the $50 or $60 that 
must be expended at present on guides 
and porters and for lodging. 
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Reviews of 


The Wittfeld System of Train Lighting. 


This system of train lighting has been 
used on three lines of the Prussian state 
railway—from Berlin to Sassnitz, from 
March, 1902; on the line from Berlin 
to Hamburg and Altona since November, 
1902, and from Berlin to Hamburg and 
Kiel. In this system a twenty-horse- 
power steam turbine driving a small gen- 
erator through gearing by a reduction of 
ten to one is mounted on the locomotive 
boiler. The generator is entirely en- 
closed, and after being started and ad- 
justed is governed by an enclosed regu- 
lator. The speed of the generator is 2,000 
revolutions per minute. It has an output 
of 12.6 kilowatts, and the voltage can be 
varied between sixty-four and ninety-five. 
Each car is equipped with an accumulator, 
the elements of which are contained in 
hard rubber jars with hard rubber covers. 
As the voltage of the batteries varies con- 
siderably, in series with each lamp is 
placed a ballast consisting of a fine iron 
wire scaled in a glass tube which is filled 
with hydrogen. This ballast is so de- 
signed that a change of nine per cent in 
the current strength produces a change 
of 300 per cent in its resistance. When 
in operation it shows a dull red glow. 
Throughout the length of the cars two 
main leads are run, carried in iron tubes. 
From these branch the circuits to the 
battery and to the lamps. In putting the 
system into service the engineer brings 
the generator up to speed and then, by 
means of his voltmeter, he adjusts the 
potential to about four volts above that 
of the batteries. No further attention 
is required, as the regulator controls the 
potential and an automatic switch cuts 
out the generator as soon as the batteries 
are fully charged—Translated and ab- 
stracted from the Centralblatt fiir Ac- 
cumulatoren-Elementen und  Accumo- 
bilen-hunde (Gross Lichterfelde West), 
September 1. 

A 
Tests on Variable Speed Motors. 


One way of varying the speed of di- 
rect-current motors is to change the 
strength of the magnetic field by vary- 
ing the length of the air-gap. This sys- 
tem is used in a well-known American 
make and has been adopted by a French 
house. In these machines, which are 
here described by M. Courbier, the air- 
gap is varied by shifting the core of the 
field pole. Two types of motor have been 
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built—bipolar and multipolar.. In the 
former the two cores are shifted by means 
of a toggle-joint operated through a 
screw and nut, the latter being attached 
to the frame of the motor and turned by 
a hand-wheel. In fhe multipolar ma- 
chines the poles are moved simultaneously 
by means of a ring forming really a sys- 
tem of inclined planes which, when turned 
in one direction or the other, shift the 
pole cores in or out. In all the motors 
the cores are carried on ball bearings 
to overcome friction. Against this meth- 
od of regulation it has been urged that 
the motors are inefficient at high speeds. 
The author has conducted tests to de- 
termine the weight of this objection. 
Curves are given for the performance of 
a two-pole machine with a normal rating 
of twenty-eight amperes at 220 volts. The 
curves show that at full load this ma- 
chine had an efficiency of eighty-six per 
cent at 500 revolutions per minute. The 
efliciency rose to  eighty-seven per 
cent at 600 revolutions, and then fell 
practically along a straight line to eighty 
per cent efficiency at 1,800 revolutions. 
At half load the machine had an efficiency 
of eighty-four per cent at 500 revolu- 
tions. This rose to eighty-five per cent at 
600, and then fell evenly to seventy-eight 
and five-tenths per cent at 1,800 revolu- 
tions. At full load the efficiency falls 
six per cent from the maximum with an 
increase in speed of 200 per cent.—Trans- 
lated and abstracted from the Bulletin 
de la Societe Internationale des Elec- 
triciens (Paris), July. 
A 


A Basis for the Comparison of Dynamo 
Designs. 


Various coefficients useful in compar- 


ing the merits of alternative designs have 


been suggested by Kapp, Steinmetz, 
Mavor and Thompson. These coefficients 
are here discussed by Mr. H. M. Hobart, 
who takes the stand that while they have 
been useful to the designer, they are com- 
paratively unsatisfactory for use in final 
comparisons, because they neglect to take 
into consideration the end connections. 
He therefore suggests a coefficient for the 
“specific output,” found by dividing the 
rated output in watts by the product of 
the cylindrical surface of the armature 
and the speed in revolutions per minute. 
To show that the specific output, as thus 
defined, is a true criterion of commercial 
economy obtained in the given design, 


the coefficients given for a number of 
machines of the same general type are 


plotted on rectangular co-ordinates, the 


ordinate being the cost of the machine. 
The results given by machines made by 
four separate companies in each case fall 
very nearly on a straight line. From the 
data given for costs, that machine is of 
the most economical design in which, 
when complying with a given specifica- 
tion, the maximum “specific output” is 
obtained. To illustrate this point eight 
generators with an output from 200 to 
1,600 kilowatts, and designed by five en- 
gineers, are compared by plotting the 
“specific output” against the rated output, 
reduced to a common speed. ‘The specific 
output varies from 0.038 to 0.163, the 
points falling fairly well on a regular 
curve. Variations from this curve may 
be due to special design or abnormal rat- 
ing, and do not necessarily indicate poor 
design. Curves plotted in this way show 
that for every specd there is a rated capac- 
ity beyond which the “specific output” 
decreases. The point of maximum “speci- 
fic output” is obtained at lower rated 
outputs the higher the rated speed. 
Dynamos built on present approved de- 
signs do not reach these maximum points 
on account of commutating limitations. 
—Abstracted from the Electrician (Lon- 
don), September 11. 
a 


The Cause of the Earth’s Magnetism. 


Many theories have been put forward 
to explain the earth’s magnetism. The 
one here discussed by Mr. William Suther- 
land attributes this to electrical charges 
existing on the earth. There is strong 
evidence as to the two distributions of 
electricity throughout the substance of 
the earth. In Helmholtz’s theory of 
chemical valence of the atoms, each bond 
between the atoms in a molecule is sup- 
posed to consist of two opposite electrons 
associated with the atoms. Every mole 
cule then involves in its own existence 
that of at least one or the other charge. 
The whole earth, therefore, contains two 
opposite enormous charges of electricity. 
These are so nearly equally distributed 
throughout the earth that they produce 
no external electrical effect. If the two 
charges were distributed in absolute 
equality, their magnetic fields would ex- 
actly neutralize one another, and we 
should have no terrestrial magnetism. 
The author then considers what differ- 
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ence in the distribution of the earth’s two 
charges would be required to account for 
its magnetic field, and he finds that if 
the negative and positive electricities in 
the earth are spread over concentric 
spheres whose radii differ only by the 
diameter of a single molecule, they can 
account for the earth’s primary magnetic 
field. Upon this theory magnetism must 
be a property of all rotating bodies. It 
is the comparatively minute outstanding 
difference between the two opposite mag- 
netic fields generated by the opposite elec- 
tricities, associated with matter. In this 
aspect it reminds one of surface-tension, 
which reveals the play of molecule forces 
that escape ordinary observation. To 
carry the present theory of steller mag- 
netism further, the main desiderata are, 
first, a demonstration of the difference in 
the attraction of matter for the two sorts 
of electricity; and, second, a determina- 
tion of the law of attraction between mat- 
ter and electricity, to ascertain whether 
it is such as to cause negative electrons 
in molecules to take up the position which, 
on the whole, is farther from the centre 
of the earth than that taken by positive 
electrons.—Abstracted from Terrestrial 
Magnetism and Atmospheric Electricity 
(Baltimore), June. 
A 
Electricity on the Farm. 

Although electrical power is well suited 
for farmwork, there are comparatively 
few farms where it is used to any great 
extent. M. E. Guarini in this article de- 
scribes three European installations 
which are of interest. At Simmern, Ger- 
many, power is obtained from the river 
for operating a turbine driving an eleven- 
kilowatt 110-volt dynamo. This machine 
is used to charge a battery of accumula- 
tors with a capacity of ninety-five am- 
pere-hours for a ten-hour discharge, and 
operates much of the farm machinery. 
The motors have been selected to replace, 
as far as possible, men and animal power. 
They are all easily portable, and where 
there are a number of machines needing 
a certain power, it has been considered 
sufficient to install only one motor power- 
ful enough to work them all. Individual 
driving has been avoided. At Simmern 
one motor is of ten horse-power, runs at 
a speed of 1,200 revolutions per minute, 
and is mounted on a truck. It was not 
possible to do all the work of this farm 
with this one motor, so a number of small 
motors mounted on portable platforms 
are also used. At Quednau power is gen- 
erated by a steam-driven dynamo. The 
output of the generator is forty-five kilo- 
watts. This is reenforced by a battery 
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of accumulators. Power is distributed 
at 500 volts and is used for lighting and 
heating the buildings. There are three 
motors at this farm. The one with a 
rating of two and one-half horse-power 
is fixed, and is used for driving cutting 
machinery. There are two portable 
motors, one of them being rated at fifteen 
horse-power. At Crottorf, Germany, a 
water power is utilized, but a reserve 
steam unit has been installed. At this 
station alternating current is generated 
at 7,000 volts, there being three 500-kilo- 
watt alternators. Power is distributed 
over districts within a radius of thirty 
kilometres. The average demand on this 
station is about 450 horse-power. What 
has been especially tried at Crottorf is 
the use of electricity for threshing grain. 
The threshing machine is driven with a 
portable motor and is connected to the 
high-pressure mains, wherever necessary, 
through a portable transformer.—Ab- 
stracted from the Electrical Review (Lon- 
don), September 11. 
a 
An Oscillation Galvanometer for Measuring 
Electromagnetic Rays. 

The description recently published of 
a magnetic detector invented by Dr. Flem- 
ing has led Herr Erich F. Huth to de- 
scribe an apparatus which he has con- 
structed for the same purpose—that of 
making quantitative measurements of 
electromagnetic waves. The apparatus, 
which is called an oscillation galvanome- 
ter, consists of a bundle of thirty steel 
wires having a diameter of one-tenth of 
a millimetre and a length of sixteen milli- 
metres, mounted upon an ivory rod. Upon 
this rod is also attached a reflecting mir- 
ror, and the system thus constructed is 
supported by a phosphor-bronze strip and 
held in tension by a phosphor-bronze 
spring. Damping wings are also attached 
to the moving part. Around the bundle 
of steel wires is wound a magnetizing 
coil to which current is led from a stor- 
age battery by means of the suspending 
and torsion wires. In use, a current of 
0.12 of an ampere has been found most 
satisfactory. When set up for use thia 
apparatus is connected in the antenna 
circuit, so that any oscillation set up in 
the antenna will cause currents to pass 
through the magnetizing coil and thus to 
the earth or a condenser. To make an 
observation, a current is passed through 
the magnetizing coil, magnetizing the 
steel wires and causing the movable sys- 
tem to take a steady deflection due to 
the opposing forces of the earth’s field 
and the torsion wire. If, then, an elec- 
trical oscillation impinges upon the an- 
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tenna, the oscillating currents passing 
through the coil cause a demagnetization 
of the steel wires, proportional to the in- 
tensity of the wave. The deflection then 
diminishes in a corresponding degree, the 
difference between the two deflections be- 
ing read off by means of a telescope and 
scale. The instrument may be used in 
another way: If an electrical wave strikes 
the antenna while the current from the 
storage battery is passing through the 
magnetizing coil, the magnetization of 
the wire is increased, and an increased 
deflection is caused which is also propor- 
tional to the intensity of the wave. To 
illustrate the sensibility of the apparatus 
it was connected to an antenna 257 
metres in length, placed 227 centimetres 
from the sending antenna. With a dis- 
tanca of 175 centimetres from the mir- 
ror to the scale, a deflection of 250 milli- 
metres was caused when a potential of 
fourteen volts was applied to the induc- 
tion coil, the spark being allowed to pass 
through air.—Translated and abstracted 
from the Physikalische Zeitschrift (Leip- 
sic), September. 
— > 
Good Telephone Talking. 

To be a good telephone talker is some- 
thing of an art, but in these days it 
should, by all means, be cultivated as 
much as any of the methods of polite 
conversation. The first requisite is the 
proper pose. In all cases the transmitter 
should be as nearly vertical as possible, 
with the voice funnel so adjusted that it 
is on a level with the lips when the head 
is in the ordinary arched position of con- 
versation. Then the lips should be held 
about an inch away from the funnel and 
directly opposite its centre. The speak- 
er should talk in a tone slightly above 
the ordinary conversational pitch, about 
in the same way as if he were speaking 
to a person across the room. 

But more than all, care should be 
taken to talk slowly and to articulate 
with the greatest distinctness. To be 
deliberate in what one says, and to make 
ample pause at the end of each sentence. 
The telephone is such a time saver that 
one even over a toll line need not be un- 
duly worried in being in too much of a 
hurry to get through. On the contrary, 
time and annoyance for one’s self and 
one’s correspondent will be saved by talk- 
ing slowly and allowing a little time for 


the mental reception of the ideas that one 
wishes to transmit. Nothing can be more 
erroneous in the use of a solid back than 
to stand at a distance from the instru- 
ment and endeavor to effect it by shout- 
ing at the top of one’s lungs.—American 
Telephong Journal. 
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Twenty-two Thousand Horse-Power 
in Steam Turbines for Pennsyl- 
vania Railroad. 

An order for three steam turbines of 
the largest size has recently been placed 
with the Westinghouse Machine Com- 
pany, East Pittsburg, Pa., by Westing- 
house, Church, Kerr & Company, acting 
as engineers and constructors for the 
Pennsylvania Railroad in connection with 
the New York terminal equipment. 

These machines will form the initial 
installation in the new Long Island 
power-house, on which construction is just 
beginning and which will serve the trac- 
tion in the tunnels for the Hudson and 
East rivers and the New York terminal 
at Thirty-second street and Seventh ave- 
nue, and also such part of the Long Island 
Railroad system as is in process of con- 
version to electric traction. 

The turbines will be of the Westing- 
house horizontal short barreled type, 
mounted upon a single bed-plate, result- 
ing in a particularly compact arrange- 
ment and great economy of floor space; 
they will have a capacity of approximately 
7,400 electrical-horse-power each, and will 
drive 5,500-kilowatt, three-phase, alter- 
nating-curreént generators, opgrating in 
parallel. Their overload capacity will be 
over 11,000 horse-power and each turbine 
will be provided with a by-pass auto- 
matically controlled by the governor to 
accommodate abnormal fluctuations in 
load. ‘This will also permit operation at 
full load, non-condensing. 

The turbine equipment will operate 
under conditions favorable to the attain- 
ment of high economy, viz., 200 pounds 
steam pressure at the throttle, twenty- 
eight inches vacuum and 175 degrees 
Fahrenheit superheat. 

The generator will be direct-connected 
to the turbine shaft through a flexible 
coupling, each section of the unit having 
two bearings of ample proportion, thus 
avoiding shaft stresses. The three-phase 
winding will deliver current directly to 
the distribution system at 11,000 volts, no 
step-up transformers being employed. The 
machines will be separately excited and 
will carry full load continuously at 100 
per cent to eighty per cent power-factor, 


with a rise in temperature of thirty-five 
degrees centigrade, or fifty per cent over- 
load for two hours with an increase in 
temperature rise of slightly over fifty per 
cent. Each turbo-unit will thua be ca- 


pable of delivering 8,250 kilowatts for 
reasonable intervals and considerably in 
excess of this figure during momentary 
load fluctuations. 

The entire equipment will be delivered 
bv July, 1904, one year from the date 
of contract. It is somewhat significant 
of the state of the turbine industry that 
eleven Westinghouse turbines of approxi- 
mately the same size are under construc- 
tion for heavy electric railway service, 
both in this country and abroad. 


> 
A Heavy Service Electric Truck. 
The Niles-Bement-Pond Company, 
New York city, N. Y., one of the largest 
machine tool companies in the world, 
obviously has a great amount of truck- 
ing to be done. The interesting features 
in connection with this is, that the 
greater part of this trucking is accom- 
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built on the “Gibbs” system of steel 
frame construction, with what is known 
as “pedestal” running gears, instead of 
the “reach” system heretofore used on 
electric vehicles. The “pedestal” is a 
single steel casting fastened to I-beam 
body frame and has diagonal brace bars 
for support. The axles are placed in the 
jaws of this “pedestal” and have absolute 
freedom vertically, but none whatever 
laterally. This overcomes the intricate 
mechanism resulting from split axles, 
differential gears, etc. 


The I-beam steel frame relieves the 
vehicle body of any strain and tendency 
to buckle, and at the same time offers 
substantial support for suspending the 
battery, and leaving the inside of the 
wagon body absolutely clear. The bat- 
tery is made in sectional trays which 


HEAVY SERVICE ELECTRIC TRUCK. 


plished by means of an electrically driven 
truck which was built by the Rainier 
Company, of New York city. The ad- 
vantages which the electric truck pos- 
sesses over the ordinary truck drawn by 
a team of horses are many. One of the 
many advantages peculiar to this style 
of truck, which is an important one, as 
it is also labor-saving, is the electric 
windlass which is placed under the seat. 
This is operated by an independent motor 
and controller, the power being derived 
from the storage battery. This appara- 
tus will hoist five tons at a rate of eight 
feet per minute, and hus all safety ap- 
pliances, including break, ratchet-pawl 
and reverse controller. 

The body of the truck is sixteen feet 
long by five and a half feet wide. It is 


slide out at either side and are of the 
type used in the Rainier Company’s 
equipment. The power is furnished by 
two motors of General Electric make, and 
operate independently on rear wheels. 
The tires are six inches, solid rubber. 
Forward springs are full eliptic, the rear, 
one-half eliptic. A double brake operates 
on the inside of rear wheels, being 
worked by foot power. The controller 
has four speeds ahead and two reverse, 
the maximum speed of truck being five 
and a half miles per hour. The battery 
has a capacity of twenty-five miles on a 
single charge. 


Every passenger coach now being built 
in the shops of the Pennsylvania Railway 
Company, in Philadelphia, Jersey City, 
Altoona and Pittsburg, is wired for elec- 
tric lights, in addition to having an il- 
luminating gas installation. i 
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Motor-Driven Bolt Cutters. 

The accompanying illustrations show two 
new bolt cutters which have been designed 
by the Reliance Machine and Tool Com- 
pany, of Cleveland, Ohio. These machines 
are a distinctive departure from the here- 


tofore standard type. 


D=MOTOR DRIVEN 
MEW MODEL 


ELECTRICAL REVIEW 


An Electric Car Lighting System. 

The Kinsman Electric and Railway 
Supply Company, New York city, has 
developed an electric car lighting system 
which keeps the headlight and also the 
interior lights working, whether the 
trolley is on or off, or the power stopped 
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Fic. 1.—Turee-Inca BOLT CUTTER, EQUIPPED WITH ELECTRIC MOTOR AND CONTROLLER. 


Fig. 1 shows a three-inch bolt cutter 
equipped with a Crocker-Wheeler motor 
and controller. A new and significant 
feature is found in the method of driving 
the head spindle or shaft, the driving 
gear of which is located centrally between 
the bearings of the spindle, instead of 
being at its extreme end. A system of 
compound gearing makes it possible to 
obtain greater power without having an 
unduly large driving gear. This method 
of driving the head spindle eliminates 
all torsion, producing a smoother and 
more rapid cut without chattering. 

The oil and chips,which work through 
the hollow spindle do not prove a source 
of trouble by falling upon the belt and 
pulley. The working parts are all accessi- 
ble, and the floor space has been reduced 
bv the compact design of the machine. 
In the belt-driven machine a four-step 
cone pulley takes the place of the gear 
meshing with the motor pinion. 

Fig. 2 shows the standard type of mo- 
tor-driven bolt cutter manufactured by 
this company. This machine is a two-inch 
single-bolt cutter equipped with a Crocker- 
Wheeler variable speed reversible motor. 
The speed variation obtained by field con- 
trol is as one to three, and the motor is 
connected by means of spur gearing di- 
rectly to the machine. 

The motor, being fastened to the back 
of the machine, is readily accessible, free 
from grit and oil, and occupies very little 
floor space. Gear covers are furnished if 
desired. 

The Reliance Machine and Tool Com- 
pany reports a strong demand for this 
class of tool, and states that a general and 
growing tendency toward electrically 
driven machinery is very evident. 


for an indefinite time. This work 18 
accomplished, it is stated, at a low cost 
for installation and maintenance. In in- 
stalling the car lighting system the pres- 
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ple with supplementary low-voltage lamps 
in the car or headlight, or both. A switch 
such as now used serves to bring the 
present as well as the supplementary sys- 
tems into service. The secondary batteries 
are long-lived, owing to the fact that 
under ordinary circumstances compara- 
tively light service is required of them, 
and the same is true of the supplementary 
lamps for the same reason. 


Paper-Insulated Cables. 

The life of paper-insulated cables is 
generally considered to be longer than 
those having rubber insulation. This 
consideration, however, may be changed 
by the character of the ingredients com- 
posing the rubber compound. It is stated 
that the dielectric strength to resist high 
voltages becomes greater with increasing 
proportions of pure Para or other high- 
grade rubber, and with lead-covered ca- 
bles increasing the percentage of high 
grade rubber lengthens the life of such 
cables. The paper for paper-insulated 
cables must be very carefully selected 
and impregnated with insulating com- 
pound. An oily compound is best, as it 
permits the cable being handled without 
injury, and it also has the power of re- 
sisting high voltages better. The oily 
compound, however, gives the cable a 
low insulation resistance. Specifica- 


Fie, 2.—Two-lncn BOLT CUTTER, EQUIPPED WITH VARIABLE SPEED ELECTRIC MOTOR. 


ent method of lighting (by five lamps in 
series, usually) is not interfered with, 
except by the introduction into the lamp 
circuit of an automatic shunt and a small 
secondary battery placed under the car 
seat, the latter being connected in multi- 


tions, therefore, which aim to secure a 
good cable by requiring a high insulation 
resistance miss the mark in excluding 
the oily compound impregnated paper 
insulation and securing an inferior style 
of cable. 
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New Magneto Series or Bridging 
Telephone. 

The Vought-Berger Company, of La 
Crosse, Wis., has placed on the market 
a new magneto telephone, for series or 
bridging systems. The accompanying 
illustration shows the wall set, enclosed. 

The instrument is equipped as follows: 
Bell type solid back, long-distance trans- 
mitter mounted on hollow adjustable arm 
with double concealed cord. Bipolar re- 
ceiver, concealed cord connections. Silk- 
wound long-distance induction coil. Long 
lever switch hook. Ringing circuit thor- 
oughly well installed. Equipped with either 
three or four-bar series generator, or four 
or five-bar bridging generator. All bind- 
ing-posts concealed. No bare wires used. 
Ringer striker is protected by nickel- 
plated guard. Combined  saw-toothed 
plate and carbon block lightning arresters. 
Columbia dry batteries. 

The transmitter arm is mounted on 
solid backboard, preventing bell rever- 
berations. Looped hinging of flexible 
transmitter cord is done away with. 

A swing-down shelf makes ringers 
readily accessible for inspection and ad- 
justment—both gong-side and coil-side 
can be viewed simultaneously. Generator 
springs are easily reached. All working 


NEw MAGNETO SERIES OR BRIDGING 
TELEPHONE. 


parts can be inspected both from the front 
and the top. 

Batteries are placed in compartment in 
lower portion of cabinet, and are covered 
by sliding panel. They can be reached 
without opening balance of telephone. 


ELECTRICAL REVIEW 


When the telephone is closed, the shelf 
is screwed firmly to backboard, obviating 
the necessity of a lock, and, at the same 
time, effectually protecting telephone 
from meddlers. 

The backboard is kept from coming 
into close contact with wall, by small 
wooden bushings, which are inserted in 
back at pcints where wall screws go 
through. 
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the aeroplane. As this is only to be used 
on an experimental machine, a small de- 
vice has been added, having a small cord 
leading from it, which releases the hold 
of this clutch and stops the action of the 
motor upon the propeller, when it is de- 
sired to stop it and let it descend. The 
spark shifter is shown in the front of the 
illustration and permits a variation of the 
motor speed. 


A Lieut-WEIGHT MOTOR FOR AEROPLANE DRIVING. 


The motor with flywheel and spark 
plugs weighs but twenty-four and a quar- 
ter pounds, by adding the carbureter and 
friction clutch its total weight is thirty- 


It is but a simple matter to change this 
telephone from series magneto to bridg- 
ing, or vice versed, as cabinet will fit either 
generator. 

This instrument is designated as No. 
45 and is made up in either walnut or 
quarter-sawed oak. The Vought-Berger 
Company manufactures its own wood- 


work, and special attention is paid to 


finish. 


—_——__ ode — 


A Light-Weight Motor. 

The problem of aerial navigation has 
brought about many endeavors to obtain 
motive power with extreme light weight, 
and this has resolved itself into the ques- 
tion of how light can a motor be built 
consistent with strength of. parts neces- 
sary to stand the energy exerted to be 
practical for the purpose of propelling 


-a resistant body through space. The il- 


lustration herewith shows a gasoline 
motor, constructed by the Walters Power 
Company, 62-66 Van Winkle avenue, 
Jersey City, N. J., on an order for parties 
in St. Louis, Mo., as an experimental 
machine, to be supplemented later by a 
larger horse-power motor for practical 
use and proportionally as light in weight. 

The motor is of the four-cycle, two- 
cylinder, opposed crank type, having a 
flywheel external of the crank case. The 
periphery of the flywheel is beveled and 
receives a clutch fastened to a scored 
pulley, seen in the rear of the illustration, 
This pulley is connected by a belt to a 
smaller pulley on the propeller shaft of 


two and a half pounds. It was fully run 
upon the testing block for part of a day 
and a brake test applied showing an ef- 
ficiency of two and three-tenths horse- 
power. This design of motor lends itself 
to lighter weight than the vertical motor 
of the same size. The material used in 
this machine is the best obtainable, re- 
spective-{to each part. Aluminum was 
used wherever permissible, owing to its 
light wéight, with the above résult.. The 
manufacturers of this motor claim that 
they can produce a larger motor at even 
lighter weight per horse-power than the 
one here shown. 


The Manhattan Railway Company, of 
New York city, has 120 miles of three- 
phase underground cable operating at a 
pressure of 11,000 volts. The test em- 
ployed to detect any fault is to apply a 
pressure of 22,000 volts for a thirty- 


minute period. Several breakdowns have 
occurred during the past year, and these, 
it is thought, have not been due to faults 
in the insulation, but to faults in the lead 
sheath of the cable caused by stray cur- 
rents from other properties passing 
along this sheath as a conductor. To pre- 
vent these troubles it has been decided to 
thoroughly insulate the lead sheaths of 
the cables in all the manholes, the por- 
tions of the cables in the conduits being 
already insulated by the conduits them- 
selves. : 


— R- 
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A World’s Record in Coal Hoisting. 
The steadily increasing bulk in which 
coal is conveved by sea and rail, and 


stored for boiler service in high pockets 
at power stations and plants, has led to 


a demand for increased speed in the 
necessary hoisting and 


chinery. 


Demurrage on steamship and cars is 
an item to be carefully avoided in econom- 
ical management, and the large cargoes 
now shipped to terminals can only be 


handled with success by specially de- 
The prob- 


signed high-speed machinery. 
lem is different from, and more difficult 


than, the familiar one of bulk unloading 


and storage of coal, ore, or similar mater- 
ials on the ground level from vessels. 
The element of height materially af- 


fects the machinery design. With 
a single tower, hoisting to about 


fifty feet above tide water, forty to sixty 
tons an hour was, until recently, the 
common speed, and ninety to one hun- 
dred tons was only attained with difti- 
culty in exceptionally favorable cireum- 
stances. 

The work demanded of coal-hoisting 
towers and their machinery is of the 
hardest description, both from the un- 
skilled nature of the labor employed, and 
the shocks to the machinery incidental 
to the service, and it changes constantly 
with the nature and size of the coal, 


handling ma- 
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harges calls to be recorded a world’s rec- 
ord for rapid unloading which has been 
recently established by the C. W. Hunt 
Company, West New Brighton, N. Y., at 
the Lincoln wharf power station of the 
Boston Elevated Railway. 


CoaL-HoistinG APPARATUS AT LINCOLN POWER 
STATION, Boston, Mass., ELEVATED RAILWAY 


COMPANY. 


Run oof mine bituminous coal was 
raised ninety fect above the tide water 
from one hatch of a vessel and delivered 
to the storage pockets, cracked to me- 
chanical stoking size., at the rate of 320 


CoaL-HANDLING APPARATUS AT WHARF OF LINCOLN POWER STATION OF THE BOSTON, Mass., 
ELEVATED Rarbway COMPANY. 


which may vary from a soft pea variety 
contained in open wooden barges to a 
hard foreign product in cubes, two fect 
square, loaded in steel vessels with small 
hatches. A great advance in the speed 
of handling coal from freight vessels and 


tons per hour, by one tower. This is an 
advance of about 200 per cent upon the 
previous best, and marks an important 
mechanical engineering achievement. 
To attain this end, the steam engine: 
of fiftv to one hundred combined horse- 
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power, in common use, have been re- 
placed by machinery of 300 horse-power, 
and the coal-cracking machine attached 
to the tower cracks to the proper dimen- 
sions for automatic stokers before pass- 
ing to. the pocket the enormous quantity 
of coal, over five tons per minute, deliv- 
ered to it from the hoisting machinery. 
The ordinary small steam shovel has been 
supplanted by an automatic one of two 
tons capacity at each lift. ; 

The time occupied in raising two tons 
of coal from the hold of a vessel to the 
discharging hopper, nearly 100 fect 
above, is only six seconds, while the 
round trip, involving the operations of 
lowering and moving the shovel out of 
the boom, opening the former, digging 
up two tons of coal, raising it to the level 
of the hopper and discharging it therein, 
is frequently performed in twentv-two 
seconda. l 

The installation, shown in the illus- 
tration, follows in general design, but in 
heavier proportion, the standard Hunt 
steeple tower rig, the moving gear and 
coal cracker being electrically driven and 
the hoisting engine  direct-connected. 
The towers have to traverse overhead the 
whole Jength of the coal storage pocket 
and to move thirty feet at a time without 
changing steam connection. In this wav 
a single tower can operate on each hatch 
of a vessel in turn, or several towers can 
work simultaneously. 

The boom, made to fold up, for the 
free manipulation of vessels with their 
rigging. has an overhang of forty feet. 
and enables the tower to operate on coal 
steamers of the widest beam and largest 


dimensions. 
—  —~-ame — 


New Type Battery Telephone. 

J. H. Bunnell & Company, 20 Park 
place, New York city, have designed a 
new type of battery telephone which is 
designated as the “Beeko-Phone.” This 


NEW Type BATTERY TELEPHONE. 


Instrument is equipped with a solid-back 
transmitter, double-pole receiver, vibrat- 
ing bell and call-button, and the appa- 
ratus is guaranteed by the company to 
give satisfaction on all short lines. The 
instrument makes a handsome appear- 
ance and is well constructed throughout, 
it being designed with such simplicity 
that any one can set it up. Copper wire 
is recommended for the lines. 

The instruments are very low in cost, 
and as they are intended for short-line 
intercommunication the equipment ia very 
inexpensive. 
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The American Electrotherapeutic 
Association. 

The American Electrotherapeutic Asso- 
ciation opened its thirteenth annual con- 
vention in the marine parlor of the Hotel 
Windsor, on September 22. The dele- 
gates were welcomed by Mayor Franklin 
P. Stoy, who expressed the hope that the 
physicians would have a very pleasant 
time while meeting in Atlantic City, but, 
at the same time, he hoped that they 
would not have any opportunity to use 
any of their professional knowledge while 
in the city. Drs Dickson, of Toronto, 
Canada, responded to the Mayor’s wel- 
come. Dr. B. C. Pennington welcomed 
the delegates on behalf of the local Aca- 
demy of Medicine, and Dr. William James 
Herdman, of Ann Arbor, Mich., re- 
sponded. 

After the meeting had been called to 
order by Dr. Brower, the president, re- 
ports of the various committees were re- 
ceived and several honorary members were 
elected. The executive session was held 
from nine to ten o’clock, after which the 
scientific session was held. Resolutions 
of respect were adopted upon the death 
of Dr. Robert Newman, of New York 
city. Dr. Newman was to have read a 
paper on “Retrospect of the Second In- 
ternational Congress of Electrotherapeu- 
tics at Berne.” 

After the reading of a number of scien- 
tific papers, all of which treated of the 
use of electricity in various diseases, the 
members witnessed a special drill of the 
United States Life Saving Corps, after 
which the business of the afternoon ses- 
sion was taken up, when several other 
papers upon the use of electricity in the 
practice of medicine were read and dis- 
cussed. 

The entire morning of the second day’s 
session was taken up with a discussion of 
the problems which arise in electrothera- 
peutic practice. At ten o’clock a number 
of the physicians made a visit to the 
United States Signal Station and in- 
spected these quarters. 

One of the most interesting papers of 
the afternoon session was that read by Dr. 
Margaret Abigail Cleaves, of New York 
city, which treated upon radium. This de- 
tailed exhaustively the use of radium rays 
in the treatment of cancer. Dr. Cleaves 
had a small phial which was exhibited. 
This was about an inch in length and as 
large around as the lead in a drafting 
pencil. This was viewed with great in- 
terest. 

Following the reading of the resolu- 
tions of respect upon the death of Dr. 
Newman, reported by a committee com- 
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posed of Dr. G. Betton Massey, chairman, 
and Drs. Charles R. Dickson and Freder- 
ick H. Morse, the officers for the ensuing 
vear were chosen. The report of the nomin- 
ating committee was received and adopted, 
and the secretary cast the ballot which 
named the following executives for the 
next fiscal year: 

President, Dr. A. I. Rockwell, of New 
York; Vice-presidents—First vice-presi- 
dent, Dr. Willis P. Spring, of Minneap- 
olis, Minn.; second vice-president, Dr. 
William W. Eaton, of Danvers, Mass. ; 


treasurer, Dr. Richard J. Nunn, of Sa- 


vannah, Ga.; secretary, Dr. Clarence 
Edward Skinner, of New Haven, Ct. 
Executive committee: Dr. Francis B. 
Bishop, of Washington, D. C., one year 
(to complete the term of Dr. Robert 
Newman, deceased); Dr. Daniel R. 
Brower, Chicago, Ill., three years; Dr. 
Maurice F. Pilgrim, New York, N. Y., 
three years. | 

There were several places suggested 
in which to hold the next meeting of the 
association, and the nominating commit- 
tee did not make any recommendation. 
St. Louis was mentioned as one of the 
places, however, and that city received 
the unanimous vote of the association as 
the site for its next session. 

The business meeting was short and 
following that a reception was tendered 
the members of the association and their 
wives by the profession of Atlantic County 
and the Atlantic City Academy of Medi- 
cine in the marine room of the Windsor. 

iin. See: 2a 

Vacuum-Drying and Evaporating 

Apparatus. 

The Emi] Passburg vacuum-drying and 
evaporating apparatus is represented in 
the United States and Canada for manu- 
facture and sale under the Passburg pat- 
ents by Mr. Joseph P. Devine, 312 
Mooney-Brisbane Building, Buffalo, N.Y. 
Mr. Devine is well known throughout the 
electrical field through his connection as 
vice-president of the National Battery 
Company, Buffalo, N. Y. 

Mr. Emil Passburg, of Berlin, Ger- 
many, is a well-known authority on the 
subject of vacuum-drying and evaporating 
apparatus, and:the Passburg system of 
drying and impregnating for dynamo and 
motor armatures, electric cables, field and 
transformer coils, etc., is used extensively 
in Europe by a number of the most rep- 
resentative companies. 

It is claimed that this system will dry 
out absolutely all the moisture in arma- 
ture and field coils. In fact, this system 
has its ramifications bearing in almost 
every industry where a rapid drying proc- 
ess 18 necessary. 
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The American Telegraphers’ Tourna- 
ment Association. 

The American Telegraphers’ Tourna- 
ment Association will hold a tournament 
on October 30 and 31 in the auditorium 
of the National Export Exposition Build- 
ings, Philadelphia, Pa. The primary fea- 
ture of the tournament will be the speed 
contests in different branches of teleg- 
raphy. The most important event is the 
speed contest for the best “all-around” 
telegrapher in the world, for which Mr. 
Andrew Carnegie presented a handsome 
gold medal studded with diamonds, to be 
competed for annually. The medal was 
won last year by Mr. F. M. McClintic, of 
Dallas, Tex., who attained the record- 
breaking speed of sending 517 words in 
ten minutes and receiving on a type 
writer 500 words in the same time. Other 
prizes will be awarded for speed by rail- 
way operators, broker operators, women 
operators, the “Old Timers” and a cham- 
pionship class. The “Old Timers” event 
is for operators over sixty years of age. 

Through the courtesy of the Commer- 
cial Cable Company a siphon recorder— 
the instrument used on the Atlantic and 
Pacific cables—will be connected and an 
exemplification given of its workings. 


_ Wireless telegraphy will be one of the at- 


tractions which will be not only interest- 
ing, but instructive. 

The expenses of the tournament have 
been raised by the Philadelphia operators, 
and no profit will accrue to the associa- 
tion, inasmuch as all the money raised 
will be devoted to prizes for the contest- 
ants. Entries are being received from 
operators in all parts of the United States 
and Canada, and it is expected that this 
tournament will surpass in magnitude all 
previous affairs of the kind. 

A Possible Method of Reducing the 
Time of Exposure in Making 
X-Light Photographs. 


To THR EDITOR OF THB ELECTRICAL REVIEW : 


Recently in California a new variety 
of spodumene has been found and named 
Kunzite. Dr, Kunz and Professor Bask- 
erville have found the mineral, after ex- 
posure to X-light, retains energy which 
it gives out for several minutes in the 
form of very short ether waves (phos- 
phorescence). If in a finely divided 
form the spodumene retains this property 
it will be very valuable for use in the form 


of screens or mixed with the photographic 
emulsion for use in taking instantaneous 
photographs by X-light, as the action on 
the plate from the X-light would be car- 
ried on afterward by the spodumene. 
WILLIAM ROLLINS. 
Boston, Mass., September 25. 
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NEW FIREPROOF CAR FOR THE PARIS 


METROPOLITAN. 
BY C. L. DURAND. 


After the recent disaster on the Paris 
Metropolitan the city authorities had a 
consultation with the engineers of the 
road as to what would be the best meas- 
ures to take in order to avoid such acci- 
dents in the future. One of the first im- 
provements will be to make the cars as 
nearly fireproof as possible as they are 
now built of pitchpine which, while it is 
of ornamental appearance, is highly in- 


flammable and as was proved in the pres- 
ent disaster a spark or a heating up of 
the wires can easily set fire to a car, and 
the whole train is soon in flames. The 
cars are already provided with fusible 
plugs and automatic circuit-breakers so 
as to cut off the current and avoid the 
possibility of the overheating of the wires, 
which would set fire to the woodwork. But 


-> 


ke ~--—~~--9.600-- 
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was finally adopted by the company is 
shown in the diagram, and alongside of 
it is the plan of the old car, so as to show 
the improvement which has been made. 
Above is the present car, while the new 
design is shown below. In the new car 
the body will be made entirely of incom- 
bustible material; it will be built of metal 
and fibro-cement or sheet asbestos. Be- 
sides, as will be observed, the motor- 
man’s cab, which is seen on the right of 
the diagram, is now made considerably 
larger and is separated from the main 
body of the car by two fireproof parti- 
tions with an air-space between them, As 


THE OLD STYLE CAR ON THE PARIS METROPOLITAN. 


the size of the cab is now increased, it 
gives room for installing the resistances 
of the motors. These resistances were 
formerly placed underneath the car, but 
in this case it will be easier to keep them 
in order and inspect them, thus avoiding 
another source of trouble. Besides, as 
the resistances are now placed much 
nearer the controlling apparatus, this sup- 


THE NEw CAR ON THE PARIS METROPOLITAN. 


as these may fail to work in spite of all 
the precautions, the wires are liable to 
become red-hot and thus cause great dan- 
ger. It thus becomes necessary to make 
all the parts of the car, and especially 
those portions lying near the circuits, as 
nearly fireproof as possible. 

With this end in view the Metropolitan 
Company has been studying a new type 
of fireproof car which will no doubt re- 
place the present car. The form which 


presses a considerable quantity of the 
cables which were placed underneath the 
floor and were exposed to wear and con- 
sequent short-circuits. 

The new car is considerably shorter 
than the old type, so as to shorten up the 
distance between the axles and allow the 
car to pass more easily around the sharp 
curves which are quite numerous on the 
Metropolitan road. 

These projects have been submitted to 


491 


the city authorities who will no doubt 
approve them at once and take measures 
to have the new cars substituted for the 
old form as soon as possible. In such case 
a short-circuit will no longer offer any 
danger to the train, as there will be no 
combustible material to be attacked. The 
position of the various controlling appa- 
ratus in the cab is indicated in the dia- 
gram; the same letters apply to the old 
and the new car. 

At A is the air compressor, C the con- 
troller, D the automatic circuit-breaker, 
F the brake handle, I the reversing switch. 
The resistances are now placed in a large 
case R, which will be well ventilated. 

Ss 
Artificial Niagara at St. Louis. 
An immense artificial cascade has been 

determined upon by the authorities of the 
Louisiana Purchase Exposition as the 
centrepiece of the semi-circular layout of 
the principal buildings. The cascade it- 
self will be divided into three parts; a 
large middle cascade with a smaller one 
at each side, the water flowing directly 
into the head of the grand basin. In all, 
about 90,000 gallons of water per minute 
will be supplied at a head of 159 feet, 
forming the greatest artificial water effect 
ever attempted. 

The water will be taken from the grand 
basin itself and will be raised to the top 
of the cascade by a pumping station lo- 
cated under Festival Hall. The pump- 
ing machinery will consist of three thirty- 
six-inch single-stage, turbine centrifugal 
pumps purchased from Henry R. Worth- 
ington, of New York city, each driven by 
a %,000-horse-power Westinghouse alter- 
nating-current motor. The total horse- 
power utilized will thus be 6,000, making 
this the largest electric pumping station 
in the world. The pumps and other pieces 
of machinery for this plant are now being 
installed at St. Louis. 


The new marine barracks at the Naval 
Academy, Annapolis, are to be lighted by 
electricity, generated by a motor-gen- 
erator set, consisting of a 100-horse- 
power, direct-current motor mounted on 
the same bed-plate with and direct-con- 
nected to a sixty-kilowatt, two-phase al- 
ternator. The current will be generated 
at 1,100 volts and transmitted across the 
river and there transformed to 440 volts. 
These machines have recently been ordered 
from the Westinghouse Electric and 
Manufacturing Company, together with 
the usual switchboard and auxiliary ap- 
paratus. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


A CUBAN MUNICIPAL LIGHTING PLANT—The municipality 
of Cienfuegos is about to install a plant for the purpose of elec- 
trically lighting that Cuban city. 


MILWAUKEE, WIS., TROLLEY ‘PLANS-—The Milwaukee Elec- 
tric Railway and Light Company, one of the subcompanies of the 
North American Company, is projecting improvements which will 
cost millions. The work of the $600.000 central station will be 
pushed to completion, and in addition the company will erect sta- 
tions at each corner of the city and will build a belt line from the 
lake shore on the northeast side to the lake on the southeast. The 
belt line will tap all of the suburban lines and connect with each 
line from the centre of the city. Viaducts will be built over the 
Kinnickinnic, Menominie and Milwaukee rivers. In addition to 
these improvements, work will be rushed on three interurban roads. 
A line to Port Washington, forty miles north, to connect with lines 
under construction from that point ninety miles beyond to Green 
Bav, will be rushed. This line will also by side lines tap Fon du lac 
and Oshkosh, thirty miles from the through line. Extensions of 
the suburban system fifteen miles to Oconomowoc and ten miles to 
Muskeo lakes are also projected. 


A TELEPHONE COMBINATION—General Manager Webb, of 
the Maryland Telephone and Telegraph Company, in announcing the 
conclusion of a trafic agreement with the United Telephone and 
Telegraph Company of Pennsylvania, says: “Under the agreement 
the Maryland company gets a connection with Hagerstown, Md.; 
Winchester, Va.; Chambersburg. Carlisle, and Harrisburg, Pa., and 
many other places through a large territory.” The Pittsburg and 
Allegheny Telephone Company, in which the Maryland company is 
largely interested, and the Johnstown Telephone Company have 
nearly completed a line between Johnstown and Pittsburg, while 
the United company is building a fourteen-mile line into Johns- 
town. When this work is finished the Maryland’s service will be 
extended to Johnstown and Pittsburg, and will open up the western 
territory in Pennsylvania and into Ohio, Illinois and Michigan, 
where the Pittsburg & Allegheny company has lines in operation. 
The United States Long-Distance Telephone Company has just built 
a line into Cincinnati, and the Maryland will connect with it 
through the Pittsburg and Allegheny. 


MANILA, P. I. POWER PLANTS—Governor Taft has cabled 
the War Department details of the franchise which is to be granted 
for furnishing power for various enterprises in Manila and else- 
where. He savs the commission has surveyed the territory em- 
bracing Botocan falls at Mahihi, Province of Maguna, and Lamot 
and Calirava rivers, near by, and that it has been discovered that 
at least 10,000 horse-power may be developed from these sources. 
The distance from Manila to the point in question is fifty-five miles, 
and Governor Taft says few engineering difficulties will be encoun- 
tered. The local electrice lighting company of Manila, backed by 
strong capital, desires to develop the power of the Angat river in 
Bulucan, a distance of thirty-five miles. The Philippine Govern- 
ment, however, should it decide to grant the franchise for furnish- 
ing power from this point, will give it to the highest bidder. The 
franchise will provide for the sale of power to all alike on reason- 
able terms fixed with reference to the cost of the plant. An oppor- 
tunity probably will be given American investors to bid on the 
franchise, which Governor Taft states will be most valuable. 


TELEGRAPH COMPANIES’ EARNINGS—Stockholders of the 
Mexican Telegraph Company have received notices informing them 
of the declaration of the usual quarterly dividend of two and a 
half per cent and a statement and estimate of earnings for the 
quarter ending September 30. The statement shows an estimated 
surplus, after paying the October dividend, of $1,354,382. The esti- 
mated net earnings for the quarter are $94,000, not including inter- 
est on investments and deposits. This is the seventy-ninth divi- 
dend on the stock of the Mexican Telegraph Company. From the 
same office the report of earnings of the Central & South American 


Telegraph Company is sent out. President James A. Scrymeer, 
who is also president of the Mexican Telegraph Company, calls 
uttention to the fact that after the usual quarterly dividend of one 
and a half per cent is paid, there will be added $35,816 to the sur- 
plus fund. Mr. Scrymser adds: “In this company’s report dated 
May 6, 1902, the views of experts on the limited possibilities of 
wireless telegraphy were published. Since that time nothing has 
occurred to change the views then expressed, and experts still hold 
to the opinion that wireless telegraphy can not rival submarine 
telegraphy for commercial purposes.” 


ILLINOIS INTERURBAN LINE—The contract for the build- 
ing of the Dixon, Rock Falls & Southwestern Electric railway has 
been let, and it is expected to have the road entirely built and ready 
for business by September 1, 1904. The road, starting at Dixon, Ill., 
will pass through Nelson township and Rock Falls, thence south- 
west, striking Tampico, Hooppole, Atkinson and Geneseo. Several 
extensions are contemplated for the road and the main line will be 
a connection from Geneseo to Rock Island, a distance of twenty- 
three miles. Several towns, ten to twenty miles from the main 
line, are petitioning the officers of the company to build spurs of 
the road connecting with their towns. The Dixon, Rock Falls 
& Southwestern Electric Railroad Company was incorporated March 
21, 1903. Over three-fourths of the right of way has been se 
cured and the franchises have been obtained wherever the 
road is to go. The road, as far as the main line goes, will 
be sixty miles in length and will cost $1,500,000. A large share 
of this money will be spent in Rock Falls and vicinity in the erec- 
tion of a large power-house and car barns. The main offices of the 
company will also be established in Rock Falls. The power-house 
and car barns will also be Iocated there. The building of the road 
between Dixon and Rock Island will be the completion of a through 
line from Chicago to Rock Island, and when completed this road 
will be the shortest route between these two important points. It 
will do a large amount of business that other lines will not have 
the chance to do. The Northern Illinois road is being built to 
Dixon, and the Dixon, Rock Falls & Southwestern will connect it 
with Rock Island. 


TELEPHONE AND TELEGRAPH. 


CHATTANOOGA, TENN.—New machinery has been purchased 
in St. Louis for the electric plant at Ironton. 


COLUMBUS, OHIO—The Tremont Home Telephone Company 
has increased its capital stock from $60,000 to $100,000. 


ONAGA, KAN.—A franchise has been granted to R. G. Guffy 
and H. H. Benton for a second telephone exchange here. 


HARRISBURG, PA.—The Pennsylvania Telephone Company has 
filed notice of an increase in its capital stock to $2,500,000. 


LA CROSSE, WIS.—The village of Arcadia will install an elec- 
tric light plant to be operated by the city, at a cost of about $6,000. 


AKRON, OHIO—The Summit Rural Telephone Company has 
been incorporated to build a telephone line to Montrose. Ghent and 
Hammonds Corners. 


CARROLLTON, GA.—The Gainesboro Long-Distance Telephone 
Company, of this city, has applied for permission to increase its 
capital stock to $150,000. 


LIGHTSVILLE, OHIO—The Lightsville Telephone Company has 
been organized by David Minnich, J. L. Spring, E. Riegel, C. M. 
Ripp and D. P. Livingston. 


POUGHKEEPSIE, N. Y.—It is announced that the New York 
State Telephone Company is about to begin work of stretching 
lines through Dutchess County. 


CRAWFORDVILLE, IND.—The stockholders of the Wayne- 
town Union Telephone Company, of Waynetown, have organized 
with W. S. Fowler as president. 


NEWBURGH, N. Y.—The Highland Telephone Company is 
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about to construct a line from Little Britain to Coldenham 
through the Drury Lane neighborhood. 

SOUTH LYONS, MICH.—The South Lyons Telephone Com- 
pany has been organized with K. Calkins as president, and will 
build an independent telephone exchange here. 

PORT CLINTON, OHIO—The new direct line of telephonic 
communication between Port Clinton and Toledo has been opened 
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President, James Singree; vice-president, B. F. Wells; secretary, 
J. W. Harper; treasurer, A. M. McIntire. The survey for the line 
has been made and the company will erect the line from Millgrove 
to Neelyville very soon. 


CADILLAC, MICH.—Messrs. Cornwell, Gaffney and Orr, who are 
planning to build an electric railway in this city, have secured an 
option on the property of the Cadillac Electric Light and Water 
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by the new Ottawa County Telephone Company. 


HEMPSTEAD, L. I.—AIl the wires of the New York & New 
Jersey Telephone Company from the city line of Queens to Hemp- 
stead and to Babylon will be placed underground. 


BANGOR, ME.—At a recent meeting of the Mungunsaw Tele- 
phone Company the following officers were elected: S. S. Thornton, 
president; Miles D. Arbo, vice-president; C. S. Newcomb, treasurer. 


OLLIE, IOWA—The citizens have purchased the local telephone 
exchange from the Southeastern Iowa Telephone Company and re- 
organized under the name of the Ollie National Telephone Company. 


KENTON, OHIO—The directors of the Citizens’ Telephone een 
Company, of Paris, Tex., have decided to erect a line to Honey- SODUS, N. Y.—The Empire State Telephone Company will en- 
grove from Clarksville,¢and another from Sherman to Honey- large and better its service in this section. For the benefit of 
PE Rochester, Williamson, Sodus and Wolcott patrons, a direct line 


KINGSTON, N. Y.—At a meeting of the Citizens’ Standard of two copper wires is being installed. Williamson will be con- 
Telephone Company, M. E. Drake was elected president; Jay E. nected with Sodus Bay, and a series of wires will be run from 


Klock, vice-president; and Charles Reynolds, Jr., secretary and Clyde “to Norti: Roe, ana porn west ant- soul tO) Pa Mya An 
treasurer. other line of wires will run to North Rose from Clyde and then 


SCRANTON, PA.—The Wayne & Pike Independent Telephone Pa ee 
Company elected the following directors at its annual meeting: MINNEAPOLIS, MINN.—Both the Minnesota and Wisconsin 
B. F. Killam, H. W. Clark, Charles Killam, Ava Quick, D. Bingham, Companies owning power rights at the falls of the St. Croix have 
F. G. Hames. disposed of controlling interests to Stone & Webster and Lee, Hig- 
POND CREEK, O. T.—A deal has been completed by which ginson & Company, of Boston, for the Minneapolis General Electric 
the Oklahoma & Kansas Telephone Company has purchased all Company, which is also controlled by Boston parties. The purchase 


the business, property and corporate rights of the Grant County price is hts a ite Re ra ena ser ieee Pigetrie 
Rural Telephone Company. Company of the outstanding bonds o e roix companies. 


Judge M. B. Koon, of this city, arranged the plan of purchase. 
NORFOLK, VA.—The Southern Bell Telephone Company will l 
erect a new exchange in this city which it is said will be one SPRINGFIELD, MASS.—The state board of gas and electric 
of the largest in the South, and will also make many improve- light commissioners has approved the petition of the Greenfield 
ments to its local service. Electric Light and Power Company and authorized it to issue 


MILWAUKEE, WIS.—The Burlington, Rochester & Kansasville first mortzace twenty year. Aver per cent bonds fo-fhesamount oF 


i i h le of th bond 

Telephone Company, of the town of Rochester, Racine County, has $100,000. With the money received from the sale of these bonds 

; : : the company is to refund $25,000 of bonds outstanding and to pay 

filed an amendment to its articles of incorporation increasing its th ie cla River ile hice eee nel Nee neon OL. 
capital stock from $2,500 to $5,000. e expense oO ping p 


i tained on the Deerfield river, near the Buckland and Shelburne 


Company, supposed to be valued at about $20,000. The option is 
good for thirty days. The syndicate is also securing options on al! 
the desirable land in the vicinity of lakes Cadillac and Mitchell. 


WASHINGTON, PA.—The Federal Telephone Company, which 
operates extensively in this section, is securing rights of way 
from Waynesburg by way of Graysville, Burdette and Burnsville, 
for a line to Dallas, W. Va., to meet a line already constructed 
from that place to Wheeling. The same company has completed 
a line from Waynesburg to Rutan, and with the proposed con- 
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WILKESBARRE, PA.—The Bell Telephone Company is rebuild- line. 


ing its line from Berwick to Nanticoke. New poles will be erected 
and wires strung, and two additional pairs of wires will be added 
to accommodate the increasing business. 


DAVENPORT, IOWA—On January 1 the general offices of the 
Iowa Telephone Company will be removed from Davenport to Des 
Moines, for the reason that the latter city is more centrally lo- 
cated in the company’s field of operations. 


LOS ANGELES, CAL.—Contracts have been let by the Kern 
River Company for a new power-house to be erected about forty 
miles from Caliente. The building will be a concrete and iron 
structure, 60 by 170 feet in size, with walls two feet in thickness. 


BALTIMORE, MD.—The new exchange of the Maryland Tele- 
graph and Telephone Company, at Forest Park, has been completed 
and placed in operation. The exchange cost $20,000 and will give 
much improved service to the people at Forest Park, Walbrook, 
West Arlington and the surrounding territory. 


PORTERVILLE, WIS.—Work on the new brick substation for 
the Mount Whitney Power Company has been commenced by Man- 
ning & Sons, of Lemoore, who were awarded the contract for 
$2,340. It will be forty-two and one-half by twenty-six and one-half 
feet, wholly of brick, with concrete floor and corrugated iron roof. 


WEST BROOKFIELD, MASS.—The Massachusetts’ Electric 
Light Company, of Palmer, which recently petitioned the select- 
men for the right to erect poles and string wires in West Brook- 
field for the maintenance of electric lights in private residences in 
this .vicinity, has been granted the privilege asked and will begin 
work at once. 


McCONNELLSVILLE, OHIO—The Millgrove-Neelyville Tele- 
phone Company has been organized with the following officers: 


SALT LAKE CITY, UTAH—The contract for the construction 
of the proposed power plant for the Columbus Consolidated Mining 
Company has been let. Work is to begin at once and be com- 
pleted by January 1 next. The plant, when completed, will repre- 
sent an investment of about $40,000. It is proposed to generate 
sufficient electricity to drive the machinery of a mill to be erected 
later, and also for the machine drills in the mine. The company, 
in addition to this, expects to derive considerable revenue by fur- 
nishing lighting facilities for the citizens of the camp. 


GRAND RAPIDS, MICH.—The Boyne City Electric Company 
has been organized in this city and articles of association have been 
forwarded to the secretary of state at Lansing. The company is 
capitalized at $10,000 and the following are the officers: President, 
E. A. Stowe; vice president, Henry Idema; secretary and treasurer, 
C. C. Follmer. The company will engage in lighting Boyne City by 
electricity. For a time a steam plant will be used and is to be 
located on land owned by President Stowe and Secretary-Treasurer 
Folimer. Later power will be secured from the Boyne river. 


WESTFIELD, MASS.—Work has been commenced by Cosby & 
Gilmore, the contractors, on the new building that will form an 
addition to the Woronoco Street Railway Company’s power-house. 
The company has been making preparations for this enlargement 
of its power facilities all summer, the building of the Holyoke line 
making it necessary. The contracts for machinery were let several 
weeks ago and it will be ready to install as soon as the building is 
finished. The addition will include a boiler room twenty-nine by 
forty-two feet in size and a condenser room twelve by nineteen 
feet. Machinery that will be powerful enough to care for any load 
the lines are likely to be called upon to carry will be put in place. 
The building is to be completed by November 1. 
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PERSONAL MENTION. 


MR. W. W. BIRD has been appointed professor of mechanical 
engineering and director of the Washburn shops at Worcester Poly- 
technic Institute. 


MR. JOHN RICE, sales manager of the Standard Electrica} 
Manufacturing Company, Niles, Ohio, has been in New York city 
for the past week. 


MR. HOWARD E. HUNTINGTON, formerly assistant general 
manager of the Pacific Electric Railway Company, of Los Angeles, 
Cal., has been appointed superintendent of electrical construction. 


MR. S. D. CUSHING has been appointed signal and electrical 
engineer of the Southern Railway, with headquarters at Washing- 
ton, D. C., in charge of electric block signals and electric power 
plant. 


MR. CHARLES HENRY DAVIS, the well-known consulting engi- 
neer of New York city, was married on Wednesday, September 2, 
in: the First Parish Church of Cambridge, Mass., to Miss Grace 
Bigelow. 


MR. EUGENE H. ABADIE, the well-known electrical manufac- 
turer, and vice-president of the Elblight Company of America, will 
be married on the evening of October 5, in St. Paul’s Church, Louis- 
ville, Ky., to Miss Alice Bolling. 


SIR DAVID BARBOUR, Lord Ribblesdale, George Gibb and Sir 
J. Dickson, members of the royal commission of London street 
traffic, which was appointed last July to study American street 
railway systems, recently sailed for New York. 


MR. STEPHEN D. FIELD, of Stockbridge, Mass., the well-known 
electrical engineer, was a New York visitor this week. Mr. Field is 
at present engaged in a number of electrical experiments, and takes 
a deep interest in the developing field of wireless telegraphy. 


MR. THOMAS D. LOCKWOOD, electrical engineer and patent 
expert of the American Bell Telephone Company, Boston, Mass., 
was a New York visitor during the present week, renewing numer. 
ous friendships in the metropolis and conferring with other elec. 
trical engineers in his field of work. 


PROFESSOR H. T. PLUMB, a graduate of the University of Wis- 
consin, who for the past two years has been in charge of the elec. 
trical department of Pratt Institute, Brooklyn, N. Y., will take up 
the alternating-current work of Professor Matthews, at Purdue 
University, during the latter’s year of absence. 


MESSRS. JAMES O. CARR, J. S. Coles, E. J. Ryon and E. Reicht 
myer composed the committee which welcomed the guests at the 
opening of the clubrooms of the Schenectady Railway Benefit Asso- 
ciation, at the Fuller street station, Thursday evening, October 1. 
There was a reception and entertainment, followed by dancing. 


MR. F'KANCIS GRANGER has been appointed eastern sales 
manager for Mr. Leo Kaufman, of Pittsburg, Pa., manufacturer of 
coloring compounds as well as frosting for incandescent lamps. 
Mr. Granger is one of the most popular agents in New York city, 
and is already the sales manager for a number of high-class 
specialties. 


MR. J. D. HOUSEMAN, JR., general manager of the St. Louis, 
St. Charles & Western Electric Railroad, of St. Louis, Mo., was 
presented. September 4, wiih a silver loving cup by the employés of 
the company. The presentation was made at a banquet given in 
celebration of the completion of the second anniversary of the road 
to the Missouri river. 


MR. HUGH PATTISON has recently become associated with 
Westinghouse, Church, Kerr & Company, and is now engaged in 
engineering work in the office of the company’s electrical engineer, 
Mr. O. S. Lyford. Mr. Pattison for some years past has been with 
Dr. Cary T. Hutchinson, and previous to that was actively identified 
with Mr. Frank J. Sprague in his multiple-unit work in Boston and 
Brooklyn. ) 


MR. HUGH L. COOPER, chief engineer of the Mexican Light and 
Power Company, Limited, which concern is building a power plant at 
Necaxa for the generation of energy for transmission in the first in- 
stance to Mexico City, ninety miles distant, has left New York for 
Mexico. The initial capacity of the plant will be 45,000 horse-power. 
The turbine contract has been let abroad and it is expected that the 
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generators will also be built in Europe. Nothing definite, however, 


has been decided upon. 


MISS MARGARET E. MALTBY, Ph. D., who is a graduate of 
Barnard College, will be installed at the beginning of the academic 
year as adjunct professor of physics, at Columbia University, New 
York. Miss Maltby is also a graduate of Wellesley College and 
Oberlin College, and also worked in physics at the Massachusetts 
Institute of Technology at Bostan. Miss Maltby was sent abroad as 
a fellow of the institute, and received the degree of Ph. D. at the 
University of Gottingen, Germany. This is the first time in the his- 
tory of Columbia University that a woman has been appointed to a 
professorship. 


MR. G. H. BARBOUR, of the De Forest Wireless Telegraph Com. 
pany, has been in St. Louis completing arrangements for the in- 
stallation of the World’s Fair long-distance station, work on which 
will be begun in the course of a few weeks. This station will be 
located just east of the Agricultural Building. Mr. Barbour has 
just concluded negotiations which resulted in his securing the tower 
of the Electricity Building at Buffalo complete with its comple- 
ment of elevators. The tower will be brgught to St. Louis at once 
and the work of erection will be pushed. In the power-house at the 
base of this tower will be installed a ninety-kilowatt transformer, 
and with this amount of energy available, Mr. Barbour believes that 
messages will be transmittable to Chicago, Milwaukee and Buffalo. 


NEW INCORPORATIONS. 
COKATO, MINN.—Cokato Telephone Company. $10,000. 


AUGUSTA, ME.—Boston Phenix Lighting Company. $200,000. 
Directors: C. M. Drummond and W. G. Chapman. 


CHICAGO, ILL.—Clinton Power Company. $5v,000. Incorporat- 
ors: Robert F. Pettibone, Frederick Pettibone and C. B. Swigart. 


NEWHALL, JOWA—The Farmers and Merchants’ Telephone 
Company. $1,600. 


PARIS, MO.—Monroe County Mutual Telephone Company. $4,- 
500. Incorporators: W. Jones, W. S. Wiley, J. M. Grigsley and 
others. | 


BOSTON, MASS.—The Century Light Company of America. 
$500,000. Incorporators: Robert M. Bucknam, Harlem W. Leigh- 
ton, Herbert R. Patee, Daniel S. Knowles and George E. Waring. 


HARRISBURG, PA.—The Germantown & Chestnut Hill Belt 
Line Street Railway Company; to build twenty miles of road. The 
Johnstown, Woodvale Heights & Conemaugh Street Railway Com- 
pany; $30,000. The Northern Street Railway Company; to build 
five miles of road in Beaver County; $30,000. The Washington & 
State Line Railroad Company; to build fifteen miles of road in 
Washington County; $150,000. The Dubois Southwestern Railroad 
Company; to build fifty miles of road through Jefferson, Indiana 
and Armstrong counties; $500,000. The Lancaster & Coatesville 
Street Railway Company; to build twenty-five miles of road, be- 
ginning at Mitmers Bridge, Lancaster County, and extending to 
Coatesville. 


AUTOMOBILE NOTES. 


ANNUAL RUN OF THE BUFFALO AUTOMOBILE CLUB— 
Buffalo Automobile Club, Buffalo, N. Y., on Saturday, September 
19, held its third and greatest run of the season. There were eighty- 
four automobiles started, the run being from City Hall, Buffalo, to 
the International Hotel, Niagara Falls. 


CALENDAR OF AUTOMOBILE DATES AND EVENTS—Octo- 
ber 3—Race meet at Empire City Trotting Club, Yonkers, N. Y. 
October 5—Paris cab and delivery wagon trials. October 6 to 14— 
New York-Pittsburg endurance contest. October 10—Race meet of 
Automobile Club, of Philadelphia. October 31—Brighton Beach, 
New York, race meet. December 10 to 25—Paris automobile 
exhibition. 


AUTOMOBILES AS FREIGHT CARRIERS—Professor John H. 
Gray, of Northwestern University, and Robert O. Vandercook, editor 
of an Evanston, Ill, newspaper, have gone on an extended trip 
through the wilds of Wyoming. While there they will investigate 
the possibility of establishing a line of freight automobiles in the 
region where no railroads exist, to take the place of the caravans 
now in operation. 


Incorporators: James Harrington, F. G. Bryner.. 
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ELECTRICAL SECURITIES. 


There was increased activity in the market last week, but this 
was largely at the expense of values, and a number of prominent 
issues reached new low levels for the year. United States Steel 
securities which were anticipated by many to have reached the 
lowest posible figure the week before last, declined still further, 
and tractions were also on the list of securities which showed net 
declines of several points for the week. Brooklyn Rapid Transit 
was one of the principal sufferers, and while it closed strong at the 
end of the week there was still a noticeable lack of support. 

The money market continues to grow firmer in tone, and last 
week rates made an appreciable advance. It is consoling at this 
time to realize that the government financiers are paying strict 
attention to the possibility of helping local options in case of severe 
monetary stringency. At the same time, the $40,000,000 fund which 
Secretary Shaw has in sight would not go a very great way in an 
extreme emergency; but it is very probable that such an amount 
would be only the initial help which the government is prepared 
to put forward if the necessity should arise. 

The troubles of the Lake Superior Company, which is more pop- 
ularly known as the Clergue industry, and which is very inti- 
mately connected with some of the large electrical developments at 
the “Soo,” practically culminated last week through the company’s 
inability to pay the $5,000,000 loan under which it has been laboring. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING SEPTEMBER 26. 


New York: Closing 
Brooklyn Rapid Transit................. 31% 
Consolidated Gas ......... ccc ccc eee eeee . 168 
General Electric .........ccccccccccccees 145 
Kings County Electric..............e0006 150 
Manhattan Elevated ............cccceeee 128% 
Metropolitan Street Railway............ . 104% 
New York & New Jersey Telephone....... 140 


Westinghouse Manufacturing Company... 160 


The directors of the Westinghouse Electric and Manufacturing 
Company have declared a quarterly dividend of 214 per cent on the 
preferred and the assenting and the non-assenting stocks of the com- 
pany. The dividend is payable October 10. Books close September 
30 and reopen October 12. 


Boston: Closing 
American Telephone and Telegraph...... 125% 
Edison Electric Illuminating............. 230 
Massachusetts Electric ............eee005 171% 
New England Telephone................. 124 


Western Telephone and Telegraph preferred 80 


The August instrument output of the American Telephone and 
Telegraph Company shows the smallest net output since November, 
1900. The August net output was only 17,429, which compares with 
15,796 in November, 1900, and with 72,220 in May, 1902, the latter 
being the largest in any single month. The total output since 
December 20 last was 407,430. The output and the number of in- 
struments outstanding for the last five years are as follows: 1898, 
total outstanding, 1,124,846, an increase of 205,725, or 22.3 per cent; 
1899, 1,580,101, an increase of 455,255, or 40.4 per cent; 1900, 1,952,- 
412, an increase of 372,311, or 23.5 per cent; 1901, 2,525,606, an 
increase of 573,194, or 29.3 per cent; 1902, 3,150,320, an increase of 
624,714, or 24.7 per cent. The increase in the eight months of 1903 
was 12.9 per cent, as compared with 17 per cent in the same eight 
months of 1902. 

It is officially stated that the gross earnings of the subcompanies 
of the Massachusetts Electric Companies will show an increase for 
the month of September of between $70,000 and $75,000. It is also 
estimated that for the year ending September 30 the gross earn- 
ings of the Massachusetts Electric Companies will show an increase 
over last year of about $350,000, but net earnings are not likely to 
show any increase by reason of the heavy increase in the cost of 
labor, fuel and other supplies. The subcompanies will, however, 
show a surplus above dividends paid to the Massachusetts Electric 
Companies, and the latter will show a surplus above fixed charges 
and preferred stock dividend requirements. 


Philadelphia : Closing 
Electric Company of America............ TE 
Electric Storage Battery common........ 52 
Electric Storage Battery preferred....... 52 
Philadelphia Electric .........-----ee0e- 515 
Union Traction ......... ga dee hee aes aeons 435 
United Gas Improvement..... cient ewe SOE 
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Chécago : Closing 
Chicago Telephone .......... Sea iets reiste Bee 
Chicago Edison Light................... 145 
Metropolitan Elevated preferred.......... 54 
National Carbon common...............; 18 
National Carbon preferred............... 88% 
Union Traction common................. 433 
Union Traction preferred................ 30 


ELECTRIC RAILWAYS. 


WINONA RAILWAY AND LIGHT COMPANY, Winona, Ind., 
has started rebuilding its power plant at a cost of $100,000. 


ATLANTA, GA.—The Atlanta & Marietta Electric Railway has 
applied to the county board for a franchise to build an electric line 
about twenty-five miles long. 


GENESEO, ILL.—The Kewanee, Cambridge & Geneseo Electric 
Railway has been granted a fifty-year franchise. During the life 
of the franchise the company must light and pave the streets it 
occupies. 


FORT SMITH, ARK.—President S. A. Williams, of the Sebastian 
Electrical Company, announces that his company will soon build 
an electric interurban railway fifty miles long to connect with the 
coal-mine towns of Sebastian County. 


BOSTON, MASS.—Plans are said to have been completed for 
a through trolley line from New York to Boston. The line is to 
be by way of Worcester, Hartford and New Haven, and it is pro- 
posed to have through service petween the two cities. 


THE EXCELSIOR SPRINGS & MISSOURI STREET RAIL- 
WAY COMPANY has been granted a certificate of incorporation. 
The new company is capitalized at $200,000 and purposes to build 
a standard gauge electric railway from Excelsior Springs to 
Missouri City. : 


MEMPHIS, TENN.—It is reported that rights of way are being 
acquired by the Southern Kentucky Interurban Traction and Power 
Company for its proposed line from Russellville to Bowling Green 
and Hopkinsville. The line was recently incorporated by C. W. 
Courts, J. N. McCutcheon and others. 


CLEVELAND, OHIO—The Westinghouse Electric and Manufac.- 
turing Company has commenced the erection at the Elyria power 
Station of the Cleveland & Southwestern Traction Company of the 
two 1,000-kilowatt alternating-current Parsons turbine sets ordered 
some time ago. Three 600-horse-power boilers, a new switchboard 
and static transformers are to be installed. 


SAN FRANCISCO, CAL.—Representatives of the Standard Oil 
Company purpose to build an electric railway to connect Point 
Richmond with West Berkeley. The franchise, for which appli- 
cation has been made, calls for a road from San Pablo via Rich- 
mond, Barrett Station and Steege to West Berkeley, where connec- 
tions can be made with other steam and electric lines for San 
Francisco. 


PHILADELPHIA, PA.—The Pennsylvania Railroad will test the 
practical value of a new system of electric signaling, and an arrange- 
ment has been made by the West Jersey & Seashore Railroad with 
the Leon W. Pullin Hlectric Company, by which the latter will 
equip with its wireless, broken-current system the section of 
West Jersey tracks at Atlantic City, from the drawbridge to Chel 
sea, about a mile. 

GENERAL TRACTION COMPANY, Camden, N. J., has filed 
articles of incorporation in the county clerk’s office with a capital 
stock of $1,000,000, of which $26,000 is said to be paid in, is 
formed for the purpose of building an operating trolley line be- 
tween Camden and seashore resorts. One of the lines, it is said, 
will run to Atlantic City and another to Cape May, passing 
through other resorts along the South Jersey coast. 


LITTLE ROCK, ARK.—The Sebastian County Electric Company, 
of Fort Smith, has filed articles of incorporation with the secretary 
of state. The incorporators are S. A. Williams, president; Whar- 
ton Cormall, secretary, and H. G. Bollinger, treasurer. The capital 
stock is $1,000,000. The purpose is.to connect Fort Smith with 
Jenny Lind, Greenwood, Huntington, Mansfield and Hartford, all 
mining towns, and also to connect with branches to Montreal and 
Burma, for the purpose of furnishing these towns with light and 


power. 
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INDUSTRIAL ITEMS. 


THE OTIS ELEVATOR COMPANY, New York, N. Y., is sending 
out a circular descriptive of its “New Type of Escalator,” which 
will be sent upon request. 


THE EMPIRE ELECTRIC SUPPLY COMPANY, 57 West Jack- 
son Boulevard, Chicago, Ill, is receiving numerous enquiries for 
the “Chicago” incandescent lamp and the “Hamblin” 1903 arc lamp, 
and will be glad to quote special prices to any one interested. 


THE FIDELITY ELECTRIC COMPANY has been organized 
with a capital of $50,000. This company is the reorganization of 
the George C. Towle Manufacturing Company, Lancaster, Pa., man- 
ufacturer of electric motors, generators, desk fans, ceiling fans. etc. 


EDWARD S. HALSEY, Chicago, I1., manufacturer of the Hal- 
sey direct-current integrating meter, will be pleased to send a new 
catalogue which has recently been published to any one inter- 
ested. This catalogue describes and illustrates the Halsey meter, 
and shows several views of the assembly of the different parts of 
the meter. 


THE UNITED STATES LIGHTING AND HEATING COMPANY. 
New York city, manufacturer of the “Moskowitz” system of train 
lighting from the axle, announces that it has had a complete equip- 
ment in operation on the New York Central flyer, the “Empire 
State Express,” for the past six months, and that it has given con- 
stant and satisfactory service. 


THE ELECTRICAL APPLIANCE COMPANY, Chicago, Ill, has 
just distributed two handsome catalogues, Nos. 19 and 20. No. 
19 is the telephone catalogue and is very complete in everything 
pertaining to telephone work. No. 20 lists a complete general line 
of electrical supplies for electric lighting, street railway and other 
construction. Catalogues will be sent upon request, together with 
an up-to-date price list. 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, is dis- 
tributing a unique folder entitled “100 Per Cent Overload.” This 
describes in detail a test which has recently been made of two 
standard Peerless transformers, both 125-cycle 500-watt machines, 
one air-cooled and the other oil-cooled. The folder gives a descrip- 
tion of the manner in which the tests were carried out and the 
results, which were highly satisfactory, and showed a very com- 
mendable rating for the Peerless apparatus. 


THE BUFFALO STEAM PUMP COMPANY, Buffalo, N. Y., man- 
ufacturer of electric pumps and condensers, is distributing a new 
catalogue descriptive of its apparatus. This catalogue contains in 
compact form sufficient information to enable selections to be made 
of the type and size of pumps for ordinary or special service. The 
company will be pleased to receive communications with regard to 
special installations, and will also send on request a general cata- 
logue or any special catalogue bearing on some particular design. 


THE STANDARD VITRIFIED CONDUIT COMPANY, 39-41 
Cortlandt street, New York city, announces that it has on hand a 
large stock of multiple and single-duct conduit in all sizes, and can 
make immediate shipments. Its factories are in full operation, pro- 
ducing over 80,000 duct feet of conduit per day. The Continental 
Trust Company, of the city of New York, has been appointed re- 
ceiver for the Standard Vitrified Conduit Company pending certain 
settlements. All statements, however, are made over the signature 
of Mr. B. S. Barnard, president of the company. 


ATWATER KENT MANUFACTURING WORKS, Philadelphia, 
Pa., is sending out an attractive circular descriptive of its “auto- 
matic volt-ammeter.” This instrument is designed and calibrated 
especially for testing batteries in connection with gasoline automo- 
biles and launches, and for any other use of like capacity. The 
needle is delicately pivoted and the readings are accurate. Flex- 
ible leads of ample capacity are provided with each instrument. No 
change is made in the connection to the battery for the two read- 
ings, as that in amperes is obtained by simply pressing the button. 


ROSSITER, MacGOVERN & COMPANY, Incorporated, White- 
hall Building, 17 Battery place, New York city, advise that they 
have ready for immediate delivery several pieces of Westinghouse 
and General Electric apparatus of the latest types. Although these 
have already been put in use, they are practically new. There are 
two direct-connected units, one a 200-horse-power alternating-cur- 
rent motor; several alternating-current motors, one of two-phase 
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and several of three-phase type; a number of belted generators 
and a number of induction motors and transformers. 


THE GOULD STORAGE BATTERY COMPANY, New York city, 
announces the following recent contracts: Lexington Street Rail- 
way, Lexington, Ky., 256 cells, with a capacity of 640 amperes, and 
an automatic regulating booster of the Gould type, to be installed 
with the battery; Easton Power Company, Easton, Pa., 255 cells, 
with a capacity of 960 amperes, also switchboard and regulating 
booster (this plant is the second installation made for this com- 
pany); Northampton Power Company, Easton Pa., floating battery, 
with a maximum discharge of 360 amperes and 600 volts. S 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel. 
phia, Pa., manufacturer of the “chloride accumulator,” has closed 
contracts with the New York Edison Company, and the Chicago 
Edison Company for additional batteries. These are in addition to 
the installation mentioned in a recent issue. The battery for the 
New York Edison Company consists of 150 cells with a capacity of 
4,480 ampere-hours, and makes the twenty-third installation for 
this company. The battery for the Chicago Edison Company makes 
the fourteenth battery operated by this company, and has a capacity 
of 2,813 kilowatt-hours. 


THE STURGESS GOVERNOR ENGINEERING COMPANY, 
West Troy, N. Y., is distributing a new edition of its catalogue 
Jescriptive of its specialties. This catalogue describes and illus- 
trates turbine wheel governors, impulse wheel governors, variable 
speed power-transmission apparatus, and high-speed air pumps. 
Supplementing the matter descriptive of the apparatus manufac- 
tured by this company are several chapters detailing “Methods of 
Connecting Governors to Water-Wheel Gates,” “The Size Governor 
Required for Different Power Water-Wheels,”’ and “A Few Broad 
Principles Concerning the Speed Regulation of Water Power Plants.” 


HARVEY HUBBELL, Bridgeport, Ct., is distributing an attrac- 
tive series of advertising circulars descriptive of the Hubbell im- 
proved screw slotter, which has a capacity of 30,000 brass or 15,006 
iron screws per day; the Hubbel horizontal tapping machines, the 
Hubbell riveting machines, a price list of machine screws, a card 
showing screws for electric goods, cutlery goods, plumbers’ goods, 
stove trfmmings, piano hardware, bicycle fittings, and the Hubbell 
pull socket with lamp base attachment. This device can be attached 
to any ordinary key socket or receptacle without disturbing any part 
of the fixture already installed. The Hubbell universal attachment 
plug is particularly adapted for desk and table lamps, fans, surgica. 
instruments and other light apparatus. The base screws in without 
twisting the cord, after which the cap, with the cord attached, may 
be inserted with a slight push. This plug can be separated with a 
straight pull. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., is dis- 
tributing a new edition of its splendid catalogue descriptive and 
illustrative of the automatic telephone system manufactured by this 
company. Desk telephones, wall telephones, pedestal telephones, 
calling devices and ringers and all parts of the assembly of its 
automatic instruments are carefully described in this catalogue. 
The first large telephone exchange in the world to adopt the auto- 
matic system was opened recently in Dayton, Ohio, by the Home 
Telephone Company. It is estimated that some 7,000 people passed 
through the building on the opening day, all of whom were given 
an opportunity to see the automatic exchange in operation. The 
Automatic Electric Company secured the contract some time ago 
for a complete central office equipment to take care of a present 
capacity of 6,000 subscribers, with an ultimate capacity of 19,000. 
This exchange is now complete and the telephones are rapidly 
being connected to the switchboard. It is stated that the sub- 
scribers are entirely satisfied with the precision and promptness 
with which the Automatic company’s apparatus does the work. 


Smaller exchanges have been in operation for several years in 
Augusta, Ga.; Fall River and New Bedford, Mass.; Berlin, Ger- 
many; Auburn, N. Y., and a number of smaller towns. Dayton 18 
the first city to install so large an equipment. An automatic 
switchboard of 10,000 stations and a capacity for 100,000 has been 
completed and is now being put into service at Chicago, Ill. There 
are a number of large cities, however, which are following the 
lead of Dayton and Chicago, and which have contracted for the 
equipment of the Automatic Electric Company. Among the orders 
secured by the company are the following: A 7,000-station ex- 
change for Columbus, Ohio; a 5,000-station exchange for Grand 
Rapids, Mich.; a 2,500-station exchange for Portland, Me.; a 3,000- 
station exchange for Lincoln, Neb., and a 1,200-station exchange 
for Burlington, Iowa. 
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A FUEL AND BOILER EXHIBIT. 

A very interesting exhibit at the St. Louis Exposition will 
be that in the Steam, Gas and Fuels Building. Here will be 
shown in operation all the machinery employed in connection 
with a modern boiler house. Coal will be brought in automatic 
self-cleaning cars to the building, where it will be taken in hand 
by the various types of coal-handling machinery. ‘The boilers 
will burn coal, briquettes and oil, and they will be fitted for me- 
chanical and hand stoking. The types shown will include 
foreign as well as American makea, and they will be fitted with 
all appliances. Unquestionably the exhibit made here will be 
a revelation to by far the greater number of visitors to the 


boiler houses, who probably imagine a boiler room to be a room 
containing a number of round kettles with fires under them, 
instead of what it actually is to-day—one of the most com- 
pletely equipped shops for handling special materials; in this 
case, coal and water. 


THE MEETING OF THE BRITISH ASSOCIATION. 

In this issue we publish a report of the annual mecting of 
the British Association for the Advancement of Science. This 
meeting, which was held at Southport, was well attended, those 
taking part in the proceedings including some of the most 
distinguished men in the scientific world. The work done by 
the association covers all branches of theoretical and applied 
science. A number of very interesting papers on electrical 
topics were presented, several of which appear in this issue and 


others will be published shortly. 


ELECTRICALLY OPERATED MINE HOISTS. 

The electric motor is surely and steadily making its way in 
mining work. It has been used for a number of years for mine 
lighting and haulage and for operating coal-cutting machinery 
and drills. More recently, it has been applied with marked suc- 
cess for pumping and draining. But this application of the elec- 
tric motor to mine hoisting has been retarded by a natural con- 
servatism on the part of mining engineers. In work of this 
kind, safety and surety of control above all are the points to 
be considered. Mining engineers have been familiar with the 
performance of steam-hoisting apparatus, and have, perhaps 
naturally, felt some hesitation in changing to a new motive 
power however well this might be recommended. However, 
within the last year or 30, the advantages offered by an electric 
drive have led a number of manufacturing concerns to turn 
their attention to this particular class of work with the result 
that they are now making hoisting machinery, electrically 
driven, which seems to offer all the surety of a steam-driven 
plant, and in addition is more economical and more easily con- 
trolled. It would seem from this that it should not be long be- 
fore there will be a goodly number of mining plants operated 
entirely by electric power. 


THE ENERGY OF ELECTROLYSIS. 

An objection which is frequently raised against the dis- 
sociation theory of solution is that it seems paradoxical if the 
energy transfer during electrolysis be considered. ‘The mis- 
understanding doubtless is caused by the usual method of de- 
scribing the action which is assumed to take place during elec- 
trolytic decomposition. It is generally stated that the free ions 
carrying their respective charges move to the cathode and anode, 
there give up their charges to the electrodes, and become free 


atoms. 


Mechanical Analogy Carried Too Far. 
As has been clearly pointed out, the dissociation theory is 
nothing more than a model which is intended to give an idea of 
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the mechanics of electrolytic action, and the difficulty encoun- 
tered when considering the energy changes arise from adher- 
ing too strictly to the mechanical analogue. We are accustomed 
to speak of an electric current as flowing in a certain direction. 
We think of the positive ions as carrying a positively charged 
electron, and we think of positive electricity as flowing out of 
the electrolytic cell from the cathode. Naturally, one at first 
is led to speak of the positive ion as giving up its positive charge 
to the cathode, so that there apparently should be a transfer of 
energy from the ion to the cathode. This, of course, we know 
does not represent the actual condition. 

Flow of Energy Not Necessarily from Positive Electrode to Negative. 

This difficulty disappears, however, if we remember that 
when we say that a current is flowing in a certain direction we 
are only using a conventional expression. We think of energy 
being transferred by a flow of positive electricity in one direc- 
tion through the circuit, but we might just as well think of an 
equal flow of negative electricity in the opposite direction. The 
Indeed, at the present 
time one is inclined to the opinion that the latter statement 


result in any case would be the same. 


more nearly represents our knowledge, because, while we are 
more or less familiar with the negative electron, the positive 
electron has not yet been discovered. 

One Way of Describing the Action During Electrolysis. 

Recognizing, then, that we must not interpret too literally 
the statement made to describe electrolytic action, the apparent 
paradox of the dissociation theory disappears. The reactions 
may be described in this way: In an electrolyte we have the 
two ions carrying the one a negative and the other a positive 
charge. Under the influence of the difference of electric poten- 
tial existing between electrodes the positively charged ions move 
toward the cathode; the negatively charged, toward the anode. 
Arriving at the two electrodes, the positively charged ion re- 
ceives an equal but opposite charge of negative electricity. It 
then becomes neutral, and while it has apparently given up its 
charge it has received energy. Further, the cathode has given 
up a charge of negative electricity. It therefore has apparently 
received a positive charge, although we know it has given up 
energy to the solution. At the other end of the cell the opposite 
reaction is taking place: The negatively charged ions move to 
the anode and there receive charges of positive electricity which 
neutralize the negative charges and supply them with the energy 
required to convert them into atoms. ‘The anode has then given 
up a positive charge of electricity to the solution and trans- 
ferred energy to it at the same time. So far as the external cir- 
cuits is concerned, this is not affected by this method of de- 
scribing the reaction, because the same result is brought about 


as described above, whether we assume positive electricity to 
flow in one direction or negative to flow in the other. Indeed, 
in this case we assume that negative electricity flows from the 
source of supply to the cathode, and positive from the same 
source to the anode. The electrical displacement is completed 
by the motion in opposite directions of oppositely charged ions 
in the solution. In fact, a static condenser, as usually described, 
gives us a very satisfactory model for an electrolytic cell, except 
of course the action is not continuous in the condenser. 
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BEST CONDITIONS FOR REFINING COPPER. 

A paper upon copper refining, presented by Dr. Wilder D. 
Bancroft at the recent meeting of the American Electrochemical 
Society, at Niagara Falls, is an illustration of what can be ac- 
complished in the laboratories of our technical schools. The 
object of the work described in this paper was to determine the 
most economical conditions for refining copper, and with this 
end in view a series of tests was made to ascertain what con- 
ditions of current density and temperature would give a pure 
These tests having been 
run, it was possible to plot curves showing the variation in cost 


deposit of copper with the least cost. 


with changes in current density or temperature, and from these 
curves the conditions for minimum cost are at once seen. 


Valuable Deductions in the Paper. 

A criticism which was made of this paper was that it did not 
consider the cost of labor and of other factors which depend 
largely upon local conditions, and that these conditions might, 
and in many cases would, change entirely the conclusions reached 
in the paper. On the other hand, although those factors which 
were not considered in the paper, and which vary with the lo- 
cality, may be the controlling ones, this in no way detracts from 
Dr. Bancroft’s results are given in 
such a way that each refiner can apply the necessary corrections 
and determine for himself the best conditions for his plant; 
while had such factors as the price of labor been considered in 
preparing the paper, the results would have been applicable 
only to the particular case considered, and not been of general 
application. 


the value of the paper. 


Dr. Bancroft’s paper, besides being of value in 
itself, should stimulate our electrochemical laboratories to take 
up in the same way other processes, many of which to-day are 
conducted by rule-of-thumb methods. 


JUDICIAL PROTECTION AGAINST LEGISLATIVE REGULATION 
OF RATES FOR PUBLIC SERVICE. | 


Under the Fourteenth Amendment the right to reasonable 


compensation for property used in public service is guaranteed 
by the Federal Constitution. 


Question of the Validity of State Regulation. 

The question of the validity of state regulation of rates may 
thus be raised in the Federal courts when this right is claimed 
to be violated. The degree of judicial protection against rate 
regulation is thus to be found, as a last resort, in the decisions 
of the Supreme Court of the United States. 


State Regulation Upheld by Courts. 

That the several states have power to fix rates for public 
service has been established by an unbroken line of Supreme 
Court decisions from Munn vs. Illinois, the first of the Granger 
cases (94 U. S., 113), decided in 1876, down to Smyth 1s. 
Ames (169 U. S., 466), decided in 1898. The power of the 
Supreme Court under the Fourteenth Amendment is therefore 
asserted not to prevent or necessarily annul state regulation of 
rates, but to keep such regulation within reasonable limits. 
This position of the Court was clearly stated during the opinion 
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in Chicago and Grand Trunk Railway Company vs. Wellman 
(143 U. S., 339), where it was said that: 

“The legislature has power to fix rates, and the extent of 
judicial interference is protection against unreasonable rates.” 


Capital Entitled to Earn More than Going Rate of Interest. 

Rates to be reasonable should yield a net return somewhat 
greater, as a rule, than the prevailing rate of interest on money 
loaned with good security. In other words, capital used in a 
public service is entitled to earn, under ordinary circumstances, 
the going rate of interest plus a greater or less percentage 
as compensation for the risks of a public calling, above all 
expenses of operation. 

Effect ef Risk on Legitimate Earnings. l 

If, for example, the degree of risk in a certain line of public 
service is such that a moderate issue of its bonds bearing in- 
terest at five per cent can be sold at par, then the capital in- 
vested in capital stock for that service may be entitled to earn 
eight per cent annually, more or less, after operating expenses 
and interest on the bonds are paid. Obviously, the greater the 
risks in a given public calling, the higher must be the interest 
on its bonds to ensure their sale at par, and the higher must be 
the rate of dividends on stocks to cover the element of risk. 


Sapreme Court Decisions. 

This statement of the law is a little more definite than any 
on the point in decisions of the Supreme Court, but it is be- 
lieved to embody the underlying principle of several of its later 
opinions. In Covington and Lexington Turnpike Road Com- 
pany vs. Sandford (164 U. S., 578), it was decided that an 
act of the Kentucky Legislature, which reduced the rates of toll 
on the turnpike to a point where no dividends could be earned 
on the investment, was unconstitutional. The Turnpike com- 
pany in this case was earning an annual dividend of four per 
cent on its capital stock before the legislation in question was 
enacted. As this legislation destroyed the prospect of any 
dividend whatever, the opinion in the case is only to the point 
that the company had a right to earn something above operating 
expenses, since this was all that it was necessary for the. Court 
to decide. There is nothing in the opinion, however, to indi- 
cate that the Court thought that a dividend of four per cent 
was too high. A significant dictum in the case states that a cor- 
poration operating a public highway has a right to demand 
of a legislature, at the utmost, “that it receive what, under 
all the circumstances, is such compensation for the use of its 
property as will be just both to it and to the public.” 

The Ames Case. 

Smyth vs. Ames (169 U. S., 466), decided in 1898, gives 
some additional light on the percentage of dividends that a 
public service company has a right to earn in spite of legis- 
lative regulation, but is far from conclusive on this point. A 
law of Nebraska fixing freight rates on railways was held to be 
invalid in this case, because it appeared that the enforcement 
of these rates would reduce the gross earnings of some of the 


roads affected to amounts that would not exceed operating ex- 
penses, and would permit only a small dividend on others. 
On several of the railways in question it was shown that the 
rates named by the legislature would permit some net earnings, 
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amounting to as much aa ten per cent yearly on the value of the 
road in at least one instance. Inasmuch as the Nebraska act 
was held to be invalid in relation to all of the railways con- 
cerned, the Court evidently held that ten per cent on the 
value of a railway is not as much as it has a constitutional 


right to earn above its operating expenses. 


Company Entitled to a Fair Return. 

The mere fact that rates prescribed by a legislature. will 
permit nothing above operating expenses to be earned on some 
railways, does not render these rates invalid as to other railways 
where they permit adequate earnings. This proposition agrees | 
with the well established rule that a legislative act is invalid 
only so far as it conflicts with the Constitution, and is sup- 
ported by distinct dicta in the Sandford case already cited. 
No argument is necessary, however, to establish the conclusion 
that the earnings of each of the Nebraska railways under the 
rates fixed by the legislature would have been less than it was 
entitled to earn under the Constitution, for the Court said on 
this point: “in the exceptional cases above stated, when two of 
the companies would have earned something above operating 
expenses, in particular years, the receipts or gains, above oper- 
ating expenses, would have been too small to affect the gen- 
eral conclusion that the act, if enforced, would have deprived 
each of the railroad companies involved in these suits of the 
just compensation secured to them by the Constitution.” 

As a general rule the opinion lays down that: “What the 
company is entitled to ask is a fair return upon the value of 
that which it employs for the public convenience.” 

In this case “a fair return” meant something more than 
five per cent per annum above operating expenses on one or 
more of the railways, but just how much more is not stated. 


A Company Has a Right to Charge Profitable Rates. 

On the authority of the Supreme Court, then, as laid down 
in the Sandford case and the Ames case, the rule is that a com- 
pany engaged in a public service has a constitutional right to 
charge rates that will yield “something” above operating ex- 
penses, and apparently, also, that this something should be more 
than five per cent on the value of its property. The lower 
limit for net earnings of a public service is thus set; what 
the higher limit is, the Supreme Court has not yet decided. 

From the standpoint of reason, however, it seems clear that 
a public service should ordinarily earn something to compensate 
stockholders for the risks of the business, over and above all 
expenses of operation as above stated. 


The Two Most Definite Court Statements. 

The Sandford case decided in 1896 and the Ames case de- 
cided in 1898, were both concurred in by the entire Court, 
and are believed to afford the most definite statements that 
the Court has thus far made touching the income that reason- 
able rates must yield. There are dicta in both of these cases 
to the effect that circumstances might exist under which a 
corporation engaged in public service would not be entitled 
to earn anything above operating expenses. What these cir- 
cumstances are is not clearly indicated, however, and it seems 
certain that they must be of a very exceptional character. 

A number of cases involving the reasonableness of rates and 
the percentage of net earnings in public callings have reached 
the Circuit Courts of the United States, and these Courts have 
carried the protection of property in such callings quite as far 
as the Supreme Court. | 
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LIGHTNING ARRESTERS ON TRANS- 
MISSION LINES. 


BY ALTON D. ADAMS. 


Long electrical transmission without 
protection from lightning would be very 
unreliable. A wire scores of miles long 
and with elevations in its different parts 
that sometimes vary several thousand feet 
may act as both a conductor and con- 
denser of atmospheric electricity. If a 
direct stroke of lightning, that is an elec- 
tric current passing between clouds and 
the earth, chooses the line for its path 
the line acts as a conductor. So again 
when there is a lightning discharge either 
between two clouds or between clouds and 
the earth, near to but not by way of the 
transmission line, the lightning discharge 
may induce a very high voltage in the 
line wires acting as secondary conductors. 
When there is no passage of electric cur- 
rent between clouds and the earth or be- 
tween cloud and cloud the movements 
of charged clouds may induce static 
charges in line wires like the charges 
of a condenser. If the pressure of 
this static charge becomes great enough 
it will find its way to earth at some point 
where the insulation of the line or the 
apparatus to which it is connected is low. 
The danger from either form of atmos- 
pheric electricity is thus that in its pas- 
sage from the line to earth the insulation 
of the line or of some connected apparatus 
will be destroyed. 

Dangers of this sort are of a very real 
and present character. The annual re- 
ports of the United States Weather Bu- 
reau show a maximum number of about 
seventy thunder-storm days per year in 
Florida and an average of about thirty 
such days per year for the entire country. 
Some mountainous states like the Caro- 
linas and Colorado are particularly sub- 
ject to frequent thunder-storms. Times 
of thunder-storm are not the only periods 
during which the effects of atmospheric 
electricity are to be feared in transmis- 
sion systems. In many parts of the 
country and especially where long trans- 
mission lines vary greatly in altitude dur- 
ing their course the wires often become 
charged at high pressure under a clear 
sky, and this pressure is sometimes great 
enough to do serious personal injury and 
to pierce the insulation of generators and 
transformers. According to a report of 
a plant at Telluride, Col., where a line 
ten miles long varied between 8,000 and 
12,000 feet in elevation, forty fuses used 
with one type of lightning arrester were 
on a certain occasion burned out within 
an hour and five armature coils were de- 
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stroyed in a single storm (XI, A. I. E. 
E., 346, 350). In this plant the insula- 
tion of the apparatus became perforated 
by lightning in many places so as to cause 
frequent grounds and short-circuits. The 
transmission line between Niagara Falls 
and Buffalo was struck five times by 
lightning during a single thunder-storm 
and five poles with their cross-arms were 
destroyed (XVIII, A. I. E. E., 537). It 
is not unusual to see the lightning ar- 
resters at a station connected to a long 
transmission line flash scores of times 
during a thunder-storm, often with loud 
reports, and for the flashing at the ar- 
restera to be continuous for several min- 
utes at a time. 

Lightning arresters are wrongfully 
named, for their true purpose is not to 
arrest or stop lightning, but to offer it so 
easy a path to ground that it will not 
force its way through the insulation of 
the line or of machinery connected to 
the system. The requirements of a light- 
ning arrester are in a degree conflicting 
because the resistance of the path it offers 
must be relatively low as to discharges of 
atmospheric electricity to earth but rela- 
tively high as to any flow of current be- 
tween the transmission lines. In other 
words the insulation of the line con- 
ductors must be maintained at a high 
standard in spite of the connection of 
lightning arresters between each con- 
ductor and the earth, but the resistance 
of the arrester must not be so high that 
lightning will rierce the insulation 
of the line or machinery at some other 
point. When a lightning discharge takes 
place through an arrester the resistance 
which the arrester offers to a flow of cur- 
rent is for the moment greatly reduced by 
the arcs which the lightning sets up in 
jumping the air-gaps of the arrester. Each 
wire of a transmission circuit must be 
connected alike to arresters and the paths 
of low resistance through arcs in these 
arresters to the earth would obviously 
short-circuit the connected generators un- 
less some construction were adopted to pre- 
vent this result. In some early types of 
lightning arresters magnetic or mechanical 
devices were resorted to in order to break 
arcs formed by the discharge of lightning, 
The general objection to this class of 
arresters is that a serious short-circuit 
may be formed before the arc formed by 
the lightning can be broken by any me- 
chanical movement. 

The type of lightning arrester now in 
common use on transmission lines with 
alternating current includes a row of 
short, parallel, brass cylinders mounted 
in a row in a porcelain block and with 
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air-gaps of one-thirty-second to one-six- 
teenth of an inch between their parallel 
sides. The cylinder at one end of the row 
is connected to a line wire and the cylin- 
der at the other end to the earth, when a 
2,000 or 2,500-volt circuit is to be pro- 
tected. For higher voltages there are a 
number of these single arrestera connected 
in series with each other and then the 
free ends of the series to a line wire and 
to the earth, respectively. Thus, for a 
10,000-volt line four or, better, five single 
arresters are connected in series to form 
a composite arrester for each line conduc- 
tor. For any given line voltage the num- 
ber of single arresters going to make up 
the composite arrester for each line con- 
ductor should be so chosen that the regu- 
lar working voltage will not jump the 
series of air-gaps between the little brass 
evlinders, but yet so that any large rise 
of voltage will be sufficient to force sparks 
across these gaps. A variation of this 
practice by one large manufacturing com- 
pany is to mount the group of single 
arresters on a marble board in series 
with each other and with an adjustable 
air-gap. This gap is intended to be so 
adjusted that any large increase of volt- 
age on the lines will be relieved by a 
spark discharge. An arrester made up en- 
tirely of the brass cylinders and air-gaps 
has the serious disadvantage that an are 
once started between all the cylinders by 
a lightning discharge so lowers the re- 
sistance between each line wire and the 
earth that the generating equipment is 
short-circuited and the arcs do not cease 
with the escape of atmospheric electricity. 
To avoid this difficulty it is the practice 
to connect a conductor of rather large 
ohmic resistance in series with the brass 
cylinders and air-gaps of lightning ar- 
resters. This resistance should be non- 
inductive so as not to offer a serious 
obstacle to lightning discharge, and it 
resistance should be great enough to pre- 
vent a flow of current from the generators 
that will be large enough to maintain the 
ares started in the arrester by the light- 
ning discharge. Accurate data is lacking 
as to the amount of this resistance that 
should be employed with arresters for any 
given voltage. As a rough, approximate 
rule it may be said that in some cases 
good results will be obtained with a re- 
sistance in ohms in series with a group 
of lightning arresters that represents one 
per cent of the numerical value of the 
line voltage. That is, for a 10,000-volt 
line the group of arresters for each wire 
may be connected to earth through a re- 
sistance of, say, 100 ohms, so that if the 
generator current follows the are of & 
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arresters may be made through large 
water pipes, but to do this it is not enough 
to simply wrap the wire from the light- 
ning arresters about the pipe. A suitable 
contact with such a pipe may be made by 
tapping one or two large bolts into it and 
then soldering the wire from lightning 
arresters into holes drilled in the heads 
of these bolts. A metal plate laid in the 
bed of a stream makes a good ground. 
With some of the older types of light- 
ning arresters it was the custom to insert 
a fuse between the line wire and the 
ground, but this practice defeats the pur- 
pose for which the arrester is erected be- 
cause the fuse melts and leaves the ar- 
rester disconnected and the circuit un- 
protected with the first lightning dis- 
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the lines, should be located either in or 
just outside of stations and substations in 
every instance. If the buildings are of 
wood the arresters had better be outside 
in weather-proof cases, but in brick or 
stone buildings the arresters may be 
properly located near an interior wall and 
well removed from all the other station 
equipment. Transmission lines, on enter- 
ing a station or substation, should pass 
to the arresters before connecting with 
any of the operating machinery. 

To increase the degree of protection 
afforded by lightning arresters choke-coils 
are frequently used with them. A choke- 
coil for this purpose usually consists of 
a flat coil of copper wire or strip con- 
taining twenty to thirty or more turns 


lightning discharge through the arresters 
it must pass through a fixed resistance 
of 200 ohms in going from one line wire 
to another. It should be noted that this 
rule is given merely as an illustration of 
the resistance that will work well in some 
cases and should not be taken to have any 
general application. If the resistance 
connectdd in series with lightning ar- 
resters is high the tendency is a little 
greater for lightning to pass by the ar- 
resters and go to earth at some point in 
the apparatus where the insulation is low. 
If only a small resistance is employed to 
connect lightning arresters with the earth 
the danger is that arcs formed by light- 
ning discharges will be followed and 
maintained by the dynamo currents. In 


ty-second tO Olesi. 
etween their parali 
at one end of the ror 
e wire and the cylin. 
to the earth, whens 
arcuit is to be pre 
voltages there are i 
e arrestera connecte 
other’ and then the 
5 to a line wire an? 
ely. Thus, for; 
T, better, five sine! 
1 in series to fora 
r each line condy. 
e voitage the num- 
going to make w 
for each line cn- 


sen that the rer- , . 
a: make of lightning arrester the row charge. The modern arresters for alter- f i f 
ill not jump de onen f lig a R £ re pales and mounted with terminals in a wooden 
sine lie of little brass cylinders is connected at nating-current circuits are made up of frame, The coil 1s counceteas irere: 
ie ]} x : : } f . g 
iaa each end to a carbon rod which forms a a series of metal cylinders and short air- 


with the line wire between the point where 
the top for the lightning arrester is made 
and the station apparatus. Lightning 
discharges are known to be of a highly 
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gaps and are connected solidly without 
fuse between line and earth. 
It was once the practice to locate light- 


resistance for the purpose just mentioned. 
Two of these carbon rods are contained 
in each arrester for 2,000 or 2,500 volts, 
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any outside resistance since the carbon 
rods may easily be given all the resist- 
ance that is desirable. 

One of the most important features in 
the erection of a lightning arrester is its 
connection to earth. If this connection 
is poor it may render the arrester useless 
so far as protection from lightning is 
concerned. It need hardly be said that 
ground connections formed by driving 
long iron spikes into the walls of build- 
ings or into dry earth are of no value so 
far as protection from lightning is con- 
cerned. A good ground connection for 
lightning arresters may be formed with a 
copper or galvanized iron plate, which 
need not be over one-sixteenth of an 
inch thick, but should have an area of, 
sav, ten to twenty square feet. This plate 
may be conveniently made up into the 
form of a cylinder and should have a 
number of half-inch holes punched in a 
row down one side into which one or more 
copper wires with an aggregate area equal 
to that of a No. 4 or No. 2 wire, B. & S. 
gauge, should be threaded and then 
soldered. This plate or cylinder should 
be placed deep enough in the ground to 
ensure that the earth about it will be 
constantly moist, and the connected cop- 
per wire should extend to the lightning 
arresters. It is a good plan to surround 
this cylinder with a layer of coke or char- 
coal. 

A good earth connection for lightning 


should be provided along the line. 
sideration fails to reveal any good reason 
why lightning that reaches a transmission 
line some miles from a station should be 
forced to travel to the station, where it 
may do great damage before it finds an 
easy path to earth. It is, therefore, pres- 
ent practice to connect lightning arresters 
to each wire at intervals along the line 
as well as at stations and substations. 
The main purpose of arresters is to offer 
so easy a path to earth that lightning dis- 
charges along the lines will not flow to 
points of low insulation in generators, 
transformers or even the line itself. 
Practice 13 far from uniform as to the 
distance between lightning arresters on 
transmisssion lines, the distances varying 
from less than one to a large number of 
miles apart. In general the lines should 
be provided with lightning arresters at 
least where they run over hilltops and at 
any points where lightning strokes are un- 
usually frequent. Where a long overhead 
line joins an underground cable arresters 
should always be connected and the same 
is true as to transformers located on the 
transmission line. The multiplication of 
arresters along pole lines shouldbe avoided 
as far as is consistent with suitable pro- 
tection, because every bank of arresters 
may develop a permanent ground or short- 
circuit, unless frequently inspected and 
kept clean and in good condition. 
Arresters, besides those connected along 


one of these choke-coils is great and the 
consequent tendency is to keep the dis- 
charge from passing through the choke- 
coil and into the station apparatus and 
thus to force the discharge to pass to 
earth through the lightning arrester. 
The alternating current employed in 
transmission has such a comparatively 
low frequency that its self-induction in 
a choke-coil is small. Increased pro- 
tection against lightning is given by the 
connection of several groups of lightning 
arresters one after another on the same 
line wire at an electric station. This 
gives any lightning discharge that may 
come along the wire several paths to 
earth through the different groups of ar- 
resters and a discharge that passes the 
first group will probably go to earth over 
the second or third group. In some cases 
a choke-coil is connected into a line wire 
between each two groups of lightning ar- 
resters as well as between the station ap- 
paratus and the group of arresters nearest 
thereto. 

An electric transmission plant at 
Telluride, Col., where thunder-storms 
are very frequent and severe, was equip- 
ped with arresters and choke-coils of the 
type described and the results were care- 
fully noted (XI, A. I. E. E., 346). A 
small house for arresters and choke-coils 
was built close to the generating station 
of this system and they were mounted 
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therein on wooden frames. Four choke- 
coils were connected in series with each 
line wire, and between these choke-coils 
three lightning arresters were connected, 
while a fourth arrester was connected to 
the line before it reached any of 
the choke-coils. These arresters were 
watched during an entire lightning sea- 
son to see which bank of arresters on 
each wire discharged the most lightning 
to earth. It was found that, beginning 
on the side that the line came to the 
series of arresters, the first bank of ar- 
resters was traversed by only a few dis- 
charges of lightning, the second bank by 
more discharges than any other, the third 
bank by quite a large number of dis- 
charges, and the fourth bank seldom 
showed any sign of lightning discharge. 
Over the second bank of arresters the 
lightning discharges would often follow 
each other with great rapidity and loud 
noise. The obvious conclusion from these 
observations seems to be that three or 
four banks of lightning arresters con- 
nected in succession on a line at a station 
together with choke-coils form a much 
better protection from lightning than a 
single bank. At the plant in question, 
that of the San Maguel Consolidated Gola 
Mining Company, the entire lightning 
season after the erection of the arresters 
in question was passed without damage 
by lightning to any of the equipment. It 
would be very interesting to know what 
results would have been attained at this 
plant if the choke-coils had been omitted, 
but the conditions do not seem to have 
been varied in that way. During the two 
lightning seasons previous to that just 
named the damage by lightning to the 
generating machinery at the plant had 
been frequent and extensive. : 

A good illustration of the high degree 
of security against lightning discharges 
that may be obtained with lightning ar- 
resters and choke-coils exists at the 
Niagara Falls plants and the terminal 
house in Buffalo, where the step-up and 
step-down transformers have never been 
damaged by lightning though the trans- 
mission line has been struck repeatedly 
and poles and cross-arms shattered 
(XVIII, A. I. EB. E., 627). This et- 
ample bears out the general experience 
that lightning arresters, though not an 
absolute protection, afford a high degree 
of security to the apparatus at electric 
stations. 

Lightning arresters are in some cases 
connected across high-voltage circuits 
from wire to wire so that the full line 
pressure tends to force a current across 
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the air-gaps. The object of this practice 
is to guard against excessive voltages on 
the circuit such as might be due to 
resonance. In such a case, as in that 
where arresters are connected from line 
wire to earth as a protection against 
lightning, the number of air-gaps should 
be such that the normal line voltage will 
not force sparks across the air-gaps and 
thus start arcs between the cylinders. 
The number and total length of air- 
gaps in a bank of arresters necessary to 


prevent the formation of arcs by the regu- 


lar line voltage depends on a number of 
factors besides the amount of that 
voltage. 

According to the report of the Com- 
mittee on Standardization of the Amer- 
ican Institute of Electrical Engineers the 
sparking distances in air between opposed 
sharp needle points for various effective 
sinusoidal voltages are as follows (XIX, 
A. LE E 721). 


Kilovolt Square Root Inches 
of Mean Square. Sparking Distance. 
5 0.225 
10 0.47 
15 0.725 
20 1.0 
25 1.3 
30 1.625 . 
35 2.0 
40 2.45 
45 2.95 
50 3.95 
60 4.65 
70 5.85 
80 7.1 
90 8.35 
100 9.6 
110 10.75 
120 11.85 
130 12.95 
140 13.95 
150 15.0 


It may be noted at once from this table 
that the sparking distance between the 
needle points increases much faster than 
the voltage between them. Thus, 20,000 
volts will jump an air-gap of only an 
inch between the points, but seven times 
this pressure or 140,000 volts will force 
a spark across an air-gap of 13.95 inches. 
Two cylinders or other blunt bodies show 
smaller sparking distances between them 
at a given voltage than do two needle 
points, but when a number of cylinders 
are placed in a row with several short 
air-gaps between them, the aggregate 
length of these gaps that will just pre- 
vent the passage of sparks at a given 
voltage may be materially greater or less 
than the sparking distance of that volt- 
age between needle points. It has been 
found by experiment that the numbers 
of three and one-thirty-second inch 
spark-gaps between cylinders of non- 
arcing alloy necessary to prevent the pas- 
sage of sparks with the voltages named and 
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a sine wave of electromotive force are as 
follows (XIX, A. I. E. E., 668): 


Number of 
trinch Air- y e apn bak segs Normal 
Sexes f Withheld. | Soosi | withheld 
5 6,800 50 22,600 
10 10,000 55 28,900 
15 12,500 60 25,000 
20 14,500 65 26,000 
25 16,400 70 27,000 
30 18,200 75 28,000 
85 19,300 80 29,000 
40 20,500 deg I 
45 21,700 


According to this data only ten air- 
gaps of one-thirty-second of an inch each 
and 0.3125 inch combined length are re- 
quired between cylinders to prevent a dis- 
charge at 10,000 volts, though opposed 
needle points may be 0.47 inch apart 
when a spark is obtained with this voltage. 
On the other hand, eighty air-gaps of 
one-thirty-second of an inch each between 
cylinders of non-arcing metal, or a total 
gap of 2.5 inches, are necessary to pre 
vent a discharge at 29,000 volts, though 
30,000 volts can force a spark across a 
single gap of only 1.625 inches between 
opposed needle points. 

Under the conditions that existed in 
the test just recorded the pressure at 
which the aggregate length of one-thirty- 
second of an inch air-gaps that just pre- 
vents a discharge equals the single spark- 
ing distance between needle points seems 
to be about 18,000 volts. 

The object of dividing the total air- 
gap in a lightning arrester for lines that 
carry alternating current up into a num- 
ber of short gaps is to prevent the con- 
tinuance of an arc by the regular gen- 
erator or line current after the arc has 
been started by a lightning discharge. 
As soon as an electric spark leaps through 
air from metal to metal, a path of low 
electrical resistance is formed by the in- 
tensely heated air and metallic vapor. If 
the are thus formed is, say, two inches 
long it will cool a certain amount as the 
passing current grows small and drops to 
zero. If, however, this total arc of two 
inches is divided into sixty-four parts 
by pieces of metal, the process of cooling 
as the current decreases will go on much 
more rapidly than with the single arc of 
two inches because of the great conducting 
power of the pieces of metal. As an 
alternating current comes to zero twice in 
each period, the many short arcs formed 
in an arrester by a lightning discharge 
are so far cooled during the smal] values 
of the following line current that the 
resistance rises to a point where 
the regular line voltage can not continue 
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to maintain them, if the arrester is prop- 
erly designed for the system to which it 
is connected. In this way the many gap 
arrester destroys the many small arcs 
started by lightning discharges that would 
continue and short-circuit the line if they 
were combined into a single long arc. 

When an electric arc passes between 
certain metals like iron and copper a 
small bead is raised on their surfaces. 
If these metals were used for the cylin- 
ders of arresters the beads on their sur- 
faces would quickly bridge the short air- 
gaps. Certain other metals like zinc, bis- 
muth and antimony are pitted by the 
passage of arcs between their surfaces. 
By suitable mixture of metals from these 
two classes an alloy- is obtained for the 
cylinders of lightning arresters that pits 
only slightly and is thus but little injured 
by lightning discharges. After long use 
and many discharges an arrester of the 
class here considered gradually loses its 
power to destroy electric arcs. This may 
be due to the burning out of the zinc and 
leaving a surface of copper on the cylin- 
ders. 

Aside from the structure of an arrester 


and the. normal voltage of the circuit to 


which it is connected, its power to destroy 
arcs set up by lightning discharges de- 
pends much on the capacity of the con- 
nected generators to deliver current on a 
short-circuit through the gaps, and upon 
the inductance of the circuit. The greater 
the capacity of the generators connected 
to a system the more trying are the con- 
ditions under which arresters must break 
an arc because the current to be broken 
is greater. So, too, an increase of induc- 
tance in a circuit adds to the work of an 
arrester in breaking an arc. 

An arc started by lightning discharge 
at that period of a voltage phase when 
it is at or near zero is easily destroyed 
by the arrester, but an arc started at the 
instant when the regular line voltage has 
its maximum value is much harder to 
break because of the greater amount of 
heat generated by the greater current 
sent through the arrester. For this rea- 
son the arcs at arresters will hold on 
longer in some cases than in others, ac- 
cording to the portion of the voltage 
phase in which they are started by the 
lightning discharge. Lightning dis- 
charges, of course, may occur at any phase 
of the line voltage and for this reason a 
nuniber of discharges must take place be- 
fore it can be certain from observation 
that a particular arrester will always 
break the resulting arc. Between twenty- 
five and sixty cycles per second there is 
a small difference in favor of the latter 
in the power of a given arrester to break 
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an arc, due probably to the fact that more 
heat in the arcs is developed per phase 
with the lower than with the higher 
frequency. 

It will now be seen that while increase 
of the regular line voltage requires a 
lengthening of the aggregate air-gap in 
lightning arresters to prevent the forma- 
tion of arcs by this voltage alone, the in- 
crease of generating capacity requires 
more subdivisions of the total air-gap in 
order that the arcs maintained by the 
larger currents may be cooled with suff- 
cient rapidity. These two requirements 
are to some extent conflicting, because the 
subdivision of the total air-gap renders 
it less effective to prevent discharges due 
to the normal line voltage, as has already 
been shown. The result is that the more 
an air-gap is subdivided in order to cool 
and destroy arcs that have been started by 
lightning, the longer must be the aggre- 
gate air-gap in order to prevent the 
development of arcs directly by the nor- 
mal line voltage. 

Furthermore, the practical limit of 
subdivision of the air-gap is soon reached 
because of the difficulty of keeping very 
short gaps clean and of nearly constant 
length. As a resistance in series with an 
arrester cuts down the generator current 
that can follow a lightning discharge, 
such a resistance also decreases the num- 
ber of air-gaps necessary to give an 
arrester power to destroy arcs on a par- 
ticular circuit. 

The increase of resistance in series 
with a lightning arrester as well as the 
increase in the aggregate length of its 
air-gaps subject the insulation of con- 
nected apparatus to greater strains at 
times of lightning discharge. On systems 
of large capacity the number and aggre- 
gate length of air-gaps in arresters nec- 
essary to destroy arcs must be greater 
than the number or length of these air- 
gaps necessary to prevent the develop- 
ment of arcs by the normal line voltage, 
unless a relatively large resistance is con- 
nected in series with each arrester. To 
reduce the strains produced on the insu- 
lation of line and connected apparatus 
under these conditions by lightning dis- 
charges a resistance is connected in shunt 
with a part of the air-gaps in one make 


of lightning arrester. The net advantage 


claimed for this type of arrester is that 
a lower resistance may be used in series 
with all the air-gaps than would other- 
wise be necessary. One-half of the total 
number of air-gaps in this arrester are 
shunted by the shunt resistance and the 
series and shunt resistance are in series 
with each other. Only the series air-gaps 
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or those that are not shunted must be 
jumped in the first instance by a light- 
ning discharge which thus passes to earth 
through these air-gaps and the shunt 
and series resistances in series. An arc is 
next started in the shunted air-gaps and 
this arc is in turn destroyed because the 
shunt weakens the current in these gaps. 
This throws the entire current of the arc 
through the series air-gaps and the shunt 
and series resistances all in series with each 
other. As the shunt resistance is com- 
paratively large the current maintaining 
the are in the series air-gaps is next so 
reduced that this are is broken. Taking 
the claims of its makers just as they 
stand the advantages of the shunted 
air-gaps are not very clear. The series 
air-gaps alone must evidently be such that 
the normal line voltage will not start an 
are over them, and these same series gaps 
must be able to break the arcs of line 
current flowing through them and the 
shunt and series resistances all in series. 
Evidently the greatest strain on the in- 
sulation of the line and apparatus occurs 
at the instant when the lightning dis- 
charge takes place through the series 
gaps and the shunt and series resistances 
all in series with each other. 

Why develop subsequent arcs in the 
shunted air-gaps? Why not throw the 
shunted air-gaps away and combine the 
shunt and series resistances ? 
> 


Production of Zinc in 1902. 

In his report to the United States Geo- 
logical Survey, now in press, Mr. Charles 
Kirchhoff says that the production of zine 
in 1902 was greater than ever before, 
reaching a total of 156,927 short tons. The 
production in 1901 was 140,822 short tons, 
and in 1900 it was 123,886 tons. Of 
the output for 1902, the eastern and 
southern states contributed 12,180 short 
tons, Illinois, including Indiana, 47,096 
short tons, Kansas, 86,564 tons, and 
Missouri, 11,087 tons. The statistics of 
the production of spelter include always 
the metal produced by several works that 
treat drosses exclusively. In 1902 these 


* works made 2,716 short tons, and in 1902 


they produced 2,675 short tons. 

The consumption of spelter in 1902 
was heavy, the principal industiies in 
which it is a factor being extremely busy. 
The apparent home consumption in 1902 
was 152,682 short tons as against 141,697 
short tons in 1901 and 99,399 tons in 
1900. 

Prices were quite satisfactory during 
the year, and the demand was such that 
no ore was exported. 

Colorado has become an important 
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producer of zinc ore, the output for the 
year 1902 being placed at 26,241 short 
tons, valued at $2,544,993. The produc- 
tion of zinc ore in New Jersey in 1902 
was 209,386 short tons, as against 191,- 
221 short tons in 1901. 

The total value of the zinc imported 
and entered for consumption in the United 
States in 1902 was $85,882, as against 
$76,059 in 1901 and $128,090 in 1900. 
The exports of zinc in 1902 were valued 
at $1,863,858, as against $1,538,636 in 
1901 and $3,450,644 in 1900; and the 
exports of zinc ore in 1902 were valued at 
$1,449,104, as against $1,167,684 in 1901 
and $1,133,663 in 1900. The world’s 
production of zinc and the United States’ 
percentage of the world’s production, re- 
spectively, in 1902 are as follows: Total 
production, 538,784 long tons, percentage 
26.0, as against 501,494 long tons, per- 
centage 25.1 in 1901, and 470,937 long 
tons, percentage 23.5 in 1900. 


— a. 


The Permanency of the Atom. 

Our chemical friends seem little in- 
clined to abandon without a fight their 
belief in the immutability of the atom, 
a creed which for nearly a century has 
been shared by chemists and physicists 
alike. The modern chemist is, indeed, 
somewhat inclined to scientific Toryism; 
but this mental attitude is by no means 
uncommon among scientific men, as is 
well shown by the violent opposition 
which had to be conquered by the un- 
dulatory theory of light. It has, more- 
over, certain advantages. A new hypoth- 
esis must be compelled to prove that it 
has other claims to acceptance beyond its 
novelty and originality, and most useful 
work is done by the supporters of older 
.theories in subjecting the newcomer to 
a searching criticism. Nevertheless, it 
would seem that the chemist has hitherto 
utterly failed to make any serious attack 
on the electrical theory of the atom, as 
now advanced by many physicists; an 
hypothesis which, as pointed out by Sir 
Oliver Lodge, involves the consequence 
that each and every atom is in a process 
of slow disintegration. 
careful and painstaking work of the great 
chemists of last century only served to 
confirm the truth of Dalton’s great gener- 
alization ; but it has also to be remembered 
that for an equal period chemists had 
failed to detect in atmospheric air any 
trace of the new gases of the Argon group, 
and were indebted to a physicist for the 
hint which led to their discovery. Chem- 
ists claim that the known facts of radio- 
activity are capable of explanation on 


Of course, the, 
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the lines of ordinary chemistry ; but when 
their claims are more closely examined, 
it would seem that a truer statement of 
their case would be that some of the facts, 
in the absence of others, might be thus 
explained. Thus Dr. Lowry has suggested 
that the behavior of thorium X and thor- 
ium was precisely analogous to that of 
certain organic compounds, such as m 
bromo-nitro-camphor, which in its “nor- 
mal” form is a neutral body and a dielec- 
tric, while in the “pseudo” form it is a 
strong acid and electrolyte. Either form 
is readily changeable into the other, the 
rate of change varying in the same man- 
ner as the radioactivity of thorium X and 
thorium. He entirely fails to take into 
account, however, the enormous amount 
of energy liberated in radioactivity; and 
as Professor Rutherford pointed out at 
the time, his hypothesis involved that of 
the possibility of perpetual motion. More 
recently Professor Meldola has suggested 
that radium, as we know it, is an endo- 
thermic compound of some unknown 
element with helium, and is not in itself 
an element at all. He points out that 
nitrogen, which to a certain degree re- 
sembles helium in its inertness, is a fre- 
quent constituent of endothermic com- 
pounds; and a fortiori suggests that a 
helium compound should on its decom- 
position liberate still greater energy. The 
objections to this hypothesis are several. 
In the first place it is difficult to believe 
that so endothermic a body as the pro- 
posed compound can be dissociated with- 
out an explosion. Secondly, the rate of 
the radium change seems nearly inde- 
pendent of the temperature, which is the 
case with no known chemical reaction; 
and, finally, the energy liberated is out of 
all proportion greater than that accom- 
panying any known chemical change. Mr. 
C. D. Whetham states that the energy 
liberated by the dissociation of a gramme 
of radium is between 20,000 and 1,000,- 
000 times as great as that set free in the 


formation of a gramme of water. Of 
course, the hypothesis that atoms consist 
merely of a constellation of negative and 
positive electrons is not yet fully proven, 
and it is certainly curious that no positive 
electron has yet been detected in the free 
state—Engineering (London). 


—— a. 


Automobile Club Trials. 

The Automobile Club of Great Britain 
and Ireland has been conducting some 
practical trials of various makes of ma- 
chines. The machines were tested first 
for brakes, dust and noise, and were then 
entered in a 1,000-mile endurance run. No 
electrically propelled car was entered. 
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Production of Lead in 1902. 

Under the influence of a lower range 
of prices for lead, assisted, in the Rocky 
Mountain districts, by low returns for 
the accompanying silver, says Mr. Charles 
Kirchhoff, in his report to the United 
States Geological Survey on the produc- 
tion of lead in 1902, now in press, the 
lead-mining industry did not prosper in 
1902 as much as other branches of metal 
mining. The principal cause was that 
in the previous years a very large stock 
of lead had accumulated. This was suc- 
cessfully worked off during 1902, which 
was a year of enormous consumption of 
all the metals. The stock of lead, which 
was 53,733 short tons at the beginning 
of the year, had been carried down to 
11,595 short tons at its close. Under the 
circumstances the fact that the produc- 
tion was about as large in 1902 as it was 
in 1901 is encouraging; but there has 
been some shifting of the territorial 
source of production. Relatively, the 
Mississippi region has gained in impor- 
tance, showing an increase in output at 
the expense of the Rocky Mountain dis- 
tricts, which declined in production. 

The domestic production in 1902 was 

70,000 short tons, as against 270,700 
short tons in 1901, and 270,824 short 
tons in 1900. The production of refined 
lead in the United States in 1902, irre- 
spective of the source from which it was 
drawn, amounted to 377,061 short tons, 
as against 381,688 short tons in 1901. 

The apparent home consumption of 
lead in 1902 was 335,485 short tons, as 
against 274,020 short tons in 1901, and 
269,302 short tons in 1900. The domes- 
tic consumption was greater than ever 
before in the history of the country. 

The total value of lead imported and 
entered for consumption in this country 
in 1902 was $648,063, as against $364,459 
in 1901, and $702,213 in 1900. The total 
value of the lead exports in 1902 was 
$696,010, as against $624,534 in 1901, 
and $459,571 in 1900. 

In January, 1902, the American Smelt- 
ing and Refining Company advanced the 
price of lead from four cents, which had 
been named in December, 1901, to 4.10 
cents for moderate lots. At that price 
the metal was held during the remainder 
of the year. 


Electric Signaling on Railways. 

The Northeastern Railway, of England, 
has just installed the Crewe system of 
electric signaling in its freight yards at 
York. 
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THE STEAM, GAS AND FUELS BUILD- 
ING AT THE ST. LOUIS EXPOSITION. 


TYPIFYING THE USE OF ALL MODERN 
FORMS OF FUEL AND FUEL ECONOMIZERS. 


It is interesting to note the most re- 
cent ground plan issued by the Universal 
Exposition of 1904, and to compare it 
with the plans previously issued during 
the past two years. The claim has always 
been made that these ground plans have 
shown only such items as at the time 
of issue could be termed fixed facts, in 
other words, that they could be considered 
as plans showing the actual develop- 
ment. Comparison with previous issues 
seems to substantiate this claim and in- 
spire confidence in the management which 
refrains from making statements until it 
is sure of making them good. 

Over a year ago Mr. Moore, chief of 
the machinery department, claimed that 
the steam boiler, boiler appliance, gas 
producer and fuel-handling proposition 
would be adequately and creditably 
housed in a spacious building and that 
this building would be found in the cen- 
tre of the grounds and at the intersec- 
tion of the main thoroughfares con- 
necting the northern and southern and 
the eastern and western sections of the ex- 
position. To the outsider there seemed 
very little basis for this claim, but the 
physical evolution of the exposition ap- 
pears to substantiate Mr. Moore’s pre- 
diction. What at first was a boiler 
house about 100 by 75 is now the Steam, 
Gas and Fuels Building, a steel construc- 
tion, fireproof structure, 326 by 300 feet. 
This building is over sixty per cent com- 
pleted and the installation of boilers in 
it is already progressing. The structure 
Is particularly light and airy and all the 
arrangements are to contribute to the pro- 
gramme for making this building at- 
tractive not only to the engineering fra- 
ternity but to the general public. It cer- 
tainly is located at a point where, by the 
prominence of its location and the char- 
acter of its surroundings, it can easily 
attract a full audience for its exhibitors, 

The exhibits to be installed are intended 
to illustrate the most modern methods 
and economies in steam, and gaa genera- 
tion and the handling and treatment of 
fuels. The illustration commences with 
the coal in fifty-ton, hopper bottom, self- 
cleaning, steel cars controlled and oper- 
ated by the exposition. These cars bring 
the coal from the mine to the Steam, Gas 
and Fuels Building, there it is dumped 
and automatically conveyed to and from 
bunker and crusher, or either, and thence 
to the mechanical] stokers, gas producers, 
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and briquetting machines. Over 2,200 
lineal feet of conveyor lines are required 
in this automatic coal-handling system. 
Bituminous coal, anthracite coal, briquet- 
tes and crude oil will all be availed of 
with the purpose of providing lines for 
comparison and to illustrate as fully as 
practicable the broad subject of the use 
of fuels for power purposes. 

In both hand-firing and mechanical 
stokers particular attention is being paid 
to the avoidance of the smoke nuisance. 
The stoker builders are afforded an op- 
portunity to substantiate their claims in 
this direction, for on installations of 1,500 
horse-power or over a separate stack is 
to be furnished by the exposition for each 
installation and thus a line for practical 
demonstration and comparison is estab- 
lished. In hand-firing, briquettes will be 
largely availed of and the claim of the 
possibility of smokeless combustion from 
their use can be substantiated or refuted. 

Boilers have been drawn from Euro- 
pean as well as from American shops and 
particular attention is being paid to 
marine water-tube boilers. The standard 
marine types of boilers are less familiar 
than the standard stationary types to the 
average engineer, and it is believed that 
where economy of space is an essential 
they may demonstrate advantages. In any 
event opportunity for direct comparison 
between the various water-tube marine- 
type boilers operating side by side and 
under the same conditions will be inter- 
esting and instructive. 

Different groups of boilers are to be 
operated at different pressures and prac- 
tice from 125 pounds to 250 pounds il- 
lustrated. 

Owing to the central location of the 
Steam, Gas and Fuels Building and in 
deference to the architectural harmony, it 
is impractical to establish natural draft 
boiler stacks, and, consequently, mechanic- 
al draft will be availed of. This affords 
the blower builders an opportunity to ex- 
ploit their systems. 

The water supply in St. Louis is not 
without features which are objectionable 
in boiler practice, and this condition is 
very generally being availed of by the 
builders of water-purifying apparatus to 
exploit the practical value of their sys- 
tems. 

The installation of a number of inde- 
pendent steam generating systems carries 
with it the possibility to illustrate a 
variety of accessory items, such as feed- 
water pumps, feed-water heaters, injectors, 
traps, valves, gauges and various steam 
specialties. 

In gas producers the range is from a ca- 
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pacity to supply an engine of fifty horse- 
power to a capacity for a 3,000-horse-power 
unit or collection. The most notable pro- 
ducer units are as follows: one of 2,400- 
horse-power direct-suction system, from 
Julius Pintsch, of Berlin; one of 3,000- 
horse-power, Duff-Whitfield system, from 
W. F. Mason & Company, of Manchester, 
England, and one of 2,000-horse-power, 
from R. D. Wood & Company, Philadel- 
phia. Both of the latter will avail of 
tanks or holders. A Thiessen gas scrubber 
built by the John Cockerill Society, of Se- 
raing, Belgium, will be shown in opera- 
tion. The installation of the latest gas 
producer serving the latest types of gas 
engines driving alternators and operating 
side by side on the same load with steam 
boilers at the one end and steam recipro- 
cating and turbine engines on the other 
end will go far toward a determination of 
the claim by the gas engine advocates that 
the gas producer, gas engine proposition 
has in efficiency and first cost and operat- 
ing expense great and universal advan- 
tages over the steam boiler, steam engine 
proposition. 

The programme announced, and already 
so far carried into effect that we may 
reasonably look for its complete fulfil- 
ment, certainly demands consideration 
and no small amount of admiration. If 
Mr. Moore succeeds in doing what he has 
planned he will deserve great thanks from 
the engineering world, and in any event 
every assistance and encouragement should 
now be extended to him. 

d 
Purchasing a Play by Wireless 
Telegraphy. 

On Thursday, October 1, a wireless tele- 
gram from Mr. Frank Curzon, the Eng- 
lish theatrical manager who was at that 
time on board the St. Louis returning 
to England, was received by Mr. Charles 
B. Dillingham, the enterprising play- 
wright and theatrical manager, while at 
the Garrick Theatre, making an offer for 
the English rights to “Her Own Way” 
in which Miss Maxine Elliott has been 
playing. Mr. Curzon saw the play on 
Tuesday night and just before sailing he 
telegraphed to Mr. Clyde Fitch, its tal- 
ented author, asking for the English 
rights. Mr. Fitch answered with a wire- 
less despatch, which reached the St. 
Louis off Nantucket, informing Mr. Cur- 
zon that Mr. Dillingham had already pur- 
chased the English rights. Mr. Curzon 
immediately sent a wireless despatch to 
Mr. Dillingham as mentioned above. 

This incident shows how quickly an en- 
terprising business man is to take ad- 
vantage of the latest applications of elec- 
tricity. Mr. Dillingham is now consider- 
ing the offer which, had not wireless teleg- 
raphy service been available, would not 
have reached him until six days later. 
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Mountain Electric Road in Switzerland and the Sublin 


ITHIN the last few years a great 
W number of mountain railways 
have been installed along differ- 
ent points of the railroad lines in Switzer- 
land, in order to afford an easy communi- 
cation between the railway stations and 
the numerous villages or health resorts 
which are situated at the top of the moun- 
tains. This is of great benefit to these lo- 
calities, as they can be reached in a small 
fraction of the time which is taken by 
the old horse conveyances winding around 
the mountain. An interesting example of 
a heavy grade electric line is afforded by 
the Bex-Gryon-Villars system, which 
commenced to operate a few years ago. 
This line has been equipped by the Com- 
pagnie de PIndustrie Electrique, of 
Geneva, on the Thury direct-current sys- 
tem. The current for the road is fur- 
nished by a large hydraulic plant in the 
vicinity. 

The electric road is built in three dis- 
tinct parts, as is required by the profile 
of the region. The line starts from the 
railroad station near the town of Bex 
and has a total length of eight miles. The 
first section from Bex to Bevieux passes 
through a level stretch and the trolley 
system is used with the ordinary track. 
From this point the road climbs up the 
mountain on a rack-and-pinion system 
to Gryon; from this poinb to the ter- 
minus at Villars the road is nearly level 
and the ordinary system is used. This 
railroad supplies a region which is much 
frequented by tourists; the town of Bex, 


Hydraulic Plant. 


By C. L. Durand. 


these conditions an electric locomotive 
and a motor car are employed. The mo- 
tor car runs alone over the two level sec- 
tions of the road at the top and bottom. 
On the rack-and-pinion section, in the 
middle, the electric locomotive is used to 
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which includes a number of tunnels, cuts 
and embankment walls. The longest tun- 
nel measures 650 feet and is built on a 
twenty per cent grade and a curve of 270 
feet radius. After a number of other con- 
structions the line passes over the road 


Fig. 1.—View oF Roan on BEx-Gryon-VILLARS SYSTEM. 


take the car up the grade. The trolley 
system is employed in all these cases. 
Starting from the station of Bex, on 
the Jura-Simplon railroad, the motor car 
runs as far as Bevieux on a comparatively 
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in the Rhone valley, as a spring and 
autumn health resort, and Villars, on the 
summit of mountain as a summer station ; 
the village of Gryon is likely to develop 
considerably as a health resort since the 
establishment of the road. 

Jn order to operate the line under 
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Fig. 2.—HYDRAULIC PLANT AT SUBLIN. 


level grade. The rack-and-pinion system 
then commences to climb the side of the 
mountain, starting in front of the com- 
pany’s shops at Bevieux. This part of the 
line, which is 3.1 miles long, presents the 
most interesting feature on account of the 
steep grades and the road construction 
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from Bex to Gryon on an iron bridge 
truss. After a long curve the line passes 
to the north and finally reaches the village 
of Gryon which is situated on the top of 
the mountain at an altitude of 3,700 feet. 


The rack-and-pinion road thus mounts 4 
total height of 2,110 feet. 

The engraving Fig. 1 shows @ view of 
the road on the heavy grade. The loco- 
motive is placed in the rear and pushes 
the passenger car up the grade. The elec- 
tric locomotives have been equipped by 
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the Compagnie de l'Industrie Electrique, 
on the Thury system, which is now in 


successful use on a number-of such moun 


tain roads in Switzerland and other coun- 
tries. The mechanical part has been built 
by the Fabrique de Locomotives de Win- 
terthur, a well-known Swiss firm. The 
present road was the first to use this new 
system of locomotive. It is equipped with 
two Thury motors of 100 horse-power 
each. The current for the motors is taken 


from an overhead line, which gives 650 
volts, direct current, by means of a double 
trolley. The first section of the road, 
from Bex to Bevieux, is also equipped 
with a set of ordinary trolley cars of a 
smaller size in order to supply the local 
needs. 

The hydraulic plant, Figs. 2 and 3, 
which supplies current for the traction 
line and the surrounding districts, is 
situated on the Avancon, a rapid moun- 
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tain torrent which is already used for sup- 
plying power to other plants. The Sub- 
lin plant uses a head of water of 520 
feet. The mean output of the stream is 
800 litres per second, so that the turbines 
can use about 1,600 horse-power. From 


the dam starts an underground conduit 


ELECTRICAL REVIEW 


4,500 feet long which is constructed in 
cement beton, with an oval section, and 
has a maximum height of four feet. 

The canal leads down to a small reser- 
voir which serves as the starting point for 


the penstock and assures a constant water 
supply under a variable flow of the con- 
duit. The reservoir is twenty-six feet 
in dfimeter and has twelve feet depth; 


Fie. 3.—SUBLIN HYDRAULIC PLANT. 
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running in an armored cement conduit. 
The penstock leads to the six main 
turbines of the station, which have been 
constructed by Escher Wyss & Company. 
These turbines give 400 horse-power each 
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and work at 600 revolutions per minute. 
They are provided with automatic speed 
governors, which are operated by a small 
hydraulie motor. The engraving, Fig. 4, 


Fic. 4.—INTERIOR OF SUBLIN PLANT. 


it is built of armored cement. To the 
right will be noticed the penstock, which 
runs down a steep grade to the station. 
It has a total length of 1,350 feet with 
an interior diameter of thirty-six inches. 
The overflow conduit also starts from the 
reservoir and has a length of 1,020 feet, 


shows the interior view of the station. 
The Sublin plant is equipped with six 
dynamos in all, and is laid out so as to 
provide for the lighting and motor cir- 
cults of the town of Bex and the neigh- 
boring region, as well as for the local 
tramway line of Bex-Bevieux and the 
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mountain railway of Bex-Gryon-Villars. 
For the tramway lines the station has 
two main generating sets on the Thury 
direct-current system, one of which is 
used as a reserve. The remaining four 
groups are provided with three-phase al- 
ternators. The use of the three-phase al- 
ternating-current system is now becoming 
more general in Switzerland and it is re- 
placing the monophase and biphase sys- 
tems which were formerly used, on ac- 
count of the advantages it gives both for 
motor starting and economy in the line. 
On the other hand, the monophase and bi- 
phase current have been preferred for 
different reasons, especially as they gave a 
greater facility for regulating the voltage, 
which is a considerable advantage in sta- 
tions which combine both lighting and 
traction systems. But since the rise in 
the price of copper this latter consider- 
ation had to be sacrificed for the sake of 
economy in the line. Owing to these rea- 
sons the triphase current is coming into 
use in many of the new plants, of which 
the present station is an example. 

The four alternators which are installed 
at Sublin are designed for 5,200 volts. 
These machines have been furnished by 
the Westinghouse company and furnish 
triphase current at 5,000 volts and fifty 
cycles, at thirty-three amperes per phase. 
The exciters are mounted on the end of 
the shaft. The machine complete weighs 
12.2 tons. 

The two direct-current generators for 
the traction lines will be noticed in the 
foreground. These machines have been 
built by the Compagnie de 1|’Industrie 
Electrique, on the Thury system. They 
are six-pole machines, which deliver nor- 
mally 300 amperes at 650 volts. The field 
windings are over-compounded so as to 
compensate for the variations of voltage 
in the traction system. The machines are 
designed, however, so that the variation 
in the voltage from no load to full load 
does not exceed eight per cent at a con- 
stant speed and field charge. According 
to the tests these machines show an effi- 
ciency of ninety-three per cent. The total 
weight of the armature is about three 
tons, and that of the whole machine in 
running order nine tons. The commu- 
tator is built up of 309 copper strips, and 
on account of the great number of strips 
which are. used a very uniform voltage 
line is obtained. The copper of the com- 
mutator alone represents a weight of 800 
pounds. 

The generators are connected to the 
turbines by an elastic coupling. The fly- 
wheel next to the turbine carries a set of 
pins or projections and a smaller disc 
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lying next the generator has a Jike set of 
projections. The two sets of pins are then 
connected across in pairs by short rubber 
bands to form the elastic coupling. The 
floor of the station is covered with a layer 
of asphalt one and one-half inches thick, 
which forms a good insulating covering. 
As will be observed, the machines are 
bolted down upon a set of porcelain in- 
sulators which have been firmly fixed in 
the flooring. This system of insulation 
has given good satisfaction. The direct 
current for the traction lines is taken to 
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distribution will be observed in one of the 
diagrams. The high-tension lines for the 
motors use a three-wire line and the light- 
ing circuits a btwo-wire line. At differ- 
ent points on the main circuit are placed 
the substations for supplying the low-ten- 
sion circuits for the lighting or motors. 
In these stations are placed a set of mono- 
phase or three-phase transformers which 
are connected in parallel in each 
case. In one instance the high- 
tension current is used direct at 
5,000 volts at the electrolytic plant of 
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Fig. 5.—SECTIONAL VIEW OF LOCOMOTIVE. 


the trolley wires by a series of overhead 
feeders which are connected in parallel. 
The other pole of the generators is 
grounded by connecting with the rails of 
the track at a point near the main sta- 
tion. 

The alternators supply the main distri- 
bution lines directly without’ the use of 
step-up transformers. The system com- 
prises both lighting and motor circuits. 
All the lighting circuits have been mount- 
ed upon one of the phases. The system of 


Monthey. In this case the alternating cur- 
rent is taken by large synchronous rotary 
converters of 300 horse-power each, which 
produce continuous current for the elec- 
trochemical work. 

The sectional view, Fig. 5, of the loco- 
motive used on the traction line shows 
the general arrangement of the system 
and the method which has been adopted 
for mounting the two 100-horse-power 
motors, with the sets of gearing used for 
operating the rack-and-pinion mechanism. 
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The total length of the locomotive over 
the connecting pieces measures sixteen 
feet. The distance between the main 
axles is seven feet three inches, and the 
distance between the shafts of the gear 
wheels of the rack-and-pinion three feet 
one inch. The locomotive has a total 
width of eight feet three inches, and a 
height of seven feet six inches from the 
rail level to the roof, exclusive of the 
trolley fixtures. The truck of the loco- 
motive is composed of two strong side- 
beams of channel iron braced across by 
smaller bars. This forms a solid base on 
which is placed the frame or body of the 
locomotive, which has been furnished by 
the Société de Neuhausen. The body of 
the locomotive, which is thirteen feet long, 
has three windows and a sliding door on 
each side, also an iron ladder attached in 
the rear for mounting on to the roof to 
make repairs to the trolley. 

The motor operates the pinion which 
engages with the toothed rail between the 
tracks by means of double-reduction gear- 
ing. Each set of motor and gears is ex- 
actly alike. The toothed rail is double, 
forming two racks placed side by side 
with about one-inch space between them. 
The teeth of the racks are staggered so as 
to give a better hold. The disposition of 
the gearing will be observed in the case 
of the left-hand motor. The first pinion 
a, mounted on the motor shaft, which has 
only ten inches in diameter, engages with 
a large gear wheel b of forty-three inches 
diameter. From the gear b a shaft passes 
across the locomotive carrying on the op- 
posite side a small pinion c. The latter 
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posed symmetrically in the opposite di- 
rection. The total ratio of speed reduc- 
tion given by the gear sets is one to eight, 
and as the motor makes an average speed 
of 525 revolutions per minute the loco- 
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band brakes working over drums, brake 
shoes and an automatic brake. The band 
brakes are placed upon steel pulleys 
which are mounted directly upon the 
motor shafts. 


Above the motor A will 


Fic. 6.—MOTOR IN USE on LOCOMOTIVE. 


motive has a speed of five miles an hour, 
as the diameter of the main rack pinion 
is twenty-five inches. The maximum 


Fie. 7.—CONTROLLER CONNECTIONS. 


pinion engages with a gear of twenty- 
inches diameter which is placed directly 
below it and mounted upon the axle of 
the main pinion which engages with the 
rack. The latter pinion has a. diameter 
of twenty-five inches. The second motor 
has a like system of gearing which is dis- 


speed admitted for the locomotives is 7.5 
miles an hour. 

As the locomotive is designed to mount 
a steep grade, the system of braking had 
to be carefully carried out. ‘Three sets 
of brakes working on different principles 
have been provided in this case, namely, 


be observed the handle d which operates 
a lever d’; to the end of this lever is at- 
tached one end of a strong steel band e e e 
three inches in diameter which passes 
around the large pulley on the motor shaft 
noticed in dotted lines. The band is fixed 
at the other end and by turning the handle 
d a strong pressure is brought to bear on 
the drum. The brakes on both motors 
are operated by the same handle. An 
automatic device operated by a centrifugal 
mechanism ff acts upon the steel bands 
when ‘the speed exceeds a certain point 
and causes a braking action. 

A powerful set of hand brakes is also 
provided. These will be observed in the 
section view where h h, h’ h’ represent two 
brake cylinders which are mounted on 
each side of the main pinions. These cyl- 
inders are of cast iron and carry a set of 
annular grooves on the surface in which 
fit a set of corresponding projections on 
the brake shoes to provide a strong grip- 
ping surface. The brake shoes of bronze, 
which are noticed at KK’ in the sectional 
view, are thrown on by a series of levers 
from the crank g which is placed next to 
the controller in the front of the loco- 
motive. In the rear will be observed the 
water tank r which has a set of piping to 
supply water to the different brakes for 
keeping them cool. It is filled from the 
outside of the locomotive at 7. The dis- 
position of the two trolleys will also be 
noticed in the_sectional view. The total 
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weight of the locomotives of this pattern 
is about fourteen tons, and the weight of 
the passenger car when fully loaded varies 
from sixteen to eighteen tons. 

The motor which has been designed for 
this type of locomotive will be observed 
in the engraving, Fig. 6, which shows the 
disposition of the motor and the founda- 
tion casting. These motors have a hexag- 
onal cast-steel body which contains the 
six field poles cast together with the 
frame. The armature is of the Thury 
drum-wound pattern with the winding 
laid in slots. The field bore is 23.2 inches. 
The lower bed-plate is cast in one piece 
and has a flange projection at either end 
by which the motor can be solidly bolted 
down to the main side beams of the loco- 
motive. The shaft of the motor, which 
runs in ball bearings, carries on the outer 
side the pinion which engages with a set 
of double-reduction gearing for operating 
the rack-and-pinion system, as will be 
further described. 

The controller which is used with the 
present locomotive consists of a rectan- 
gular sheet-iron box containing the con- 
troller mechanism and has a vertical 
hand-wheel on the front side and a lever 
at the top which works over a sector. The 
controller is composed of two distinct 
parts, which will be observed in the dia- 
gram of connections, Fig. 7. One part 
consists of a regulating circle for the 
motor speed composed of twenty-five seg- 
ments for the resistances, and the second 
is a series of contacts which is shifted 
back and forth by the hand lever, as no- 
ticed to the right. The regulation of the 


motor speed by means of the resistance — 


coils is carried out by a central pivoted 
arm which revolves over the segments. 
This arm also passes over an inner metal 
ring which has a ground connection. At 
the outer end the controller arm is pro- 
vided with a strong magnetic blowout 
which suppresses the sparking at the con- 
tacts. 

As to the are which is produced when 
the current is finally cut off, this has been 
made as small as possible by the follow- 
ing device. The arc formed by the main 
current is produced in a special apparatus 
or spark-breaker, which is placed outside 
the controller case in the roof of the loco- 
motive and is operated by a small electro- 
magnet. This device is shown to the right 
of the controller circle in the diagram. 
At the time of breaking the circuit the 
current is passed into a circuit containing 
two carbon contacts C, one of which is 
movable. When the controller arm comes 
over its last contact plate the current is 
broken in a small electromagnet B, which 
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holds the carbon contacts together, and 
the points are separated. The spark 
which is produced at the contacts is then 
blown out by the action of the electro- 
magnet S, into which a strong current is 
passed at this moment. This device is 
found to work very satisfactorily. 

The second part of the controller, which 
is observed on the right of the diagram, 
is used for obtaining the direct or reverse 


running of the motor and for carrying. 


out the electric braking action of the 
motors by short-circuiting their armatures 
through a low resistance. This controlling 
switch is composed of a lever which works 
over a toothed sector, acting upon a stout 
rod which shifts the contacts back and 
forth in a vertical direction. The current 
which comes from the two trolleys passes 


Fig. 8.—ELEcTRIC CONNECTION OF LOCOMOTIVE. 


first through an automatic circuit-breaker 
D, placed overhead. The circuit-breaker 
can also be worked by hand in case of 
need. The current passes through the 
controller switch and thence to the two 
motors, which are connected in parallel. 
From the motors it passes to the resistance 
coils by means of the circular switch and 
from thence to the ground circle and to 
earth. 

The diagram, Fig. 8, shows the elec- 
trical connections of the locomotive, with 
the controller M on the left. At D is the 
automatic circuit-breaker, and at C the 
magnetic blowout. ‘The resistances are 
mounted above the motors in a large sheet- 
iron box. These resistances are formed 
of strips of corrugated iron whose 
section is calculated so as to support 
the total current due to the electric 
braking action of the motors. On this 
account they are required to have a much 
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larger size than a set of ordinary starting 
resistances for the motors. To avoid heat- 
ing up of the resistances under the heavy 
currents an effective air-blowing system 
is provided. In the rear of the resistance 
case is an electric motor which drives a 
large air fan. This motor is connected 
to the circuit of the resistance coils so that 
it can operate when the locomotive is on 
the down-grade and the trolleys are taken 
down, as it is during this time that the 
resistance heats up the most and the fan 
is especially needed. In this case the 
motors of the locomotive run as generators 
and are connected upon the resistances. 

To carry out this manceuvre, as well as 
to secure the electric braking action, the 
current from the overhead line is cut off 
by a switch and a connection is made with 
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the ground by means of the controller 
lever. The direction of the current in 
the machines is the same as for the for- 
ward running. The motors now act as 
generators and work directly upon the 
resistances, and the latter are varied to 
suit the requirements. 

A series of interesting tests was carried 
out at the time of putting them into prac- 
tice which showed that they were capable 
of performing all that the constructors 
claimed for them. The locomotives were 
required to push a passenger car of the 
standard type up a twenty per cent grade. 
The car was loaded with salt bags up to 
the maximum weight allowable, or 18.7 
tons. Four trips were thus made up the 
grade at a speed of 4.5 miles an hour. 
The motors of the locomotive each took 
a current of 112.5 amperes at 650 volts, 
thus giving together about 210 horse- 
power. On the down-grade trips with 
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the electric brake alone in action the re- 
sult was all that could be expected, and 
the speed of the descent could be regu- 
lated with ease and also within the widest 
limits, for the electric braking actfion 
comes into full play at a speed as low as 
a quarter of a mile an hour and works 
from that point up to the maximum of 
seven miles an hour, which is not ex- 


ceeded in practice. 

The automatic brake also worked very 
well on the different trials; it is thrown 
on automatically when a speed of seven 
miles an hour is reached and brings the 
train to a full stop without any shocks 
and inside of a short distance. In the 
test of the hand brakes it was found that 
with a very slight effort the descent of 
the thirty-ton train on a twenty per cent 
grade could be stopped within ten or 
twelve feet. One point to be remarked is 
the advantage which the electric braking 
action with direct current has over the 
polyphase locomotives, as in the former 
case the locomotive is entirely independent 
of the line and the machines at the gen- 
erating station. This gives a great secur- 
ity to the system, especially in the present 
case where heavy grades are used on the 
line. Usually the car descends with its 
trolley poles lowered. Another advantage 
of the direct current for this application 
lies in the fact that the speed can be varied 
within wide limits down to an almost com- 
plete stop of the train, while with the 
polyphase system the electric braking ac- 
tion can only take place when the speed 
exceeds the normal speed of the ascent 
corresponding to the synchronism of the 
polyphase motors with the alternators. 


> 
Electric Railway Possibilities in 
South Africa. 

The following interesting discussion of 
the possibilities of electrical operation 
of railways in South Africa is taken from 
the report of Mr. Hoy, the chief traffic 
manager of the Central South African 
Railways: 

“The success with which heavy loco- 
motive engines are now teing employed 
in these colonies, as well as in England, 
points to the maximum having been 
nearly, if not actually, reached. A 120- 
ton locomotive upon an eighty-pound rail, 
on a three-foot six-inch gauge, 18 what 
would generally be considered a favorable 
result. If the locomotive limit has been 
attained, there are evidences of develop- 
ments in substituting a newer motive 
power upon lines where the nature of the 
traffic to be conveyed renders it possible 
to utilize electrical or other systems of 
energy. The employment of the heavy 
locomotive has its unquestioned econo- 
mic merits, but it is an important con- 
sideration whether freight vehicles may 
not with advantage be equipped with 
their own motive power, either for in- 
dividual or collective haulage. The 
grade will always largely influence the 
value of the locomotive, but upon sections 
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admirably adapted for the use of elec- 
tricity, the adhesive power may with ad- 
vantage be abandoned for the energy at- 
tached to the vehicle itself, and thus over- 
come the resistance common to the pres- 
ent system of haulage. Whether the 
bower to be employed be electricity or a 
combination of other forces, there can no 
longer be any doubts, that upon short 
and busy lines steam can be superseded. 
If any section of railway in South Africa 
lends itself for advancement in this di- 
rection, the Springs-Randfontein length 
offers an admirable opportunity for the 
expansion of such scientific energy. The 
working of so many mines sidings might 
assure the success of a change in working. 
There is a further guarantee of sufficient 
traffic within the section. I assume that 
electricity will supersede steam for pas- 
senger work along what is known 
as the Rand tram section within 
a measurable space of time. There are 
excellent opportunities for installing elec- 
tricity, and of taking early steps, not only 
to cultivate the suburban traffic, but to 
retain it.” 


ELECTRICAL NOTES FROM INDIA. 
(Special Correspondence.) 


During last August all of the motors 
and compressors operating at the Kolar 
gold fields, India, were taken over by the 
operating company from the Mysore Gov- 
ernment. This machinery was put in by 
the Mysore Government under a very 
liberal guarantee, the agreement being 
that it should be operated continuously 


for one year, and if in satisfactory con- 
dition it would then be accepted. This 
machinery is operated by power generated 
at the power station on the Cauvery river, 
tnis being transmitted to the mines at 
30,000 volts. There were thirty-one 
motors in all, including induction anil 
synchronous, and eleven double air com- 
pressors. The motors have been running 
under the care of native attendants who 
know practically nothing about them and 
who have a tendency to go to sleep while 
on watch, allowing oil cups and lubrica- 
tors to run dry. 

Work has been started on the installa- 
tion of 4,000 horse-power additional to 
the Cauvery power station, and the build- 
ing and forebay are being enlarged to 
provide for this. This will double the 
output of the station, and to lessen the 
line loss caused by this increase the volt- 
age of the system will be raised to 35,000. 

It is possible that the city of Bangalore 
will be lighted by power supplied from 
the Cauvery station, as the transmission 
line passes within eighteen miles of it, 
though the town is rather scattered and 
the lighting load will not be very large. 
The government pumping station, which 
is located six miles from the Kolar gold 
fields, is also to be operated electrically. 

It is reported that the city of Madras 
is considering the installation of an elec- 
tric railway service in the near future, and 
that Bombay is contemplating an electric 
lighting plant. A. C. 

Mysore, India, September 19. 
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ELECTRIC MOTORS FOR CENTRIFUGAL 
PUMPS AND FANS.: 


BY AUG. J. BOWIE, JR. 


The rapidly increasing use of electric 
motors for driving centrifugal pumps and 
fans renders important the study of these 
loads under the varying conditions en- 
countered in practice. The possible loads 
which may thus be thrown on a motor, 
due to variations in speed, or in the head 
against which it must operate, are seri- 
ous enough to warrant careful consider- 
ation. 

The problem of determining the proper 
capacity of a motor is not always easy 
to solve. The solution is too often the 
result of guesswork, and is liable to be 
scriously in error. In the case of direct- 
acting pumps working against a known 
head, the proper motor capacity can be 
easily calculated. The most economical 
size of motor for the purchaser, however, 
may not be solely determined by the pos- 
sible loads, and their duration, which the 
motor may be called upon to carry. Par- 
ticularly is this true where a flat-rate 
system is in vogue and where power is 
purchased at a price depending upon the 
rating of the motor and not upon the 
power actually used. This system of 
charging for power leads to great abuse 
in the underrating of motors ; on the 
other hand, it may work a great hardship 
On a purchaser of power who innocently 
uses a motor far larger than is necessary 
and pays for power that is not consumed. 
Several instances of the latter have come 
under the writer’s observation, and the 
system in his opinion should be con- 
demned. Where measurements of power 
are taken as a basis for determining the 
flat rate, such measurements should be 
taken under the average running con- 
ditions. A variation in these conditions 
may lead to a very erroneous system of 
charges in the case of centrifugal pumps 
and fans, as will be seen later. 

For centrifugal pumps and fans the 
power required for operation at a rated 
speed and head is by no means all that 
need be known. One should also know 
the maximum load which can ever come 
on a motor when driving the pump or 
fan at the rated speed and under any 
possible head. This maximum may be 
far in excess of the rating. 

The problem in case of centrifugal 
pumps and fans will be treated under 
the following three heads: (1) Con- 
stant speed and varying heads; (2) 


t A paper read at the 179th meeting of the American 
Institute of Electrical Engineers, New York, September 
25, 19038. 
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changing speed with head varying 

directly as the square of the speed; and 

(3) constant head and varying speed. 
I—CONSTANT SPEED, 


The following treatment applies equally 
well to centrifugal pumps and to centrifu- 
gal fans, as the same laws govern the 
flow of either fluid, but pumps alone will 
be considered. Represent by H the head 
generated by the pump. This is equal 
to the difference between the discharge 
and suction pressures, plus the difference 
between the discharge and suction 
velocity heads. Represent by Q the cubic 
feet of water discharged per minute. The 
general equation expressing the relation 
between Q and H is H = A—BQ'+CQ, 
where A, B, and C are constants. 

This is the equation of a parabola, and 
it will approximately represent the actual 
curves obtained in practice. Back-slip- 
page through the running wings of the 
pump has not been taken into account 
in the above equation, and will account 
in part for discrepancies 
theoretical and actual results. 

The pressure exerted by the pump is a 
maximum when D g H=0. Hence, 


between 


when 2 BQ = C, Q= op and H= A+ 


Cœ , 
Tp 3 the maximum value. 


Let W, = output of pumps in watts. 
W = KHQ, K being a constant. W, = 
KQ (A — BQ? + CQ). =‘ This is a maxi- 
mum when D g W = 0, or 


A —3BQ'+2CQ =0, Q= 45 


VA C 

zF no corresponding to H = 
A +3 CQ. 
_ In some pumps the constant C is so 

small that it may be disregarded. In 
this event the maximum head is obtained 
at zero discharge and is equal to A. The 
maximum output of the pump is obtained 
at a head of § A. The relative values 
of C and B determine the nature of the 
output curve of the pump and the maxi- 
mum obtainable pressure. If B be fixed, 
the greater the value of C the greater 
will be the capacity of the pump. If C 
be fixed, the less the value of B the 
greater will be the pump capacity. How- 
ever, the relative values of C and B will 
have a very important bearing on the 
ratio between the maximum power re 
quired to run the pump, and the power 
required to run it at the point of highest 
efficiency, or at the point of maximum 
output. 


The quantity A is influenced largely by 


the angle which the vanes of the pump 
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make with the radial at the external 
periphery, as well as by the width of the 
face of the runner. However, it is be- 
yond the scope of this paper to enter into 
a discussion of the design of pumps, 
other than in a general way, so as to 
show the effect of the design upon the 
maximum power required to drive the 
pump. Usually this power will increase 
as the efľective head of the pump de- 
creases. This would naturally ba ex- 
pected as‘long as the energy output of 
the pump is on the increase, but after 
the latter starts to decrease it might be 
considered natural to look for a decrease 
of the driving power. However, when 
B is fixed, the smaller the value of C 
the less will be the tendency of the pump 
to require additional power to drive it 
at heads lower than its rated capacity, 
and the higher the value of C the 
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must be elevated may vary practically 
from zero to the maximum head against 
which the pump will deliver. In some 
cases these overloads may be of long 
duration, and a sufficiently large motor 
should be installed. On the other hand, 
the maximum load will often be only 
of short duration, as for example in 
the case of pumping from a well, par- 
ticularly where there is a pit in con- 
nection with it, which is partially filled 
up with water. Generally it will not 
take the pump long to very decidedly 
lower the water, and the duration of 
overload will be brief. 

The behavior of centrifugal pumps may 
be represented very completely by four 
curves. These curves are based upon an 
absolutely fixed speed. Corrections for 
variations from this speed may be made 
without difficulty. These curves have, 
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CURVES SHOWING OPERATION OF CENTRIFUGAL PUMP. 


greater will this additional power be- 
come. When C is fixed, the reverse 
holds true for B. 

A centrifugal pump, when operated 
at too low a head, shows a very low 
efficiency. In general, however, with a 
well-designed pump, the range of efficient 
operation for a constant speed is fairly 
broad. The principal point which the 
writer wishes to bring out in this con- 
nection is the danger of overloading a 
motor through too low a head. A manu- 
facturer will usually guarantee a certain 
efficiency and input for a pump at its 
rated load, but will say nothing con- 
cerning the power required to drive it 
at heads lower than that called for. The 
question may arise, why not give a pump 
the proper speed for a given head? This 
is frequently impracticable, since pumps 
must often be installed to work under 
widely varying heads, where it is not 
an easy matter to change the speeds. 
Oftentimes the heads at which the water 


in each case, for abscisse, the volumes 
of the fluids delivered in a fixed time 
interval, while for ordinates they have 
respectively, head, watts input to pump, 
watts output from pump, and pump 
efficiency. 

The last two curves determine the 
proper rating of the pump. In general, 
the maximum efficiency occurs before 
arriving at the point of maximum out- 
put. The proper rating is somewhat in- 
definite, as will appear from the appended 
curves obtained in practice. The natural 
tendency of a manufacturer is to rate 
his pumps as high as possible. Still, he 
does not care to go far beyond the point 
of maximum efficiency at the full load 
rating. 

The accompanying curves show. the re- 
sults of tests on two fans with the same 
casing, but with different runners. In 


the first set ae is smaller than in 


B 


the second set. According to the curves, 
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the first fan is of smaller capacity, but 
of higher efficiency than the second. 
Particularly noticeable is the curve of 
watts input, which in the first case shows 
a decided concavity towards the X axis, 
shortly after passing the maximum out- 
put of the pump. While in the second 
case the corresponding curve, on the con- 
trary, becomes slightly convexed toward 
the X axis, and requires far more power 
under low heads. Thus the ratio of 
maximum outputs is 1.15, and the 
ratio of maximum inputs, within the 
range of the tests, is 1.68. These fans 
represent by no means extreme condi- 
tions. In the case of the second fan, if 
it should be called upon to operate under 
the lowest head tested, and if it were 
rated at the point of maximum efficiency 
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tional losses vary as the cube of the speed, 
and all volumetric leakage losses vary as 
the speed. Hence it follows that increas- 
ing the speed of the runner, where 
the effective head varies as the square 
of the speed will result in increas- 
ing the capacity of the pump directly aa 
the speed, and increasing the power input 
and output directly as the cube of the 
speed. The conditions presupposed in 
this case, namely, that the head varies as 
the square of the speed, is the condition 
which exists in the case of ventilating 
fans, where the head is used up in fric- 
tion in the pipe, and in the velocity head 
of discharge from the pipe. This velocity 
head, and also the friction head vary as 
the square of the discharge from the pipe. 

What concerns the motor capacity par- 
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Curves SHOWING OPERATION OF CENTRIFUGAL PUMP. 


and a corresponding motor were installed, 
then this motor would be liable to an 
overload of eighty-nine per cent. 
II—CHANGING SPEED WITH HEAD VARY- 
ING AS THE SQUARE OF THE SPEED. 
If a centrifugal pump delivers Q cubic 
feet of water per minute, against a press- 
ure of H feet while running at R revolu- 
tions per minute, and then if the speed 
be altered to R, =-KR, it will deliver 
ı = KQ cubic feet per minute against 
a pressure H, = K*H feet. If W = watts 
output of pump in the first case, and 
I = watts to pump, then W, = K°W, 
and I, = K'I. ‘These equations follow 
from the proportionality between the 
head generated and the square of the 
speed, and because, when the volumetric 
output varies directly as the speed, the 
relative angles of motion of the water 
are not altered. Furthermore, all fric- 


ticularly is the fact that the power varies 
directly as the cube of the speed. Hence 
the I?R loss in the armature varies as 
the sixth power of the speed. 
III—CONSTANT SPEED. 


This is the condition which exists when 
pumping against a fixed lift, when the 
velocity heads lost at entrance and dis- 
charge, and when the fractional losses in 
the pipe may be disregarded in compari- 
son with the lift. 

In this case, and likewise in case 2, the 
characteristic curves of a pump under 
variation of speed can be obtained from 
those at another speed by multiplying 
the quantities discharged by the ratio K 
of the speeds, the pressures by K*, and 
the watts input and output by K’. The 
efficiencies remain the same. 

It is evident that the apparatus of case 
3 will operate at a point situated further 
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along on the curves than that of case 25 
the result being a greater delivery of 
water, and, usually, a greater input to 
the pump. In general this input will 
vary faster than the cube, and not as fast 
as the fourth power of the speed. As 
an approximation say as the three and 
one-half power of the speed. This makes 
the I?R loss in the armature vary as thie 
seventh power of the speed. Thus ten 
per cent increase in speed represents 
forty per cent increase in power and 
ninety-six per cent increase in the I?R 
loss in the armature. From this it may 
be seen what an extremely large effect 
speed variation has on motors driving 
centrifugal apparatus. There is perhaps 
no other form of apparatus so sensitive 
to change of speed in its power consump- 
tion. The effect which a steady pump 
load has in holding the voltage constant 
bv preventing the racing of generators 
is thus explained. 

If centrifugal apparatus be provided 
with induction or synchronous motors 
then the speed is practically fixed by that 
of the prime mover, so that the maximum 
load for the motor with a given pump or 
fan is determined. 

Speed control of direct-current motors 
by variation of field resistance has a 
limited range in practice and has many 
points which tend to make it objectionable 
for the best conditions of commutation. 
Even at best there will be considerable 
field distortion at the high speeds. The 
effect of a load which would increase as 
the cube of the speed, and even faster, 
would seem to limit still further the 
allowable speed variation to be obtained 
in this manner. In view of these facts 
it is well to provide a motor of ample 
size for such work and at the same time 
to see that the field rheostat can not cut 
in so much resistance as to overload the 
motor. As has been shown, the volu- 
metric output of a centrifugal pump 
varies directly as the speed of revolution. 
In spite of this fact, many manufacturers 
rate their pumps at a fixed volumetric 
output, and publish a list of suitable 
speeds for different heads under which it 
may be desired to operate the pump. In 
some cases the highest speed given in 
these lists is three, or more times as great 
as the lowest speed. Such misinforma- 
tion leads to a great deal of trouble and 
can not be too strongly condemned. 

In regard to the statement previously 
made, that the efficiencies of pumps and 
fans were independent of the speed, 
proper changes being made for head and 
discharge, no consideration was taken to 
the effect of unbalance of the runner or 
of bearing or stuffing-box friction. These, 
of course, would modify the results ob- 
tained. Lack of proper running balance 
is very apt to cause serious loss of power. 
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The British Association for the Advancement of Science. 


Meeting at Southport, England, September 9, 1903. 


HE 1903 meeting of the British As- 
sociation was held at Southport 
and commenced on Wednesday, 

September 9, concluding on Wednesday, 
September 16. This was the second visit 
paid by the association to this seaside 
health resort, the first occasion being some 
twenty years ago. The present meeting 
was the seventy-third annual session, and 
the president this year was Sir Norman 
Lockyer, K. C. B., LL. D., F. R. S. 

As a first duty, Sir Norman referred 
to the great loss which the nation has sus- 
tained in the death of Lord Salisbury, and, 
in dilating upon the fact that this poli- 
tician had also occupied the proud posi- 
tion of president of the association (and 
the present Premier, Mr. A. J. Balfour, 
having accepted the same position for next 
year), he came at once to the theme of his 
lecture; viz., the influence of brain power 
on history. The nineteenth century would 
ever be known as the one in which the in- 
fluences of science were first fully realized 
in civilized communities, scientific prog- 
ress being so gigantic that it seemed rash 
to predict that any of its successors could 
be more important in the life of any na- 
tion. At the same time, however, there 
was a great necessity in Great Britain for 
a body dealing with the organization of 
science. The present awakening in re- 
lation to the nation’s real needs was 
largely due to the warnings of men of 
science. During many years it had been 
a part of his duty to consider such mat- 
ters, and he had been driven to the con- 
clusion that our great crying need was 
to bring about an organization of men 
of science and all interested in science 
similar to those which proved so effective 
in other branches of human activity. For 
the last few years he had dreamed of a 
chamber, guild or league with a wide and 
large membership which could give us 
what, in his opinion, was so urgently 
needed. The foundation of such a body 
was the British Association itself, and 
they could rest assured that sooner or 
later such a guild would be formed. He 
believed the association would be a vast 
gainer by such an expansion, viz., a 
British science league, on the lines, for 
instance, of the German navy league. Our 
position as a nation, our success as mer- 
chants, was in peril chiefly because of our 
lack of completely efficient universities 
and our neglect of research. From neglect 


From Oar Special Correspondent. 


of research came imperfect education, and 
a small output of new application and 
new knowledge to reinvigorate our in- 
dustries. 

Chief among the causes which had 
brought us to the terrible condition of 
inferiority, as compared with other na- 
tions, in which we at present found our- 
selves was our carelessness in the matter 
of education and our false notions of the 
limitations of state functions in relation 
to the condition of modern civilization. 
As an analogy he compared the navy with 
education. In the early days the navy 
was largely a matter of private and local 
concern, but all this had passed away. 
Again, time was when not a penny was 
snent by the state on elementary educa- 
tion. But when we passed from primary 
to university education, instead of state 
endowment we found state neglect. We 
appeared to be in a region where it was 
nobody’s business to see that anything 
was done. What were the facts relating 
to private endowment in this country ? In 
spite of the munificence disnlayed by a 
small number of individuals in some lo- 
calities, the truth must be spoken. In de- 
pending in Great Britain upon this form 
of endowment we were trusting to a broken 
reed. Taking the twelve English univer- 
sity colleges private effort, during sixty 
years, had found less than $20,000,000. 
Against this, in the United States, dur- 
ing the last few years, the universities and 
colleges had received more than $200,- 
000,000 from this source alone, and pri- 
vate effort had supplied nearly $35,000,- 
000 in the years 1898 to 1900. Like- 
wise in Germany, state aid was consider- 
able. The buildings of the new Univer- 
sity of Strassburg had already cost nearly 
$5,000,000, which was about as much as 
had yet been found for buildings in Man- 
chester, Liverpool, Birmingham, Bristol, 
Newcastle and Sheffield. But in Great 
Britain, the state really conceded the prin- 
ciple, for its present contribution to our 
universities and colleges amounted to 
$830,000 a year. 

After dealing with the importance of 
research work, as the most powerful en- 
gine of education we possessed, the ad- 
dress concluded with a reference to the 
need of a British scientific national coun- 
cil. 

The sectional meetings commenced on 
the following day, Thursday, September 


10. The following are the presidents of 
the sections devoted to engineering and 
allied subjects: Section A, mathematical 
and physical science, Professor C. Ver- 
non Boys, F. R. S. Section B, chemistry, 
Professor W. N. Hartley. Section G, en- 
gineering, Charles Hawkesley. Section 
L, educational science, Sir W. de W. Ab- 
nev, F. R. S. 

Section A—The presidents address 
paid an eloquent tribute to the memories 
of the many men of science who have 
passed away during the past twelve months 
in Great Britain, Germany and the United 
States. The subject matter of his dis- 
course had reference to the much dis- 
cussed question of the discovery of radi- 
um, in which he briefly reviewed the work 
accomplished by the various physicists 
who have taken this matter up. 

The papers read in this section on the 
first day were of a peculiarly similar char- 
acter as the following list will show: “On 
Flectro-Etheral Theory of the Velocity of 
Light in Gases, Liquids and Solids,” by 
Lord Kelvin; “On the Nature of the 
Emanations from Radioactive Sub- 
stances,” by Professor E. Rutherford 
(this was followed by a discussion in 
which many important persons took part) ; 
“On the Radioactive Emanations Present 
in the Earth’s Crust and Atmosphere,” 
by Messrs. Elster and Geitel; “Cosmical 
Radioactivity,” by Professor A. Schuster ; 
“The Production of Helium by Radium,” 
by Sir W. Ramsay, F. R. S., and W. F. 
Soddy, and “Intersification of Chemical 
Action by the Emanations from Gold and 
Platinum,” by G. T. Beilby. Obviously, it 
is impossible in this brief summary to 
give in detail all these important con- 
tributions, more than one of which, how- 
ever, recounted the existing knowledge 
on the subject. It was noticeable, how- 
ever, that the biggest discussions took 
place upon vapers of this character rather 
than upon those on purely engineering 
subjects. The paper by Mr. James Swin- 
burne upon “The Treatment of the 
Thermodynamics of Irreversible Proc- 
esses” was discussed briefly. 

Section G. Engineering—Mr. Charles 
Hawkesley’s presidential address to this 
section dealt with many practical matters. 
First of all intercommunication. At the 
commencement of the nineteenth century 
we were told there was not a mile of tram- 
way in the United Kingdom. Now there 


| 


October 10, 19 


gre about 22,0! 
mencement the 
jition of the 
natural necess! 
4 burning qui 
was the speed 
thoroughfares. 
were a luxur 
which, neverth 
application an 
perity than ele 
The use of “s 
to be supplied 
vehicles at de 
subscription ti 
and the engine 
had appointed 
the question. 
ways and light 
not think it & 
the railway col 
large sums of 
which their liz 
to have to con 
were laid alon; 
ment being 1 
roads were dis 
and the supp 
electric curren 
except on th 
stances in whi 
employed ; nei 
tramways gres 
of the roads f 
the effect of 
pipes laid be 
undergoing ix 
few words up 
opinion was e; 
to be a praci 
ment of wire 
cially where 
not be applie 
shore and shi 
tween one shi 
“Improvem 
Was the title 
Clarkson, de 
ments he hin 
driven cars. 
4 me Him 
bustion type 
market to th 
Cars, and ita 
few accidents 
cussion great 
the author fo 
cars. 
Lieutenant 
read a pape 
Modern Stre 
the paper n 
“mew hat sta 
eties to- day | 


Vol. th, 


f ‘ 
Science 


Dg are the presides 
voted to engineæriy; . 
Section A, mathen:. 


tence, Professor € r, 
S. Section B, chere 
Hartley. Section b.: 
es Hawkesler, ge- 
lence, Sir W, de Ẹ l 


he presidents ais 
tribute to the mere, 
1 of science phy i 
r the past twelve m= 
ermany and the Tr- 
ect matter of by i 
ce to the much è 
the discovery of x: 
efiv reviewed the szi 
he various phisies: 
matter up. 
n this section o “: 
culiarly similar eta: 
y list will show: 9: 
ry of the Veit 
ids and Solid.” « 
the Nature of & 
Radioactive St 
or E. Ruther 
wa discussion £ 
persons took pan. 
'manations Pres: 
and Atmospter 
Geitel; “Cama 
wor A, Schuster 
ium by Radics. 
R. S.. and W.E 
ion of Chest 
s from Gold ar 
by. Obvious i 
jef summary © 
important cen 
of which, hot 
ring knowiel? 
oticeable, bor 
‘scussions 10 
haracter ratë! 
ly engineer 
James SW 
ment of tk 
ersible Pre 


Mr. Charle 
Jess to the 
Heal matte 
ion. di the 
nth centr 
vile of trait 

NOF there 


October 10, 1903 


are about 22,000 miles. From that com- 
mencement the improvement of the con- 
dition of the public roads followed as a 
natural necessity for speed in locomotion. 
A burning question at the present time 
was the speed of motor cars along public 
thoroughfares. However, electric cara 
were a luxury, like the petrol motor, 
which, nevertheless, had a wider field of 
application and a greater degree of pros- 
perity than electrically propelled vehicles. 
The use of “standardized accumulators” 
to be supplied to the owners of electrical 
vehicles at depots on production of a 
subscription ticket had been suggested, 
and the engineering standards committee 
had appointed a subcommittee to consider 
the question. Turning to electric tram- 
ways and light railways, the president did 
not think it could be regarded as fair to 
the railway companies—which had to pay 
large sums of money for the land upon 
which their lines had been constructed— 
to have to compete with tramways which 
were laid along public roads without pay- 
ment being made for their use. The 
roads were disfigured by aerial conductors 
and the supporting posts by which the 
electric current was conveyed to the cars, 
except on those comparatively rare in- 
stances in which the conduit system was 
employed ; neither could it be denied that 
tramways greatly interfered with the use 
of the roads for ordinary traffic. Further, 
the effect of electrolytic action on iron 
pipes laid beneath the roads was still 
undergoing investigation. In saying a 
few words upon wireless telegraphy, the 
opinion was expressed that there appeared 
to be a practical field for the develop- 
ment of wireless telegraphy more espe- 
cially where ordinary telegraphy could 
not be applied, as, for instance, between 
shore and ships and ships at sea, or be- 
tween one ship and another. 

“Improvement in Locomotive Design” 
was the title of a paper read by Mr. T. 
Clarkson, dealing with some improve- 
ments he himself had effected in steam- 
driven cars. He attributed the fact that 
so many flimsy cars of the internal com- 
bustion type had been put upon the 
market to the great popularity of these 
cars, and it was very satisfactory that so 
few accidents had occurred. In the dis- 
cussion great praise was bestowed upon 
the author for his improvements in steam 
cars. 

Lieutenant-Colonel Crompton 
read a paper entitled “The Problem of 
Modern Street Traffic.” Very early in 
the paper attention was drawn to the 
somewhat startling fact that in most great 
cities to-day progress could never be made 
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at a higher average speed than five miles 
an hour. In fact, slower than forty years 
ago. This state of affairs having been 
brought about by the heterogeneous de- 
scription of vehicles which at present 
crowded our streets all going at varying 
speeds; the establishment of a special de- 
partment of police to supervise street traf- 
fic was suggested. Among the functions 
of the proposed body were the advising 
of loca] authorities in drawing up by-laws 
and also with regard to new crossings, 
subways, tramways, etc. A great con- 
sideration was the regulation of vehicles 
overtaking others. It was also advocated 
that no speed limit should be enforced 
in towns, and this was especially desira- 
ble with motor cars which were under far 
greater control than horsedriven vehi- 
cles. Electric automobiles he considered 
the vehicle of the future. 

Mr. W. B. Woodhouse read a paper on 
“Protective Devices for High-Tension 
Electrical Devices.” This paper advo- 
cated, among other things, the use of 
needle points in air as most reliable for 
relieving excessive pressure rise, which 
was questioned, however, in the discussion. 
The old switch was also eulogized ag a 
useful device, mention was also made of 
an Italian interrupter consisting of three 
water jets. 

A paper by Mr. J. B. C. Kershaw on 
the use of aluminum as an electrical con- 
ductor referred to some further work by 
the author, in which he found bare alum- 
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inum wires, when exposed under condi- 
tions similar to those which might be 
anticipated if overhead wires for electri- 
cal transmission purposes were used, 
actually gained in weight. Wires suffered 
more from pitting and corrosion than 
thick rods. A comparison of galvanized 
iron Wires, exposed under precisely simi- 
lar conditions, lost in weight. His con- 
clusion was that commercial aluminum 
lost from 0.9 per cent to three per cent 
in strength, and gained largely in re- 
sistance. Mr. B. Hopkinson remarked 
that an attempt to use aluminum wire 
at Leeds as a trolley wire on the tramways 
there had not been altogether successful. 

Professor E. Wilson had two papers, 
one “The Electrical Conductivity of Cer- 
tain Aluminum Alloys as Effected in Ex- 
posure to London Atmosphere,” and “A 
Method for Finding the Efficiency of 
Series Motors.” The former referred to 
some aluminum wires, or rather some 
wires of aluminum alloy, which were 
placed upon the roof of Kings College, 
London, in order to investigate the effect 
of exposure to London atmosphere. The 
specimens were in the form of wire 0.126 
inch (3.2 millimetres) diameter and were 
placed on the roof on June 11, 1901, and 
were the subject of communications to the 
British Association and the Institution 
of Electrical Engineers in 1902. Since 
then they have been exposed for another 
year. The results are given in the ac- 
companying table: 
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Mr. B. Hopkinson’s paper on “The 
Parallel Working of Alternators” con- 
sidered a dynamo. He considered a dy- 
namo connected to a source of supply 
of constant amplitude and periodicity, 
and driven by a constant power or work- 
ing against a constant resistance. He 
supposed the dynamo and the generators 
had the same number of poles; then the 
dynamo would run with the same angular 
velocity as the supply generators, but 
with a certain difference of phase de- 
pendent on its excitation and on its load 
or driving power. If that state of steady 
motion were disturbed the dynamo would 
make oscillations, sometimes running 
ahead and sometimes lagging behind the 
position of steady motion. When ahead 
of the position it would take less, and 
when behind it would take more, than its 
proper supply of energy from the mains. 
The practical problem was to keep these 
oscillations, with their accompanying 
fluctuations in the flow of energy to or 
from the main, or bus-bars, within moder- 
ate limits. The author’s mathematical ex- 
planations would take up too much space 
here. 

A paper by Mr. J. W. Thomas on the 
“Ventilation of Tube Railways” described 
the scheme of ventilation for the Central 
London Railway, which utilizes both the 
natural heat in the tunnel as well as the 
motion of the train. 

“Single-Phase Repulsion Motors,” by 
Mr. W. Cramp, considered at great length 
the winding of commutators of these 
motors and described some experiments 
made with a view to improving the utility 
of these motors. 

The presidential address to Section L, 
educational science section, was by Sir 
William de W. Abney, F. R. S. It dealt 
with education in science, and gave the 
history of state-aided scientific training 
to the artisan population. His main ob- 
ject in doing this, he said, was because 
he was confident that ninety-nine educa- 
tionists out of one hundred had but little 
idea what the state had been doing for 
the past fifty years. He knew of some 
people connected with secondary schools 
who were, until recently, actually igno- 
rant that financial assistance was offered 
them by the state. 

Captain E. W. Creak, F. R. S., in his 
address to the geographical section, tak- 
ing a somewhat different course to that 
usually followed by earlier presidents of 
that section, brought to the notice of his 
audience the subject of terrestrial mag- 
netism in its relation to geography, in 
order to show that much could be done 
by the traveler on land and the seaman 
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at sea in helping to fathom the mysteries 
connected with the behavior of the freely 
suspended magnetic needle, as it was car- 
ried about over the great needle, the earth, 
by observations in different regions. It 
was known, he said, that the normal dis- 
tribution of the earth’s magnetism for 
any epoch was in many localities seriously 
affected accordingly as the nature of the 
country surveyed be mountainous, or gen- 
erally a plain, in the form of islands (or 
mountains standing out of the sea), and 
from land under the sea. There was also 
reason to suspect that the magnetism 
of that portion of the earth covered by 
the ocean differed in intensity from that 
portion of the dry land. A connection 
between tle disturbances of the earth’s 
crust in earthquakes and disturbances of 
the magnetic needle also seemed to exist, 
although the evidence on this point was 
not conclusive. The discourse then went 
on to treat of magnetic surveys, the mag- 
netic poles of the earth, local magnetic 
disturbances and terrestrial magnetism 
and geology. The hope was entertained 
that geographers would become more in- 
terested in a subject so important to pure 
science, and in its practical applications, 
and that it would become an additional 
subject to the instruction which travelers 
could now obtain under the auspices of 
the Royal Geographical Society in geology, 
botany, zoology, meteorology and survey- 
ing. There was a wide field open to mag- 
netic observers, and where results often 
depended so much upon locality, it was 
necessary that more and more exploration 
should be made with the magnetic needle. 
To look over the great oceans and think 
how little was being done for terrestrial 
magnetism was a matter for great regret. 
Yet even here we could be hopeful, for 
the United States Coast and Geodetic 
Survey authorities were making arrange- 
ments to fit out its vessels with the neces- 
sary instruments for determining the 
magnetic elements at sea. 

Another paper read before the engi- 
neering section G was one by Mr. F. B. 
Behr, the expert in high-speed mono-rail 
railways. He said he had not been able 
to effect an alteration in his plans which 
would be a distinct improvement and 
add a great deal to the comfort and safety 
of passengers. The great opposition to 
his invention up to the present had been 
that the guide wheels which went in the 
curve had necessarily to go with the 
bogey and therefore could not get a fair 
contact with the rails on that side. Need- 
less to say, he did not agree with this 
any more than he did with the argument 
that the centrifugal force developed when 
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traveling at 110 miles an hour was too 
enormous for comfortable traveling. But 
seeing danger in all this opposition he 
had set to work to dispose of it. The re- 
sult was that the pressure produced on the 
inside of the curve, which required a cer- 
tain amount of electrical force to over- 
come it, had been very largely diminished 
and the carriage could be inclined to any 
angle with absolute safety. 

The report of the committee on elec- 
trical standards concluded as follows: 

(1) The original British Association 
unit and the standard ohm based on it 
could be recovered from the wire coils of 
the association; (2) the Board of Trade 
unit was now less than the laboratory 
unit by 0.006 per cent; (3) the laboratory 
unit was less than the international ohm 
by 0.009 per cent; (4) the Board of Trade 
unit was less than the international ohm 
bv 0.015 per cent; (5) the mercury tubes 
made at the National Physical Laboratory 
to represent the international ohm were 
less than those made at Reichsanstadt by 
0.0015 per cent. 

Before the engineering section on Tues- 
day, September 15, a paper by Mr. W. 
F. Goodrich dealt with the question of 
refuse disposal which is being largely 
entertained in connection with electric 
lighting in the country. He did not com- 
mend the American system of “cooking” 
and chemically treating the garbage, as 
this still left the bulk of the waste to be 
disposed of. The real improvement during 
the past twenty-five years had been the 
introduction of consumption by fire at high 
temperature, a system which rendered 
nuisance impossible besides showing the 
value of the destructor as a power pro- 
ducer in combination with electricity 
works. Twenty-five years ago only twelve 
destructor cells were in use, to-day there 
were 1,650 in 180 towns. On the conti- 
nent and the colonies large British de- 
structors were being constructed, and he 
thought that Great Britain would be pre- 
eminent in this branch of engineering for 
many years to come. 

A large number of papers were of such 
a character that no useful abstract could 
be prepared for such a report as this, and 
could only be valuable when printed 1m 
full. As usual the full importance an 
benefit of papers read will take time to 
manifest themselves, as in many instances 
copies of the full papers were not avail- 
able, and I believe, no official verbatim 
report is published by the association. At 
present, hewever, the two great outstand- 
ing subjects are technical education and 
radium, the amount of time devoted to 
these two matters being far grat oe 


any of the others. . 
London, September 26. 
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THE PARALLEL WORKING OF 
ALTERNATORS.' 


BY B. HOPKINSON. 


The question of the parallel working 
of alternating-current dynamos, under 
which term may be included the working 
of synchronous motors and of rotary con- 
verters, has been much discussed during 
the twenty years which have elapsed since 
it was first shown that it could be done. 
No yery definite result, however, has been 
arrived at from the theoretical point of 
view, though engineers have evolved vari- 
ous empirical rules of design, and have 
produced the well-known “amortisseurs,” 
in consequence of which the difficulties of 
parallel running have ceased to be seri- 
ous, and the theoretical problem has lost 
much of its importance. Of late, how- 
ever, a new interest has been given to 
the discussion of this question by the in- 
troduction of large gas engines, with which 
it is more difficult than with steam to 
satisfy the requirements of the dynamo 
designers as to the uniformity of angular 
velocity necessary for satisfactory run- 
ning. In this paper I do not propose to 
add much new matter to the discussion, 
but rather to attempt to coordinate the 
mathematical treatment of the subject 
with the practical rules which have been 
framed, and which are now regarded as 
good standard practice, and to point out 
the reason for certain phenomena which 
have been observed. It would appear that 
hitherto the mathematical treatment of 
the subject has been carried out without 
sufficient reference to practical conditions, 
and on the other hand it is possible that 
the empirical rules of practical engineers, 
though their success is a sufficient guar- 
antee of their correctness under the con- 
ditions to which they have been applied, 
may not be fully applicable without modi- 
fication to the new conditions which have 
followed the introduction of the new 
types of prime mover. 

Dynamically, the question of the paral- 
lel working of alternators, or the run- 
ning of a asynchronous motor or converter, 
is a problem of oscillation about a state 
of steady motion. Consider an alternat- 
ing dynamo connected to a source of sup- 
plv of constant amplitude and periodicity, 
and driven by a constant power or work- 
ing against a constant resistance. For 
simplicity of expression we may suppose 
that the dynamo, and the generators 
giving the supply, have all the same num- 
ber of poles. Then the dynamo will run 
with the same angular velocity as the sup- 


1Paper read before the British Association, South- 
port meeting, September 9 to 15. 
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ply generators, but with a certain differ- 
ence of phase which we may call a e de- 
pendent on its excitation and on its load 
or driving power. This is the state of 
steady motion. If that state be disturbed 
—say by temporarily varying the load on 
the dynamo if working as a motor—the 
dvnamo will make oscillations about it, 
sometimes running ahead of and some- 
times lagging behind the position of 
steady motion. When ahead of that posi- 
tion it will take less, and when behind it 
will take more, than its proper supply 
of energy from the mains. 

The practical problem is to keep these 
oscillations, with their accompanying 
fluctuations in the flow of energy to or 
from the mains or bus-bars, within moder- 
ate limits. 

The oscillation may be either free or 
forced. To clear the ideas we may con- 
sider the case of a dynamo working as a 
synchronous motor, but the results are 
immediately applicable to the case of a 
generator. Suppose that the load on the 
motor is slightly increased. The motor 
will take up a position in which the phase 
difference between it and the generators is 
rather greater than before, becoming, say, 
«e — € where € is reckoned positive in 
the direction of motion of the motor. The 
torque developed by the motor which was 


enn 


T, is now T — é oon say, T — c &. 


The constant c is readily calculable from 
the electrical constants of the machine. If 
now the additional bit of load — ¢ € be re- 
moved there will be a balance of torque 
of that amount available for accelerating 
the motor, which, accordingly, will pro- 
cced to catch up, so to speak, the state 
of steady motion. After a time it will 
arrive at the position of steady motion 
corresponding to torque T (for which, of 
course, é = 0), but will then be moving 
with more than the steady motion velocity. 
In consequence of the difference of ve- 
locity, the motor will not exert quite the 
steady motion torque T, but there will be 
a balance of torque tending to accelerate 
it or retard it. This, if the difference in 
velocity is small, will be proportional to 
that difference and equal, say, to J We 
Adding the effect of this and of the term 
c é, we find the equation of motion of the 
motor 
d’ d £ = 
Moptogg tet =o 

where M represents on a suitable scale its 
moment of inertia. Under a rigorous 
mathematical treatment, differential co- 
efficients of higher order will appear, but 


517 


the terms here given are the most impor- 
tant. 
The solution of this differential equa- 
tion is 
bt. 
f= &¢— yy sin (t+). 
where 


2m 


5 is the period of the oscillation and 


ô is equal to ya nearly, if (as is usually 


the case) 5* is small compared with 4 c M. 

The oscillations represented bv this ex- 
pression are the free oscillations executed 
by the dynamo when disturbed by a tem- 
porary change of conditions—e. g., if its 
load be suddenly thrown off, or if, being 
a gencrator, it be switched into parallel 
with its fellows. Dr. Hopkinson showed 
many years ago that the quantity c ia 
positive—in other words, that if the state 
of steady motion be disturbed the forces 
so called into being tend to restore it, or 
the motion is stable. Since then Kapp 
and others have worked out the value of 
c. It is easy to show that, sufficiently 
nearly for all practical purposes, 


ne 
V IE 
Ap. dentate 
where ia is the open circuit electro- 


motive force of the dynamo (mean*) 
(2 m/p being the periodic time of the al- 
ternations) and L the self-induction of 
the armature, including therein the arma- 
ture reaction, and the self-induction of 
any conductors in series with the arma- 
ture. Another expression for c, at once 
deducible from the above, is c = J 5 to» 
E being the open circuit electromotive 
force and 7, the current in the machine 
when short-circuited and driven at the 
proper speed. 

It is obvious that the importance or 
otherwise of these free oscillations de- 
pends on whether they are damped out 
or not. It has usually been assumed that 
b is a positive quantity—i. e., that the 
oscillations are resisted by a sort of 
viscous force, and if that is so the oscilla- 
tions will, of course, rapidly disappear. 
I have, however, recently shown that under 
certain circumstances b may be negative, 
in which case the oscillations will con- 
tinually increase in amplitude and the 
running of the dynamo will be unstable, 
even though b be very small. 

Suppose that the dynamo is working 
as a generator and is driven by a force 
with a certain periodic variation—e. g., 
by a reciprocating engine. It is supposed 
to be coupled in parallel with such a num- 


ols 


her of other machines that the bus-bar 
potential. is practically constant. The 
equation of motion then is 
Cg dé 5 Bcc ye 
Yaa gg ee t, 

where 2 7/8 is the period of the varia- 
tion in the force. The aolution of this 
equation is (leaving out the free oscilla- 
tions) 


P 


E= yro CoM ay Èh 
where 
tan y = ao 
M 8” 


[ shall presently show that in practical 
cases b 8 is small compared to c, so that 
the equation for é is, unless ¢ is nearly 
equal to M 8°, 


2 P 
T ¢—M 8? 


where 2 7/6 represents, as before, the 
period of the free oscillations. These are 
the forced oscillations produced by un- 
even turning moment in the prime mover. 
Superposed on them there will be the 
free oscillations already considered. 

The possibility of parallel working, or 
of the working of a synchronous motor, 
therefore depends on two conditions. 
First, the quantity b must be positive, so 
that any free oscillations are damped out 
within a short time of being set up. Sec- 
ond, the forced oscillations must be of 
such moderate amplitude as not to inter- 
fere with practical working. I will deal 
first with the last-named condition, as 
it admits of much simpler treatment than 
the other. 

For an ideal machine, without any fly- 
wheel effect at all, 6 is infinite, and we 


have é = sind ¢. In this case, the 


phase displacement is always such as to 
correspond exactly with the torque ex- 
erted by the prime mover. Such a ma- 
chine would run fairly well in parallel 
with others, simply delivering to the bus- 
bars at all times exactly the energy given 
to it by its engine. But now if a flywheel 
be added, 6 becomes finite, and so long 
as it remains greater than 9, that is, so 
long as the natural period of the alter- 
nator is less than that of the variation in 
turning moment—the amplitude of the 
oscillations becomes greater with increase 
of fivwheel until, when 8 = 8, there is 
perfect resonance, and the oscillations are 
only restramed by the viscous damping. 
Further increase in the flywheel effect re- 
sults in a continuous diminution of the 
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oscillations. If 8 is so far diminished 
by increasing the flywheel that 8’ is sev- 
eral times as large as 8, the formula for 
é becomes | 
= — cet sin ô’ ¢ 
—§ 

= — a3 sin 8 t 

Now, the practical rule always adopted 
bv designers for working in parallel is 
that the angular displacement of the ma- 
chine in a revolution when running un- 
loaded as compared with a uniformly re- 
volving wheel shall not exceed a certain 
fraction (varving from one one-hundred 
and forty to one-seventy) of the angu- 
lar pitch of the poles. If the machine is 
unloaded the equation of motion is 
aé 


M dt 


P sin 8 £, 
or 


sin 6 £. 


P 
E= — ya 


é is the phase-angle of displacement meas- 
ured in such units that the angle between 
a pair of adjacent poles (or pitch-angle) 
ism. The practical rule, therefore. di- 
rectly limits the angular amount of the 
forced oscillations. provided that 8 is 
large compared with ô, or that the natural 
period of oscillation of the alternator is 
large compared with the period of varia- 
tion in turning moment. 

Limitation of the angle by which the 
machine deviates from perfectly uniform 
rotation is not, however, precisely what 
is needed. What should be limited is 
rather the amount of the fluctuation in 
the rate at which energy is delivered by 
the machine to the bus-bars. This, since 
the speed is practically constant, 1s pro- 
portional to the variation of torque— 
that is, toc é Now, cis equal ea 
and depends upon the electrical properties 
of the machine. Hence a machine with 
small self-induction will operate worse 
in parallel under a given amount of an- 
gular displacement than will another of 
large self-induction, always supposing the 
above-mentioned condition of long natural 
period to be fulfilled. JIere, therefore, 
is a sufficient explanation of the wide 
variation in angular deviation permitted 
by different designers; what suits one 
machine will not suit another, and a ma- 
chine with small self-induction and arma- 
ture reaction, or what is called a machine 
with good inherent regulation, must be 
subject to more stringent rules as regards 
angular deviation than one with large 
sel f-induction. 
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Another cause which makes a fixed rule 
as to angular deviation inapplicable to all 
cases, is the fact that in some designs the 
natural period of oscillation may not be 
long, compared with the period of the 
engine impulses. Should these two 
periods become even approximately equal 
—if, for example, ô were anywhere within 
twenty per cent of 8’, then the rule quite 
ceases to be applicable, and the amount 
of angular deviation in actual working as 
a generator bears no fixed relation to, but 
is much greater than, the same deviation 
when unloaded. As a matter of fact, in 
machines as now designed, in which the 
self-induction and armature reaction are 
usually sufficient to allow the machine to 
be short-circuited when partially excited 
without damage, the natural period of 
oscillation, even without a flywheel, is 
usually greater than the period of engine 
impulse. The latter period, even in 4 
slow-speed engine, will not, as a rule, ex- 
ceed one-third of a second, while the na- 
tural period will be found to be of the 
order of half a second or more, and very 
much greater with a heavy flywheel. 
Probably, therefore, a designer will gen- 
erally be justified in assuming that the 
two periods are sufficiently different to 
ensure that he will get about the same 
angular deviation when delivering energy 
to the bus-bars as when the machine is 
running disconnected. He will, however, 
have to take account of the change in the 
rate of flow of energy to which that de- 
viation corresponds on his particular ma- 
chine, and it is in neglecting that factor 
that the practical rule secms to be illogi- 
cal. 

We have, so far, considered that par- 
ticular component of variation in turning 
moment which is responsible for the major 
part of the phase displacement when the 
machine is running disconnected, and 
which is, accordingly, alone regarded in 
the practical rule for flywheel effect. That, 
however, is not in fact the only com- 
ponent of the variations; there will 
be other components cf both longer 
and shorter period. Take for ex- 
ample the case of a single-cylinder 
double-acting Korting gas engine running 
at ninety revolutions. ‘The principal 
variation in turning moment, and the 
only one producing any appreciable effect 
on the phase displacement when running 
light, will be due to the explosions, and 
will have a period of one-third of a sec- 
ond. As statcd above, the natural period 
of oscillation of the alternator will prob- 
ably be much greater than this. But 
there will also be a variation in turning 
moment due to the weight of the crank, 
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with a period the same as that of the re- 
volution of the engine, or two-thirds of 
a second. Now it is not impossible, with 
a light flywheel, for the period of oscilla- 
tion of the alternator to have that value, 
and if that were so violent hunting would 
be set up, even though the variation in 
turning moment due to this cause were 
too small to produce an appreciable effect 
on the phase displacement when running 
light. Only, in this case of a small dis- 
turbing force, the approximation of 
periods must be fairly close to produce 
serious effects. The ordinary rules as to 
flywheel effect generally result in the na- 
tural period of oscillation being substan- 
tially greater than the period of revolu- 
tion of the engine, but in a somewhat 
roundabout and accidental way. It seems 
highly desirable on many grounds to pay 
more attention than has hitherto been 


usual to the natural period of oscillation 


of the alternator when specifying flv- 
wheels. The period of oscillation of the 
governor of the engine should not be lost 
sight of; this is generally fairly long, and 
may not impossibly give rise to resonant 
oscillations. 

So far, we have considered the forced 
oscillations caused by the uneven turning 
moment of the prime mover in a genera- 
tor working in parallel with a number of 
others. A very similar, and equally im- 
portant problem is that of a synchronous 
motor or rotary driven from mains in 
which the potential varies periodically 
owing to unevenness of rotation in the 
supvly generators. Here, if the motor or 
rotary had no flywheel effect at all, it 
would follow the generators precisely in 
their oscillations, and it is easy to see 
that if é be the maximum phase displace- 
ment in the generators and €, that in the 
rotary, then 


0 = É /( ii a) 


where 2 7/8’ is the period of the variatien 
in the generator, and 2 7/6 the natural 
period of oscillation of the rotary. In 
the case of a rotary, however, it is un- 
usual to have any flywheel, and conse- 
quently 8, though usually less thay ô, 
may be sufficiently near it to cause the 
oscillations of the rotary to exceed in am- 
plitude those of the generator. Further- 
more, the danger of actual resonance with 
the revolution of the engine is in this 
case very much greater. I came across 
a case recently of a motor-generator which 
could not be worked owing to resonance. 
Its natural period happened to be very 
nearly equal to that of the revolution of 
the generator—about two-thirds of a sec- 
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ond—and it dropped out of step in a very 
short time, though the variation of turn- 
ing moment of the period in question 
must have been quite small. By alter- 
ing the field current so as to increase the 
natural period about twenty-five per cent 
the forced oscillations disappeared almost 
completely, showing that the difficulty 
was entirely due to resonance. This sug- 
gests the reflection that it might possibly 
be better in some cases to put flywheels 
on the comparatively high-speed rotaries, 
and allow a small flywheel and a bigger 
angular deviation in the slow-speed gen- 
erators. | 
The question of free oscillations is a 
very much more complicated and difficult 
one than that of forced oscillations. The 
period is, of course, easily determined, 
but, as already indicated, the importance 
or otherwise of these oscillations depends 
almost entirely on the way in which they 
are damped, or on the sign of the quan- 
tity b. If b be positive, the oscillations 
are damped out and are unimportant. On 
the other hand, if b be negative, even 
though very small, the oscillations will 
continually increase according to an ex- 
ponential law, and the running of the 
machine will be impossible as a practical 
thing. The stability or otherwise, there- 
fore, depends in this case on the sign of 
a small quantity and may be affected by 


"a very small change in the conditions. I 


have recently investigated this question, 
and I have shown that under certain cir- 
cumstances! b may be negative. I will 
not reproduce the mathematics here, but 

will merely give the conclusions. 
Consider an ideal synchronous motor 
in which the exciting current is main- 
tained absolutely constant, while the field 
magnets and the armature core and con- 
ductors are so perfectly laminated that 
no appreciable eddy currents flow therein. 
[ find that the motion of such a motor 
is unstable or b is negative, provided that 
Lp > p. Here pis the resistance and L 
p is the reactance of the armature and any 
conductors in series with it. The actual 

value of ù I find to be | 

ee a A 

ax (LE p + p) 
The condition L p > p is generally fulfilled, 
so that an ideal motor such as that de- 
scribed is in general unstable, and all 
motors have this element of instability. 
In actual machines, however, there are 
a number of causes which give rise to real 
viscous forces, and generally overcome 
this tendency to instability. Such are the 
local currents induced in the substance of 


1 Paper read before the Royal Society, June 18, 1903. 
See the Electrician (London). August 7, 1903. 
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the armature conductors, and (generally 
but not always) the “amortisseur” effect 
of currents induced by the oscillations in 
the pole-pieces, the field coils, and in any 
special “amortisseur” coils put there for 
the purpose. It will be found, on work- 
ing out the value of b that in machines of 
modern design and any considerable size, 
it is insignificant under ordinary condi- 
tions of working. In small machines, 
however, and in large ones on long trans- 
mission lines it may be important. I have 
myself experimented with a small motor, 
the running of which was actually un- 
stable from this cause. 

Of the causes mentioned above as mak- 
ing for stability by producing a viscous 
damping eflect, the most important is that 
described as giving rise to “amortisseur” 
action. Consider an ideal motor of the 
type described in the last paragraph 
coupled to mains giving constant alter- 
nating potential moving steadily and 
doing external work. For simplicity we 
may suppose the open-circuit potential 
of the motor to be equal to that of the 
mains. The effect of the armature cur- 
rent on the field will be to decrease the 
induction in the field magnets somewhat 
and also to distort it, so that the point 
of maximum induction and zero back elec- 
tromotive force is displaced backward 
against the direction of rotation. Sup- 
pose, now, that the motor executes oscilla- 
tions about the position of steady motion. 
Then the field will experience variations 
of like period both as regards its magni- 
tude and its distortion. To put the matter 
in symbols, suppose that A cos @ is the in- 
duction linked with armature and field 
coils in the steady motion (0 being an 
angle defining the position of the arma- 
ture). Then in the oscillation which is 
given by é = & sin ô ¢ the induction will 
be (A + a’ sin 8 ¢) cos 6 + b, sin 8¢ sin 9. 
the quantities ay’ and b’ being positive, 
since when € is positive there is a greater 
total induction and a less displacement of 
point of maximum induction than when é 
r1S Zero. 

Now suppose that the pole-pieces are 
surrounded by short-circuited copper con- 
ductors, and that the pole-faces are cov- 
ered with copper plates, or have copper 
conductors threaded through them to 
form a grid. Then the changes of mag- 
netizing force due to the armature cur- 
rent will cause induced currents to flow 
in these conductors, and the gencral ef- 
fect of the currents will be to somewhat 
reduce the amplitude of the changes of 
induction in the pole-pieces, and to cause 
them to lag rather behind the changes in 
armature reaction which give rise to them, 
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The consequence is that the induction 
linked with armature and field coils is 
now 

iA + a, sin ('t — y)} cos 6 + bo sin 

(5 ¢— £) sin 9, 

where a) 5, are (for the motor) positive 
quantities less than a,’ and b respect- 
‘ively, and » {are positive angles which 
depend upon the resistance of the “amor- 
tisseur’ conductors and on the armature 
reaction. Thus, at the time when the ar- 
mature is passing the position of steady 
motion ( = 0), but moving with more 
than the steady motion velocity, the in- 
duction, instead of having its normal 
value A cos 6, has the value (A — a, sin 
7) cos ð — 6, sin ¢ sin 6. In other words, the 
currents then circulating in the “amor- 
tisseur” coils are such as to reduce the 
magnetization somewhat and to displace 
the point of maximum induction or zero 
open-circuit electromotive force rather be- 
hind the position which it would occupy 
in ordinary steady motion. We have now 
to consider the effect of these changes in 
the induction on the torque at this mo- 
ment, since it is the then deviation of the 
torque from its steady value that deter- 
mines the value of b. 

First, as regards the demagnetization. 
due to diminution of current in the field 
coils or to currents in short-circuited 
windings surrounding the pole-picces. It 
is easy to show that the effect of reducing 
the field current in a synchronous motor 
may be cither to increase or diminish the 
torque—it depends on the load on the 
motor. Let 8, be that component of the 
current which is in phase with the back 
electromotive force, and Ap the back 
electromotive force of the motor, so that 
the rate of working of the motor is 4 A p By. 
Then a reduction in the field current will 
result in a reduced torque provided that 

Bo > Latte 
where, as before, p is the resistance, and 
L p the reactance of the armature and any 
conductors in series with it. Similar con- 


siderations apply when the dynamo is. 


working as a generator, only in this case 
the effect of the induced currents when 
¿= 0 is to increase the magnetization 
while the sign of B is changed. ‘The 
general result is that if B, be outside the 


limits + pote the induced currents 
tend to damp out the oscillations. On 
the other hand, if 8 be within these 
limits, the induced currents tend to in- 
erease the oscillations, and under such 
circumstances damping coils surrounding 
the pole-pieces are additional causes of 
instability. In the case of a machine con- 
nected direct to bus-bars in parallel with 
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others, these limits for 2 are very nar- 
row; but in motors or converters on long 
transmission lines they may be so far 
apart as to give rise to instability at light 
loads. There is little doubt that trouble 
has been experienced from this cause. It 
was one reason for the instability of the 
small motor to which I have referred, and 
the constants of that motor might easily 
be repeated on a much larger machine if 
there were considerable self-induction and 
resistance in circuit with it. 

We may now consider shortly the damp- 
ing effect of solid pole-pieces, copper 
plates over the pole-faces, or copper bars 
threaded through the pole-face to form 
a grid. As already pointed out, the effect 
of the currents in such conducting bodies 
at the moment when the motor is in the 
position of steady motion, but moving 
with more than the steady motion velocity, 
is to so distort the field as to move the 
position of maximum induction somewhat 
behind that which it occupies in steady 
motion. This is in effect the same as re- 
ducing the phase difference between motor 
and generators, and it therefore in all 
cases results in a reduction of the torque 
of the motor as compared with the normal 
steady motion torque, or on the balance 
in retardation of the motor. Hence damp- 
ing coils of this kind invariably exert a 
true damping or viscous effect. Moreover, 
T have worked out the amount of the ef- 
fect, and find that it is much greater than 
that due to the variation of current round 
the pole-pieces. It is these conductors 
across the face of the pole-pieces that are 
the really useful “amortisseurs,” and by 
their use it would seem that b can always 
be made positive and the motion stable. 

I do not propose here to go into the 
actual value of the damping effect pro- 
duced by these “amortisseur” coils. It 
has been worked out and the results will 
shortly be published. One thing, how- 
ever, may be noted here, and that is. that 
as the resistance of the coils is diminished, 
the effect increases to a maximum and 
then diminishes. It is obvious that if the 
pole-pieces were surrounded by perfectly 
conducting coils and faced with perfectly 
conducting plates there could be no 
changes of induction produced bv an os- 
cillation about steady motion, and, there- 
fore, no damping effect. The point is that 
the coils diminish the amplitude of the 
changes of induction produced by arma- 
ture reaction approximatelv in proportion 
to their conductivity, and at the same 
time give rise to a difference of phase 
between those changes and their cause. 
The amount of damping effect is propor- 
tional to the amplitude of the changes 
and to the phase difference. It is there- 
fore possible to increase the conductivity 
of the coils too far—that is. to such an 
extent that the diminished amplitude 
more than compensates the increased 
phase-difference. Whether this happens 
in practice I am not prepared to say. as 
it depends on many elements, such as the 
period of oscillation, amount of arma- 
ture reaction, ete., but I am clear that it 
is not impossible with constants such as 
one meets with in ordinary designs. 
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One other point is of interest in con- 
nection with “amortisseur” coils. They 
have been regarded here as a means of 
making b positive, or of removing that 
tendency to instability as regards free os- 
cillations which is inherent in all ma- 
chines. Of their great value for that pur- 
pose there can be no doubt whatever. It 
has often been suggested that they also 
play an important part in reducing the 
forced oscillations which were considered 
in the first section of this paper. My 
own belief, however, is that their action in 
that respect is insignificant. Looking 
back for a moment to the expression for 
the forced oscillations, damping being 
taken into account, we found that it was 


P n a 

= —— _...-— sin (f £ — n), 
E= JESE Ca M8 a 
while the free oscillations were 
é = fe — z sin (ôt +o). 

Now, by the courtesy of the Westing- 
house company I have been able to ob- 
serve the free oscillations on a rotary con- 
verter fitted with heavy dampers round 
the poles and across their faces. The de- 
sign of these coils was the outcome of 
much experience, and they may proba- 
bly be taken as giving the most powerful 
attainable damping effect. I found that 
if the machine were paralleled when a 
little out of phase one could hear it make 
six or eight complete oscillations. There 
can be no doubt that the ratio of two suc- 
cessive oscillations was much greater than 
1/e. Assuming it to be equal to 1/e, we 
readily find that 

b 234 
2M ô 
Hence in the expression for the forced 
oscillation 
5.5’ M 


68 = ——. 


m 
Now I have already pointed out that the 
effect of the ordinary flywheel rules is to 
make 8 considerably less than 8’. Hence 
b 8? ig but a very small fraction of 
M? 8, and unless ¢ is nearly equal to 
M 6?—that is unless there be resonance— 
the forced oscillations are almost unaf- 
fected by the damping. If there be re- 
sonance we have ô = ô and 
pp- MPL ef. 
mT T 
Hence the amplitude of the forced os- 
cillations 18° 
P Pr 


os bè c`’ 

In other words, in case of resonance 
the forced oscillations would be about 
three times as big with this amount of 
damping as they would if there were no 
flywheel effect at all and no damping. It 
would seem, therefore, that damping coils 
are not of much use for dealing with cases 
of resonance; a slight variation of the 
period is a much better solution. To 
sum the whole matter up, the proper way 
to deal with forced oscillations is to use 
the right flywheel, while damping coils 
must be used for giving stable free oscilla- 
tions. 
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of the breakdowns occurring to electrical 
machinery. This company has adopted 
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A METHOD FOR FINDING THE EFFI- 
CIENCY OF SERIES MOTORS.! 


t ig of interest ip 


ortisseyp” “lb re differences A, — A, and V, — V, have been 


measured as direct quantities. It is easy 


cre as a Means 
s OF Of removing ț BY ERNEST WILSON. to show that greater accuracy can be ob- a system of periodical independent super- 
ility as regards fon tain by measuring A, and a and using the vision and inspection, and in this way, 


value A, — a instead of A,, and measur- 
ing V, and v and using the value V, — v 
instead of V, For instance, let V, = 
500, A, = 50, V, = 450, A, = 42, R, = 
R, = F, = F, = 0.5 ohm, and let there 
be a liability for error of one per cent in 
reading instruments. Then the possible 
error in the value of X — Y, when V,V, 
A,A, are the measured quantities, is 31.9 


besides keeping a record of the most usual 
breakdowns, makes note of many unusual 
accidents which would not otherwise be 
reported. | 

In this report mention is made of a 
dynamo which was wrecked by a wood 
screw one inch long that got between one 
of the magnet poles and the armature. 
In another case a small screw-driver was 


The following method has the advan- 
tage of great accuracy, and I have found 
it work well in practice. The figure gives 
a diagram of connections, in which M and 
G are two like machines mechanically 
coupled together, either through or with- 
out gearing, according as it is desired to 

- obtain the efficiency of either machine in- 
clusive or exclusive of gearing. In the 


8 Inherent in al y 
reat value for the e 
no doubt whaterer 
ggested that ther 4: 
part in reducing y, 
which were consi 
a of this paper, Y 
, 18 that their artiy: 
significant, Lo 

to the expression i 


ions, damping bens 
we found that it m 


TEY gin (8 ~i, 
ations were 

As as 

js tta. 


tesy of the West: 
ve been able to 
ions on a rotary at 
avy damper mu: 
heir faces, The + 
vas the outcome #! 
d they mar pra 
7 the most power: 
fect. I found ix 

paralleled wher ! 
could hear it mi 
yscillations, Th 
he ratio of tro =- 
much greater tt 
ye equal to 1%," 


] 
” =- ry 


n for the fore 


M 
nted out that t 
wheel rules 1 ¥ 
than 6, Hene 
nall fraction & 
nearly equal tè 
e be resonante- 
re almost Us 
Jf there be ™ 
nd 


r 
the forced © 


o damping 


test M runs as a motor and delivers its 
energy to G running asa generator. The 
field coils, F, F,, are placed in series with 
one another and with the motor armature 
in order that each machine may be con- 
veniently magnetized to the same degree 
in any test. The input of the motor is 
measured on the voltmeter V, and am- 
meter A,. The generator is loaded on a 
resistance R, and its output measured on 
voltmeter V; and the ammeter A,. Let 
R, and R, be the ohmic resistances of the 
motor and generator armatures, respec- 
tively, then V,A, — V:A, = X are the 
total watts dissipated in the system, ex- 
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METHOD For FINDING THE EFFICIENCY OF 
SERIES Mortons. 
clusive of the generator field coil F, Of 
these A}? (F, + R,) + A,’R, = Y are the 
ohmic resistance losses in watts, and 
X — Y are the watts due to brush, bear- 
ing and wind friction, eddy currents and 
magnetic hysteresis. The machines are 
equal, and rotate at the same speed. 


X 7 Y are the watts which can be debited 


to each machine when calculating effi- 
ciency, it being assumed that the brush 
contact resistance has the same value as 
when measured with the machines at rest, 
and that armature reaction does not pro- 
duce inequality in the watts dissipated by 
eddy currents and magnetic hysteresis in 


the two machines. The expressions for the 


— Y 
efficiencies are, for the motor, ge + 


V:A, + A.‘R;/V,A,, and, for the gen- 


erator, V,A, / x 5+ AJR, + AF, + 


V,A,. The above, so far, is a well-known 
method, and has been described by Mr. 
Field. The extension here described con- 
sists in the addition of two low-resistance 
shunts 7, 72, a milli-voltmeter a, and a 
voltmeter v. By these instruments the 
one read at the British Association, Southport, 


per cent, whereas it is 1.9 per cent when 

V, v A, a are the measured quantities. 

> 

Annual Meeting of the Indiana Elec- 
trical Association. 

At a recent annual meeting of the 
Indiana Electrical Association, the name 
of the association was changed to the 
Indiana Public Utilities Association. The 
by-laws were so changed as to make en- 
gineers connected with electrical apparatus 
in any branch, and agents covering 
Indiana territory for factories located out- 
side of the state, eligible for membership. 
An initiation fee of three dollars is 
charged for membership, and the dues are 
two dollars per annum. | 

The new officers elected, together with 
the committees appointed, are as follows: 

President, J. H. Harding, Laporte 
Electric Company; vice-president, H. D. 
Haring, Western Electric Company, 
Indianapolis; secretary-treasurer, A. M. 
Barron, consulting engineer, Indianapolis. 

Executive committee—S. E. Gard, su- 
perintendent Citizens’ Electric Company, 
Richmond; H. A. Smith, General Electric 
Company, Indianapolis; H. E. Wells, 
Buckeye Electric Company, Indianapolis; 
Carl Seaman, superintendent Citizens’ 
Electric Company, Winchester; E. M. 
Sherburn, superintendent light and water 
plants, Knightstown. 

Finance committee—H. C. Kimbrough, 
American District Steam Company, Mun- 
cie; H. D. Schrantz, Westinghouse Elec- 
tric Company, Indianapolis; I. J. Bell, 
superintendent electric light company, 
Bedford; C. D. Boyd, General Electric 
Company, Indianapolis; John G. Bryson, 
electric light plant, Brazil. 

By-laws committee—A. M. Barron, In- 
dianapolis; T. C. McReynolds, Kokomo; 
J. H. Harding, Laporte. 

The office of the secretary of the asso- 
ciation is in suite 5, 120 North Pennsyl- 


vania street, Indianapolis. 
< 


Breakdowns of Electrical Machinery. 

The annual report of Mr. Michael 
Longridge, chief engineer of the Engine, 
Boiler and Employers’ Liability Insur- 
ance Company, of London, England, gives 
some interesting particulars of the nature 


plucked out of the hands of an employé 
as he was passing a machine, was drawn 
against the armature, and short-circuited 
it. A two-pole series motor driving a 
centrifugal pump ran away one afternoon, 
most likely owing to the pump losing its 
water. The armature conductors were 
forced out of the slots in the core by 
centrifugal force, and the armature 
jammed so tightly between the pole-pieces 
that it could only be got out by driving 
out the spindle with a sledge hammer and 
prying out the core-plates a few at a 
time. The armature of a small shunt- 
wound dynamo, used for charging a stor- 
age battery, was short-circuited by failure 
of the insulation. The dynamo stood 
close to a door leading to the battery 
room, and the fumes from the battery de- 
stroyed a cotton covering of the conduc- 
tors. A motor was short-circuited due 
to the disintegration of the insulating 
cardboard disc which was used to cover 
the end of the core. This had been three- 
sixteenths inch thick, but crumbled away 
and allowed the core-plates to get loose 
and cut through the insulation of the con- 
ductors. The shaft of a two-horse-power 
enclosed-type motor, three and one-half 
years old, running at 1,800 revolutions, ° 
broke. On examination it was found that 
a deep V-groove had been worn in the 
shaft by the brass oiling ring. 

In addition to these exceptional cases, 
breakdowns were reported from more fre- 
quently noted causes and from defective 
or incorrect wiring. 

CRSA 

World’s Fair and the Technical 

| Press. 

The interest which the electrical de- 
partment of the Louisiana Purchase Ex- 
position has awakened among the elec- 
tricians of Europe, is well attested by the 
attention paid to it during the last three 
months, by the leading technica] pub- 
lications from Norway to the Mediterra- 
nean. All the magazines and other 
periodicals devoted to electric industries 
have presented pictures of the Electricity 
Palace and the Machinery Palace and 
have commented approvingly on the de- 
tails of the great preparations made for 


an unprecedented display of electric ex. 
hibits at St. Louis. Ege rk 
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- Electrical Patents. 


The General Electric Company is the 
assignee of a new snap switch invented 
by Robert H. Read, of Schenectady, N. 
Y. Heretofore switches of this type have 
been made with two movable members 
or plates pivoted on a common axis and 
connected by a spring in such a manner 
that when one member is moved it puts 
a tension on the spring, so that presently 
either by the increased spring tension or 


= 
= | 


SNAP SWITCH. 


by abutting stops on the two members, 
the second member is forced out of the 
clip, whereupon the recoil of the spring 
breaks the circuit so quickly that no arc 
of any consequence can form. In this 
kind of switch the tension of the spring 
increases regularly from the time the 
first member is started out of the clip 
until the second member begins to move. 
It is not really necessary to put the spring 
under tension, at least, to any effective 
‘deorce, until after the first member has 
cleared the clip. The patented construc- 
tion, therefore, comprises a switch having 
a plurality of blades connected by a 
spring, the spring being such that one 
blade can have a certain amount of free 
or but slightly restrained angular move- 
ment before the spring is put under any 
appreciable tension. The hinge and con- 
tact clips are of ordinary construction 
and the switch preferably comprises two 
plates mounted on the same pin in the 
hinse-clip, and both closing into the jaws 
of the contact clip. On one of the blades 
is secured a leaf spring, whose free end 
extends adjacent to a lug or shoulder on 
the other blade. In one form of the in- 
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vention the spring does not touch the lug 
when both blades are closed and in another 
form shown in the patent the spring does 
touch the lug, but is not normally under 
effective tension. In the first case, the 
outer blade can be swung out of the con- 
tact clip before the spring strikes the lug, 
after which by the continued movement 
of the blade the spring gradually stores 
tension until it is strong enough to snap 
the inner blade out of the clip. In the 
second form the tension of the spring 
increases but slightly, when the outer 
blade is swung out of the clip, but at this 
point the spring seats against a stop such 
as a stirrup carried by the outer blade 
and its effective length is therefore so 
much shortened that its tension rapidly 
increases and soon snaps the inner blade 
out of the clip. 

A patent recently issued and assigned 
to the Siemens & Halske Electric Com- 
pany, of Chicago, Ill., is the thermal fuse 
for electric circuits and is invented by 
Rudolph Hundhausen, residing in Ger- 
many. The inventor explains that it has 
been customary in employing electric 
fuses, especially in connection with high- 
potential circuits, to enclose the terminal 
nortions of the fudge wires in cement, 
gypsum, or some other self-hardening in- 
sulating material, leaving the remainder 
of the wire exposed. Upon a rupture of 
a fuse, due to an overload or short-cir- 
cuit, explosions frequently occur which 
scatter fine metallic particles and result 
in flames, which tend to maintain a short- 
circuit between the terminals of the 


Shy 


THERMAL CUTOUT OR Fuse FoR ELECTRIC 
CIRCUIT. 
looped fuse, and which may short-circuit 
adjacent conductors. In order to decrease 
the force of the explosion and the conse- 
quent danger, the patented construction 
embraces a fuse blug having concentric 
terminals, and so constructed that upon 
a rupture of the fuse the tale or talcum 
powder, surrounding the ruptured por- 
tion of the fuse wire, will readily absorb 
the gases and metallic vapors resulting 
from the melting of the fuses. The plug 
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comprises a hollow cylinder having an 
exterior metallic terminal threaded there- 
on and a centre metallic terminal located 
in a recess formed in the inner end there- 
of, the main fuse wire and the supple- 
mental or indicator fuse wire being ex- 
tended through the plug. One end of the 
main fuse is soldered to the exterior ter- 
minal, while its other end is soldered to 
a threaded extension of the central ter- 
minal. ‘This threaded extension of the 
central terminal is passed through the 
bottom of the shell and is secured in place 
by suitable means? Both fuses are prefer- 
ably looped with suitable division walls 
interposed, and the terminal parts of said 
fuses are preferably embedded in gypsum 
or any suitable cement, while their mid- 
dle portions are embedded in talcum 
powder or other suitable material capable 
of absorbing the metallic vapor when the 
fuses are blown. The partition walls 
serve to reenforce the powder and to pre- 
vent the vapor from passing from one 
end of each fuse to the other. The wall 
of the casing is reduced in strength and 
thickness at one or more places, so that 
the shell will not be ruptured except at 
such places when an explosion follows 
the blowing of the fuses. The supple- 
mental fuse is so constructed that it can 
not possibly burn before or at the same 
time the main fuse is blown. This re- 
sult is accomplished by so constructing 
the supplemental fuse that an abnormal 
flow of current in the protected circuit 
that would cause a rupture of the main 
fuse when divided between the same and 
the supplemental fuse would not cause a 
rupture of the supplemental fuse if the 
path closed by the main fuse were left 
intact, or, in other words, the same pro- 
portion of this abnormal current initially 
flowing through the supplemental fuse 
would not in itself be sufficient to burn 
the same, so that the supplemental fuse 
can not possibly burn until the main fuse 


is blown. The supplemental fuse is de- 
signed to serve as an indicating means, 
whereby the working condition of the 
main fuse may be determined, and in 
order to permit the supplemental fuse to 
be observed, the same is preferably lo- 
cated opposite an opening in the wall of 
the fuse casing, a small portion of the 
gypsum or cement being removed from 
the space between the supplemental fuse 
and the opening. | 

A patent just issued to Ludwig Gut- 
mann, of Peoria, and Robert C. Lanphier, 
of Springfield, Ill., and assigned by them 
to Sangamo Electric Company, a corpora- 
tion of Illinois, discloses several im- 
portant features in electric meters of that 
type, wherein an armature in the form of 
a disc or plate of copper is contained 1n 
a sealed chamber, and rotates in a gap 
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in a magnetic circuit, the current being 
conveyed to the disc or plate by means of 
a conducting liquid, as, for instance, mer- 
cury, in which the disc is immersed. The 
patented features relate particularly to 
means for transferring motion from the 
armature to external devices, such, for 
instance, as an indicating or recording 


device when the instrument is used as a 


meter or gauge of electrical energy. This 
feature of the invention includes novel 
means for converting the rotary move- 
ment of the armature into an oscillatory 


Fie. 1.—NEw Form or METER. 


movement of the externally operated de- 
vice, this end being attained by producing 
a magnetic field rotating synchronously 
with the enclosed armature and means 
for causing said magnetic field at opposite 
sides of its path of rotation to operate 
upon the oscillatory external armature. 
Another of the emphasized features re- 
lates to means for shielding the magnet 
of the externa] device from the magnetic 
lines of force in the field magnet of the 
motor portion of the meter. Within a 
shallow circular chamber of a circular 


Fia. 2.—NeEw Form or METER. 


casing lined with insulation rotates a 


copper disc constituting the armature of , 


the motor portion of ths device. This 
armature is mounted on a shaft having 
a lower bearing in the bottom of the cas- 
ing and an upper bearing in the cover or 
head set into the upper end of a hollow 
block, which encloses the rotating parts 
of the instrument. This block is of in- 
sulation and has a restricted shaft-open- 
ing, into which rises the mercury from 
the armature chamber. It is alleged that 
this arrangement serves to remove the 
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weight of the rotating element from the 
lower bearing and to allow free rotation 
without friction. The field magnet of 
the motor has its poles embedded in the 
lower wall of the casing in a manner to 
make a fluid-tight joint and to be in close 
proximity to the armature at diametric- 
ally opposite points of the edge thereof. 
Electrica] terminals make connection with 
the body of mercury in which the arma- 
ture rotates, and the current passes from 
one to the other, the circuit including the 
mercury and dise in series. An iron 
plate is embedded in the top of the cas- 
ing and has projections which extend 
down into close proximity to the upper 
face of the disc immediately opposite the 
poles of the field magnet. so that the disc 
or armature will rotate in narrow gaps, 
through which the magnetic flux of the 
single magnetic circuit passes from one 
pole of the field magnet to and through 
the iron plate and back to the opposite 
pole of the magnet. This plate also 
serves to cut off the magnetic lines of the 
field magnet from certain other parts, 
particularly a second magnet, designed 
to assist in the operation of the external 
device. At the upper end of the shaft 
carrying the armature is secured an actu- 
ating magnet in the form of a ring, whose 
continuity is interrupted by a narrow 
gap defining spaced poles, the magnetic 
flux between which serves to create the 
magnet field by the rotation of which 
the external armature is actuated. This 
ring or magnet rotates immediately be- 
neath the cover of the casing and above 
said cover is mounted one or more oscil- 
latory armatures, which, together with the 
operating magnet, are shielded from the 
magnetic field of the motor by an iron 
or other magnetic shield fastened to the 
shaft. A complete rotation of the mag- 
netic field at the top of the shaft will 
cause a complete oscillatory movement 
of the oscillatory armature. From this 
armature motion is communicated to a 
register-train by means of a lever fastened 
thereto and carrying at its lower end 
a pawl operating upon the prime wheel 
of the register mechanism in an obvious 
manner. 
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The Boehm Train Lighting System. 

In this section of the series of articles 
on train lighting by Herr R. Goutze, the 
Bochm system is taken up. In this sys- 
tem a generator is driven from the car 
axle, so that it is possible to equip each 
car, though this is not contemplated ; 
rather, it is thought better to install a 
larger generator on one car which will 
be sufficient to supply the lights and 
charge the batteries for a number of cars. 
The generator is driven from the axle 
by means of intermediate friction rolls. 
On the axle is placed a driving wheel, 
and below it is mounted a generator with 
a suitable pulley on the shaft. Between 
the two, and mounted on rocking arms, 
are two friction rolls, which are pressed 
in from cach side by a spring. The ten- 
sion of this spring can be altered at will 
and is regulated by a controlling magnet. 
The winding of the magnet is connected 
across the generator terminals. Its pull 
then varies with the voltage of the sys- 
tem, and as it works in opposition to 
the spring, the pressure of the two rolls 
on the driving and driven wheels varies 
in such a way as to maintain almost con- 
stant the speed of the generator and the 
voltage. The car equipped with the gen- 
erator has an automatic switch which cuts 
in and cuts out the generator when the 
voltage has reached predetermined values. 
This switch also short-circuits the lamp 
resistance when the generator is discon- 
nected. The other cars are equipped with 
a battery and an automatic switch which 
short-cireurts the lamp resistance while 
the batteries are being charged. The bat- 
teries consist of sixteen cells with a ca- 
pacity of thirty ampere-hours at a three- 
hour discharge. The generator has an 
output of two kilowatts and a terminal 
voltage of forty. It runs at 600 revolu- 
tions per minute. The system ia used to 
some extent in Germany.—Translated 
and abstracted from the Centrallblatt 
fiir Accumulatoren Elementen und Ac- 
cumobilen Kunde (Gross-Lichterfelde- 
West), September 15. 


a 


Transmission of Energy to the Sugar Re- 
finery at Cambrai, France. 


This is a serial by M. E. J. Brunswick. 
The author first discusses the general con- 
ditions at this plant, which has been using 
a direct-current system since 1892, but 
recently it became necessary to add to the 
electrical plant. The operation of some 
of the motors in this refinery, which drive 
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the centrifugal drying machines, is pecu- 
liar, and it was necessary to study care- 
fully the relative advantages of direct 
and alternating currents for this work. 
These machines start and stop very fre- 
quently during the day. They are heavy 
and revolve at a high speed, and the least 
possible time must be consumed in bring- 
ing them up to speed. They must also 
be stopped quickly, and if accomplished 
by mechanical brakes, this entails a con- 
siderable loss of energy. At first the 
use of series and compound motors for 
driving these machines was suggested, as 
these two motors have a good starting 
torque; but while the torque at the mo- 
ment of starting is good, it falls off rap- 
idly as the machine nears its normal 
speed, which in this case is 1,000 revolu- 
tions. This characteristic is undesirable, 
because the energy required to raise the 
speed from 900 to 1,000 is far greater 
than that required to raise the speed from 
100 to 200, the kinetic energy being pro- 
portional to the square of the speed. 
These conditions led to the selection of 
polyphase inductions motors of a peculiar 
construction, and operated in a particu- 
lar way. An experimental unit was de- 
signed and set up by M. Boucherot at 
his factory, and from the data secured, 
motors were designed which require from 
sixty to seventy-five seconds for starting, 
run at full speed about fifteen seconds, 
and require fifteen seconds for braking. 
The diameter of the centrifugal is 1.25 
metres and the kinetic energy at full 
speed is 110,000 kilogramme-metres. The 
machines are started 250 times a day. 
About ten seconds is required for charging 
the centrifugal and fifteen seconds for 
emptying it. These motors have a double 
winding on the rotor; one but slightly 
embedded in the surface of the core, the 
other deeply embedded. The outer has 
a high resistance, and the inner a high 
inductance. The effect of these two wind- 
ings is to give the motor a flat torque 
characteristic. In addition, the motor is 
started on three frequencies—twenty-one, 
thirty-five and fifty cycles per second, 
respectively. In this way the starting 
current is kept within limits, the loss of 
energy in starting is reduced from what 
it would be with a higher frequency, and 
braking is effected by throwing the motor, 
when running at full speed, first on the 
circuit having a frequency of thirty-five 
and then to the lower one. The machine 
is thus brought to rest quickly, and 


energy which would otherwise be lost in 
mechanical braking is returned to the cir- 
cuit. The other appliances of the in- 
stallation are also described in detail— 
Translated and abstracted from lV Elec- 
tricien (Paris), August 8 and 22, and 
September 5 and 19. 
cd 

Motive Power for Coal-Cutting Machinery. 

In a full report of the committee ap- 
pointed by the North of England Institute 
of Mining and Mechanical Engineers to 
examine into mechanical coal-cutting is 
given an interesting discussion of the use 
of compressed air and electricity ae the 
motive powers. As regards compressed 
air, there have been improvements in ma- 
chinery, by means of which the output 
has been increased and the supply regu- 
lated This power is comparatively simple 
when placed in the hands of any experi- 
enced workman. It is readily adaptable 
to all power purposes and comparatively 
free from injury to the machines worked 
by it in wet or damp pits. On the other 
hand, the greater efficiency of electricity 
and the simplicity and low cost at which 
it can be conveyed from the surface to the 
face, have led to its increased introduction 
for power purposes. For coal-cutting its 
use is extending rapidly. The conditions 
under which electric cuttere operate are 
peculiarly severe. There is heavy vibra- 
tion and the load changes greatly and sud- 
denly. The presence of iron pyrites and 
ironstone-nodules in the stratum cut at 
times blocks the machinery and causes an 
increased rush of current which, if it con- 
tinues for more than a few minutes, may 
cause overheating and a breakdown. To 
avoid this the close attention and ready 
judgment of the man in charge are 
necded. Bar and chain machines are not 
likely to become jammed. They consume 
less power and therefore are not 80 liable 
to break down in this way. It is wiser 
not to let an electric coal-cutter run con- 
tinuously for a long time, as the tem- 
perature rise may cause trouble. Three 
phase induction motors have been ap- 
plied successfully to both the disc and bar 
types. The difficulty of their low starting 
torque has been overcome by & mechanical 
contrivance which allows the motor to 
make a few revolutions before engaging 
the disc or bar. In one English mine 
these motors have been used. for more 
than a year. The three-phase motors have 
one disadvantage over the direct-current 
motors, in that they are higher and can 
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not be used as conveniently in low seams. 
Electric cutters, owing to the rotary mo- 
tion in place of the reciprocating, are not 
subject to such heavy mechanical straing 
as compressed-air machines. The face 
connections or trailing cables are handier 
than compressed-air hose. As regards 
the capital expenditure, there does not ap- 
pear to be a large difference between the 
first cost of a compressed-air and an elec- 
trical plant. For deep mines the electric- 
al system is more economical, as it costs 
less to run cables than pipes.—Adstracted 
from the North of England Mining and 
Mechanical Engineers (N ewcastle-upon- 
Tyne), September. 
a 


The Musical Arc. 

This is a communication from Mr. W. 
Duddell, and draws attention to what the 
author believes actually determines the 
pitch of the note in the musical arc. In 
his original paper an equation was given 
for the periodic time of the circuit which 
neglected the resistance, as this was 
specifically assumed to be negligible. Some 
misconception has arisen on the subject, 
as in actual experiment the resistance is 
not usually sufficiently low to be neglected. 


Under this condition the complete for- 


mula for the periodic time is: 
: 20 
t= 77 

VLF ab 

The resistance here includes that of the 
arc itself, and this depends, among other 
things, on the arc length and the current. 
Consequently, the pitch of the note will 
depend on the arc length and the current, 
unless the term, R?/4 L?, is made negligi- 
bly small compared with 1 LF. When small 
capacities are used the resistance of the 
oscillatory circuit may be high. Although 
the pitch of the note depends upon the 
resistance, the author does not think that 
this fact may be made use óf in measur- 
ing the resistance of the arc. He has 
found by experiment that it is possible, 
by using sufficiently high-frequency alter- 
nating currents, not to alter the condi- 
tions of the arc. Then each increase in 
current is accompanied by an increase in 
potential difference, but it is impossible 
for.the arc itself to maintain uscillations 
of this high frequency owing to the fact 
that then there is no supply of energy to 
the oscillating circuit. This leads to the 
important question of obtaining very 
high-frequency currents by this method. 
The author has tried this with many con- 
ductors, such as gases, vapors, electrolytes 
and for various kinds of carbon, and has 
found that ordinary solid carbon can be 
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used to convert direct current into alter- 
nating current, giving a frequency of 
1,000, but not of 100,000. From these 
experiments he believes that some of the 
statements which have been published as 
tə the high frequencies obtained with the 
carbon are are erroncous.—Abstracted 
from the Electrician (London), Septem- 
ber 18. 
a 
Electromechanical Compounding of 
Generators. 

In compounding a generator, regula- 
tion may be effected directly or indi- 
rectly. In the first method regulation 
is brought about by a change in that fac- 
tor which it is desired to have remain 
constant. Indirect compounding is 
where regulation is effected through some 
other factor. A new system of com- 
pounding of the second class has 
been developed by M. J. L. Routin, 
which is applicable to both direct-cur- 
rent and alternating-current generators. 
The system is applied to a generator unit 
by changing the field current of the gen- 
erator and the steam admission to the 
engine. To accomplish this a compound 
solenoid, one winding of which is in 
series with the generator field and the 
other with the external load, forms the 
regulating device. This solenoid acts 
upon a weighted movable core, the motion 
of this core changing the resistance in 
the field circuit and operating a valve 
in the steam pipe. The windings of the 
solenoid act in opposition, and under 
normal conditions the current through 
the coil in series with the field of the 
generator exerts a greater influence upon 
the movable core than the series wind- 
ings. Supposing the system to be in 
equilibrium, a change of load causes a 
greater current to flow through the series 
winding of the solenoid, thereby decreas- 
ing its effective pull upon the core. This 
allows the latter to descend, reducing 
the resistance of the field circuit and ad- 
mitting more steam to the engine. This 
action goes on until equilibrim is again 
reached. When the external circuit is 
open, the solenoid is drawn up com- 
pletely and steam shut off from the en- 
gine. On short-circuiting the abnormal 
current passing through the series turns 
of the solenoid overpowers the shunt 
winding, with the result that the core is 
again drawn up and the generator shut 
down. To apply this system to alterna- 
tors the compound solenoid is replaced 
by an induction motor, the rotor of which 
oscillates, but does not revolve. Changes 
in load on the generator shift the rotor of 
the regulator through an angle and bring 
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the voltage of the generator to the de- 
sired value.—Translated and abstracted 
from UIndustrie Electrique (Paris), 
September 10. 
A 
The Generating Sets for the New Electricity 
Works of the Manchester Corporation, 
England. 

The city of Manchester is at present 
equipping several large municipal light 
and power stations. For one of these 
slations—that on Stuart street—two ver- 
tical, triple-expansion, four-cylinder crank 
engines are now being installed. These 
are designed for 190 pounds pressure per 
square inch at the stop-cock. The steam 
is to be superheated to a temperature of 
OVU degrees Fahrenheit, and jet con- 
densers giving a vacuum of twenty-seven 
inches are being installed. ‘The normal 
output of each engine is 6,000 indicated- 
horse-power at seventy-five revolutions, 
and an emergency output of 6,500 indi- 
cated-horse-power for two hours. In run- 
ning non-condensing the output will be 
5000 indicated-horse-power. The en- 
gines were constructed by the Walls End 
Slipway and Engineering Company. 
They are mounted on a cast-iron bed- 
plate of box pattern. The corresponding 
alternator is mounted on independent bed- 
plates with a main bearing on cach side. 
This engine is fitted with two governors 
driven from the crank shaft through posi- 
tive gear. One governor controls the 
speed within two per cent from the mean 
between no load and full load, with a 
momentary run up of five per cent when 
the load is thrown off. Provision ig made 
for adjusting the speed within a range of 
five per cent up or down by hand. The 
second governor is provided to prevent 
excessive speed being attained in case of 
accident. The tlywheel is mounted on the 
low-pressure end of the crank shaft and 
is designed to give angular variation in 
one revolution, not exceeding one in 300. 
The engine is provided with forced lubri- 
cation throughout at a pressure of fifty 
pounds per square inch, the oil pumps 
being direct driven from the shaft. Elec- 
trically driven oil pumps are provided 
between the oil separator and the main 
engine oil tank. Electrically driven bar- 
ring gear is provided for turning the en- 
gine. The guaranteed efficiency is at 
least ninety-one per cent, and the steam 
consumption is not to exceed eleven 
pounds per indicated horse-power-hour, 
condensing, or eighteen pounds, non- 
condensing. The generators to be driven 
by these engines were built in the works 
of the Allgemeine Electricitits Gesell- 
schaft, of Berlin, and were described in 
the ELECTRICAL REVIEW of September 12. 
—Abstracted from the Electrical Review 
(London), September 18. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Type of Field Regulator. 

The Cutler-Hammer Manufacturing 
Company, of Milwaukee, Wis., has re- 
cently placed upon the market a new type 
of field regulator, an illustration of wnich 
is shown herewith. This apparatus is the 
result of several years of careful study, 
experiment and test, and it is claimed 
that in its construction is eliminated vari- 
ous objectionable features which exist to 
a greater or less extent in some types of 
field regulators now on the market. 

The apparatus consists of a base of 
insulating material, to which is attached 
the resistance wire contacts and lever, the 
whole being carried by a japanned iron 
casing, which not only gives the instru- 


New Tyrt FIELD OPERATOR. 


ment a handsome finish, but prevents the 
possibility of direct contact with the heat- 
radiating portion of the rheostat. No 
enamel or similar material is used in the 
construction, and the resistance material 
itself can not possibly disintegrate 
through misuse. It is claimed that 
grounding is impossible on account of 
the insulating base, and the compound 
by which the various current carrying 
parts are attached thereto is of such na- 
ture as to become practically part of the 
base when the apparatus itself is com- 
plete. This substance possesses the quali- 
ties of insulation, heat conduction and 
radiation to a marked degree, and is so 
little affected by heat that the resistance 
wire has frequently been run white hot 
by passing excessive currents through it 
without in any way causing the com- 
pound to deteriorate or separate itself 
from the base. ‘This ensures the maxi- 
mum factor of safety for the apparatus, 
as it makes certain that current will be 
carried without permanent damage up to 


the actual burning-out point of the wire 
itself. The working parts of the appara- 
tus are all amply proportioned for their 
designed load. 

With these field rheostats for rear of 
switchboard mounting is furnished a five 
and one-half-inch hand-wheel, which is 
made throughout of copper, handsomely 
polished and lacquered. This new 
type of hand-wheel is of an entirely 
novel design. The insulation is of the 
simplest character, consisting of but a 
single large piece, and consequently the 
loosening up of small parts has been en- 
tirely done away with. 


Test Run of Combination Gasolene- 
Electric Truck. 

In a test run made by one of the Fischer 
Motor Vehicle Company’s five-ton com- 
bination gasolene-electric trucks to Mor- 
ristown, N. J., the following results were 
obtained : 

The truck left the factory at Hoboken 
at 8.45 A. M. on September 18, running 
to Jersey City, arriving there at 9.15, 
where four tons and two hundredweight 
of sash weights were loaded, the vehicle 
started on its way to Morristown at 11.05, 
and arrived there at 6.25 that evening, 
after having made several stops in the 
course of the trip, including one hour for 
dinner. The total time lost on the various 
stops was one hour and thirty minutes, 
making the actual running time five hours 
and fifty minutes. The distance covered 
was thirty-one and one-half miles, and 
eighteen gallons of gasolene were con- 
sumed. 

Taking the total ton-miles traveled for 
the trip they amount to 129, and with 
gasolene at twelve and one-quarter cents 
per gallon—of which eighteen gallons 
were used—it would figure out one and 
three-quarter cents per ton-mile for haul- 
ing the useful load. 

The truck being a five-ton one—if load- 
ed with its maximum—would have used 
but very little more oil and would have 
reduced the cost of operating per ton- 
mile by fully twenty per cent. 

In the course of the trip a number of 
long hills was encountered, one of them 
being about a mile long, and in some 
places these hills were very steep, the 
grades reaching as high as twelve per 
cent. 

The truck left Morristown on Septem- 
ber 19 at 8.25 a. M. and arrived at Ho- 


boken at 1.20 P. M. Several stops, amount- 
ing in all to twenty minutes, are to be de- 
ducted from this time, which would show 
the actual running time to be four hours 
and thirty-five minutes for the return 
trip. Twelve and one-half gallons of gaso- 
lene were consumed. 

The Fischer Motor Vehicle Company, 
Hoboken, N. J., is still busy finishing its 
orders for the large “buses” for London, 
and also has secured several orders for 
five-ton trucks in the United States. 

A New Type Reflector Lamp. 

The accompanying illustration shows 
a new type of reflector lamp made by the 
Franklin Electric Manufacturing Com- 


_ New Type or REFLECTOR Lamp.’ 


pany, of Hartford; Ct. This is the latest 
addition to the “Femco” line, and the 
manufacturer claims that it has many 
good qualities which will recommend the 
lamp to a particular class of users. Many 
features of this lamp are-unique. The 
reflecting service is designed with a view 
of obtaining the maximum effect as a 
reflector lamp, at the same time making 
the reflector an integral part of the lamp 
bulb. | : 

A candle-power diagram made up from 
tests on this lamp shows a maximum il- 
luminating effect of slightly over forty 
candle-power with the same amount of 
current consumption as required by a 
regular lamp producing sixteen candle- 
power. The best materials are used in the 
manufacture of these reflectors, and the 
company guarantees the lamp as to volt- 
age, candle-power, efficiency and life. 
These lamps are furnished with either a 
crystal or frosted front. | 

The New York office of the Franklin 
Electric Manufacturing Company is 815 
Havemeyer Building, and the south- 
western representative is the Sachs Elec- 
tric Company, St. Louis, Mo. 
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The Westinghouse “‘ Turret” System 
of Electropneumatic Control. 

The Westinghouse Air Brake Com- 
pany and the Westinghouse Electric and 
Manufacturing Company, under the per- 
sonal direction of Mr. George Westing- 
house, have worked out an electropneu- 
matic system of control differing radically 
from the drum electropneumatic system 


which is now well known in the electric 


railway field. This system has been de- 
signated as the “turret” system from the 
fact that the conneetions are made and 
broken by a series ef unit switches or 


Fic. 1.—MOTORMAN’s CAB, SHOWING 
AUXILIARY APPARATUS. 


breakers grouped in a circular case or 
turret underneath the car. The move- 
ment of the individual] switches is through 
the use of air power controlled by mag- 
nets from a battery circuit through a 
master controller. 

The actuating mechanism is not con- 
nected directly to the main source of elec- 
trical supply, and the connections for the 
low-voltage control circuits are the only 
ones which have to be established between 
the cars of the train. Seven wires are 
required in the train line battery cable. 
An important advantage with the use of 
this separate electrical circuit is that the 
controlling apparatus can be worked while 
the main current is cut off, making the 
control independent of an interruption 
to current due to the blowing of a fuse, 
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to bad third-rail contact, or other cause. 
The motors can be reversed and used 
for braking at any time necessary, even 
when the rails are dead. 

The accompanying illustrations give a 
good idea of the assembly and detail of 
the apparatus. Fig. 1 is an illustration 
of the interior of the motorman’s cab. 
This shows the master controller and 
operating valve mounted on the inside 
end panel of the car. In this way the 
door of the motorman’s compartment can 
be shut against the end panel when the 
apparatus 1s not in use, completely en- 
closing the controlling apparatus. The 
dimensions of the master controller are 
seven and one-half inches in height, six 
inches in width, and four and one-half 
inches deep, occupying a small amount of 
room. When the controller is in use the 
door is swung parallel to the side of the 
car, providing an enclosed compartment 
for the motorman. The master controller 


is mounted so that the controlling handle - 


is thirty-four inches from the floor. 

Fig. 2 shows the interior of the master 
controller. The rotating cylinder of the 
master controller is made of wood with 
copper plates and copper spring fingers. 
This design is very satisfactory, as only 
fourteen volts are used in the battery 
or controlling circuit. The reverse cylin- 
der is interlocked with the controller 
cylinder by a simple device which pre- 
vents the movement of the reverse cylin- 
der unless the controller cylinder is at 
the off position, or the controller cylinder 
when the reverse cylinder is at either the 
forward or backward step. The master 
controller handle is provided with a spring 
return, making it a “dead man’s handle.” 
If the motorman lifts his hand at any 
time from the controller handle the 
brakes are automatically applied, unless 
the reverse handle has first been turned 
to centre. Another device cuts off the 
power automatically if the brakes are ap- 
plied while the power is on. The first 
result is secured by a connection between 
the spring return handle and the air brake 
system, and the second by a connection 
between the air brake system and a small 
air cylinder whose piston opens the bat- 
tery circuit. 

A junction box, to which the terminals 
of the seven battery wires used in operat- 
ing the turret controller and other car 
apparatus are led, is placed just below 
the master controller. This is clearly 
shown in Fig. 1. This box measures thir- 
teen and one-half inches high by five 
inches wide by three inches deep. 

The batteries for operating the electro- 
pneumatic switches of the controlling ap- 
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paratus consist of two sets of seven cells 
each, of the Electric Storage Battery 
Company’s type D-5. These are carried 
under the car in a box twenty-five inches 
by sixteen and one-half inches by sixteen 
and one-half inches. The weight com- 
plete, with the box, is 300 pounds. Two 
sets are used to ensure absolute continuity 
of service, and each is in series with the 
set of lamps for charging by the line cur- 
rent. Either set is of sufficient capacity 
to supply all the current required for a 
day’s service and receive sufficient charge 
during the night while the lights are on. 
There is no apparatus above the car floor, 
except the master controller and battery 
switches, and no power wires are carried 
above the floor except to one main switch 
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which is located in one of the motorman’s 
compartments. 

Fig. 3 is a diagram of the connections. 
The reverse switch, Fig. 4, is located as 
near the motor truck as possible, to re- 
duce the length of wire. This is of the 
usual type, with copper contacts, but is 
operated by two air cylinders controlled 
by electropneumatic valves worked from 
the reverse cylinder of the master con- 
troller. Adjoining the reverse switch is 
the limit switch (Fig. 5) for governing 
the acceleration. ‘These two switches are 
usually mounted on opposite sides of the 
car from the resistance, while the turret 
controller is located in the centre of the 
car. 

Fig. 6 shows the turret controller open. 
This is made up of thirteen unit switches 
arranged radially around an air reser- 
voir and enclosed in a cylindrical casing. 
The individual switches are operated by 
pneumatic pistons controlled ‘by electro- 
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pneumatic valves and operating against a 
spring pressure of seventy pounds. By 
utilizing air pressure operating against 
a spring to control the individual switches, 
all possibility of welding or sticking of 
the contact surfaces is eliminated. As 


an additional precaution, the switch 


ii 
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different pneumatic cylinders for the in- 
dividual switches is supplied. No piping 
between the cylinders and the reservoir 
is required, as the cylinders are drilled 


into the reservoir casting. The thirteen 
unit switches are arranged radially 
around the turret and have one common 
blowout coil, which is located at the 
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controlling valves are required for the 
thirteen switches. 

The operation of the controller is es- 
sentially as follows: The first step on 
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the master controller throws the reverser. 
The circuit then closed actuates a circuit- 
breaker relay which controls the two pneu- 
matic pistons, 1 and 2, closing the cir- 
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Fie. 3.—SCHEME OF CONNECTIONS WITH TURRET Syst 


finger levers are flexible, so that as they 
are drawn up by pneumatic pressure, and 
again as they are released by spring press- 
ure, there is a slight rubbing of the con- 


centre. The arms of the spider support- 
ing the individual switches form the pole- 
pieces for the blowout, and as the mag- 
netic field is horizontal, the direction of 


Fie. 5.—LIMIT SWITCH AND REVERSER. 


tact surfaces at the moment of engage- 
ment or disengagement. 


An air reservoir is placed in the centre 
of the turret, from which the air to the 


current in the contactors is arranged so 
that the are is always blown out radially. 
Several of the switches work together, 
and only eight pneumatic cylinders and 
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cuit-breaker. The second step on the 
master controller places all the motors 
in series by actuating the pneumatic cylin- 
ders, 11 and 3, which close the series con- 
nection and also the connection through 
the rheostat R-1. The third step cuts 
out the resistances by closing the circuit 
through the limit switch and also through 
the coil No. 5. The action of the switch 
No. 5 in closing is to establish a circuit 
through No. 6. When No. 6 closes, a 
circuit is established through No. 7, and 
so on up to No. 10, or the full series, thus 
gradually cutting out the resistances. As 
each piston drops in closing its switch it 
also closes a “holding connection” shown 
directly above each piston, which cuts 
out the limit switch coil. This prevents 
the switches, after they have once closed, 
from opening when the limit switch acts. 
The limit switch simply prevents the new 
switch from picking up. 

The fourth position throws the motors 
in parallel. This is accomplished by 
means of the solenoids, 4, 12 and 13, 
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which actuate the switches of the same 
numbers. When these switches start to 
close they open a circuit on switches 3 
and 11, and as soon as they are fully 
closed they establish a circuit through 
the holding coil. The current then starts 
to pick up the resistance coils controlled 
by switches 6, 7, 8 and 9; No. 6 being the 
first resistance used in the multiple posi- 
tion. The circuit-breaker trip indicated 
at the extreme left of the diagram is 
actuated by the main circuit and is in- 
tended to interlock the circuit-breaker, 
so that in case it opens while the power 
switch is closed, the breaker can not be 
reset until the power switch is again 
opened. | 

All wires run in “electrobestos” con- 
duit, ensuring a thoroughly fireproof con- 
struction. The air for operating the 
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supplementary reservoir, 45 pounds; two 
master controllers, 39 pounds; storage 
batteries (fourteen cells), 202 pounds; 
four seven-point receptacles, 32 pounds; 
one reducing valve, 15 pounds, making 
a total of 1,711 pounds. 

This system is manufactured by the 
Westinghouse Air Brake Company, Pitts- 
burg, Pa. The control is now being in- 
stalled on several cars of the Manhattan 
division of the Interborough Rapid Tran- 
sit Railway Company, New York city, and 
a contract has been closcd with the 
Brooklyn Rapid Transit Company for 
264 control equipments of the turret 


type. 
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A Large Shipment of Wattmeters. 

The Stanley Instrument Company, 
Great Barrington, Mass., has recently 
made a shipment of glass-enclosed switch- 
board meters to the New Milford Power 
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pneumatic switches is taken from the 
main train line and is first conducted to 
an auxiliary reservoir through a feed 
valve to ensure uniform pressure; thence 
into the reservoir in the centre of the tur- 
ret. The auxiliary reservoir is provided 
with a check valve, so that it will retain 
sufficient air to operate the system in case 
the main supply should fail. Any num- 
ber of motor cars can be operated from 
one master controller by conducting the 
battery connections from the master con- 
troller to any number of turret controllers 
mounted on any number of motor cars. 
There are no high-voltage couplings at 
any point, as the number of battery wires, 
as mentioned before, is only seven, and 
the train cable carries only fourteen volts. 

The weight of the complete apparatus 
used per car, as installed on the Manhat- 
tan Elevated Railway, New York city, is 
as follows: Master controller, 695 pounds; 
reverse switch, 118 pounds; resistances, 
490 pounds; circuit-breaker relay, 39 
pounds; three junction boxes, 36 pounds; 


Company, New Milford, Ct., for its power 
stations at Waterbury, Cheshire and New 
Britain, Ct. The shipment consisted of 
thirty-six meters, having an aggregate ca- 
pacity of 16,000 kilowatts. The meters 
were made up on three sets of marble 
switchboards to be placed one in each of 
the substations, respectively, at Water- 
bury, Cheshire and New Britain, and are 
to be used for the purpose of registering 
the current delivered to the electric rail- 
way and electric light and power com- 
panies in these cities and towns. 

This shipment is noteworthy and is 
probably one of the first of so large an 
aggregate capacity wherein recording 
wattmeters are utilized by a transmission 
company to measure its delivery of cur- 
rent to its customers at the substations 
at points of delivery. This is in itself 
an excellent illustration of the progress 
which is being made in transmission work 
and the utilization of hydraulically de- 
veloped electric power for all the various 
purposes of urban railway service, light- 
ing, and general manufacturing and mo- 
tor power service. 
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A New “ Duplex” Telephone. 
The Connecticut Telephone and Elec- 
tric Company, Incorporated, of Meridan, 


Ct., has placed on the market a new type 
of telephone which has been designated 
as the “Duplex.” About a year ago this 
company placed its No. 40-30 telephone 
on the market, which has given satisfac- 
tion, and because of this it has been de- 
cided to put out the same design built 
on precisely the same lines, the only dif- 
ference being in the outward appearance, 
having double gong bells instead of a 
monitor pattern bell as used on the origi- 
nal instrument. This arrangement al- 
lows the instrument to be put up in a 
smaller box, making a neater appearance. 

Tihe instruments are designed for use 
on lines of any length over which an ordi- 
nary electric bell can be operated. The 
apparatus is constructed on an entirely 
new principle, doing away with perma- 
nent magnets in the receiver and induc- 
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tion coils in the body of the instrument. 
They are made up with long-distance 
transmitters, high-grade “Duplex” bat- 
tery bell, tempered-steel hook springs, 
with phosphor-bronze contact springs 
tipped with pure silver. 

The receiver is made of a steel cup, 
over which is forced a heavily nickeled 
brass cap, in which is mounted a mag- 
netic coil which is wound with silk-insu- 
lated wire. The receiver cord is also of 
silk, and so attached that, no matter if 
the receiver is left off the hook, the bat- 
teries will not be run down. 

These instruments are designed for use 
with but two on a line, and are used prin- 
cipally from house to stable, from one 
house to another, or to connect different 
rooms in a house. They are also used ex- 
tensively in connection with annunciators 
for both house and hotel work, in which 
case they are made up for central bat- 


tery. 
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Quick-Break Switches. 

The accompanying illustrations show 
some of the types of switches manu- 
factured by Linton & Southwick, of 60 
Hermon street, Worcester, Mass. Fig. 1 
shows the “Monarch” quick-break switch, 
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upper fuses carry the current, the lower 
ones being out of circuit, the fuses on 
the handle end not touching the clips. 
When either of the upper fuses blow, the 
switch is raised so that the lower fuses 
come into the circuit and make contact. 
The burned-out fuse can then easily be 


Fic, 1.—Quick-BrREAK SNAP SWITCH. 


which is especially designed for stations, 
isolated plants and railway switchboards. 
This type of switch is smooth-acting, 
built in a substantial manner, and makes 
a neat appearance. The springs to operate 
the auxiliary knives are entirely concealed 
and do away with side coil springs and 
other visible features. These switches are 
made both single-throw and double-throw, 
single-pole and double-pole, ranging from 
50 to 2,000 amperes at 600 volts. The 
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three-pole switches are made both in 
single-throw and double-throw, from 50 
to 2,000 amperes at 600 volts. 

Fig. 2 shows the “Ideal” fuse switch 
manufactured by this company. The 
special feature of this switch is economy 
of space. As may be seen from the il- 
lustration, the fuse takes the place of a 
knife, reducing the length of the switch. 
This switch is made in single, double or 


Fic. 3.—EMERGENCY SWITCH. 


triple-pole, single and double-throw, from 
25 to 500 amperes. 

Fig. 3 shows the “Ideal” emergency 
switch. The object of this switch is to 
replace a burned-out fuse instantly. The 


replaced and the switch thrown back into 
its original position. These are made in 
single, double and triple-throw, for 25 to 
500 amperes. 7 


i E 
Incandescent Lamp Catalogue. 
The Standard Electrical Manufactur- 

ing Company, Niles, Ohio, has just issued, 

from the Lakeside Press, a catalogue that 


5N 


FLUTED SHADE, ‘‘ WHITE STAR” LAMP. 


contains complete data in regard to its 
line of incandescent lamps. This cata- 
logue has been in the hands of artists 


for several months, and the lamp cuts 
have been worked up in the most artistic 
manner. The catalogue also contains 
tables and other information valuable to 
lamp users. 

Among the specialties illustrated is the 
“White Star” lamp, one of which is shown 
in the accompanying illustration. The 
company makes a special feature of the 
quality of illumination from this lamp. 
The lamp is made with a plain white por- 
celain shade, or with red or green white- 
lined shades, and also with the fluted 
white shade shown in the illustration. 
The fluted “White Star” lamp is one of 
the most artistic lamps on the market, 
and the company states that it is finding 
a ready sale, both for decorative work 
and general use. 
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An Adjustable Desk Telephone 
Device. 

The Chicago Writing Machine Com- 
pany, 94-96 Wendell street, Chicago, Ill., 
has placed on the market a device which is 
known as the “Adjustaphone,” and for 


Fig. 1.—ApJUSTABLE DESK TELEPHONE. 


which the company makes a number of 
claims of novelty and value. The “Ad- 
justaphone” is a practical device for 
adapting the desk telephone to any form 
of desk, and combines a telephone holder 
or desk bracket for a complete telephone 
desk set. 

The accompanying illustrations will 


Kia. 2.—THE DOUBLE BRACKET. 


show the adaptations of the “Adjusta- 
phone.” ‘This can be attached equally well 
to any vertical or horizontal flat surface. 
It is movable in any direction without any 
degree of effort, and as it is securely at- 
tached, there is no danger of breakage 


through a fall or other accident. 


The arrangement of the internal 
mechanism affords compactness, simplic- 
ity, durability and efficiency. By 


Fic. 3.—INTERIOR MECHANISM. 


removing the cover from the cylin- 
drical box containing the internal 
mechanism, the latter is exposed to full 
view. The working parts are all easily 
accessible without removing any of them 
from the instrument. The contact springs 
are insulated from the box by a circular 
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strip of fibre which lines its lower por- 
tion. These springs are connected with 
the cord by terminals passing through 
metal bushings covered with vul- 
canized rubber sleeves to provide insu- 


lation from the box. The contact springs 
are held in permanent contact with the 
metal bushings by means of small nuts 
which hold them securely in place. The 
cord terminals, after being inserted 
through these bushings, are likewise held 
in place by lock-nuts. A long double 
curve spring controls the receiver hook, 
making and breaking contact with smaller 
curved springs. All of these springs are 
made of German silver, and platinum 
points are used for all contacts. 

The “Adjustaphone” can be used on any 
circuit for any class of service, as suffi- 
cient contacts are provided for all pur- 


es. 
Fig. 1 shows the “Adjustaphone” as at- 
tached to the ordinary roll-top desk, with 
the toggle arms closed up. ‘The arms, as 
shown in Fig. 1, will extend the “Adjusta- 
phone” about eighteen inches. In Fig. 
2 the double length is shown, the arms al- 
lowing an extension of twenty-eight 
inches. Fig. 3 shows the box with cover 


removed, exposing the working parts. 
— oe —— 


A New Type of Incandescent Lamp. 

The Downward. Light Electric Com- 
pany, New York city, has developed a 
new type of incandescent lamp which pos- 
sesses a number of features of more than 
ordinary merit. The accompanying il- 
lustrations show the appearance of the 
lamp and also give a good idea of the 
design of the filament, together with a 
comparative set of curves made by the 
Lamp Testing Bureau, of New York city, 
showing the distribution of light from 
the new type of lamp. As will be noticed 
in the illustration, the filament is so de- 
signed that a maximum intensity of il- 
lumination is given below the bulb. In 
doing this the manufacturer has sacri- 
ficed horizontal distribution, and where a 
vertical distribution is desired it is claimed 
this lamp will be very popular. 

Another important feature of this lamp 
is the tipless bulb which will obviate a 
great amount of loss due to breakage at 
the tip. In machine shops and factories, 
where there is considerable movement at 
all times and a necessity of having a lamp 
moved to different points about a piece 
of work, the advantage of the tipless bulb 
is obvious. 
_ The accompanying curves show a com- 
parison in the light distribution of sev- 
eral types of lamps. Curve No. 1 is for 
a sixteen-candle-power double-carbon 
lamp; curve No. 2 is for a sixteen-candle- 
power oval anchored lamp; curve No. 3, 
a sixteen-candle-power double-round-coil 
lamp; curve No. 4, a sixteen-candle-power 
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flattened double-coil lamp, and curve No. 
5 is for a sixteen-candle-power “down- 
ward light lamp.” 

The Downward Light Electric Com- 
pany is incorporated under the laws of 
the state of New York with a capital of 
$100,000, and is composed of a number of 
experienced old-time lamp salesmen. The 
Downward Light Electric Company will 


TreLtess BULB AND SPECIAL FILAMENT. 


be distinctively a selling company. A 
factory has been erected and equipped at 
Cleveland, Ohio, for the manufacture of 
incandescent lamps by a separate com- 
pany, and while this is an organization 
distinct and separate from the Downward 
Light Electric Company, long-time con- 
tracts have been made for almost the en- 
tire output of the lamp factory. The 
Downward Light Electric Company will 
have a complete lamp-testing laboratory 
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at the factory and will maintain a full 
corps of inspectors in every department 
to regulate the output and quality of the 
finished lamps. The main office of the 
company will be in New York city, at 
225 Fourth avenue. Branch offices will 
be established in all of the large cities 
of the United States. 

Mr. James C. Wormley, the president 
of the company, is one of the best-known 
incandescent lamp salesmen in the United 
States. Twelve years ago he was con- 
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nected with the Universal Electric Lamp 
Company, of Cleveland, Ohio, being as- 
sociated with this company until its fac- 
tory was destroyed by fire. At that time 
he was in charge of the company’s head- 
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quarters at Chicago, Ill. After the de- 
struction of this factory he made a con- 
tract with the Bryan-Marsh Company to 
make lamps under his own label and car- 
ried on business in Chicago under the 
firm name of J. C. Wormley & Company. 

At the time the Shelby company was 
inaugurated, he transferred his contract 
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COMPARISON CURVES FOR DOWNWARD ILLUMINATION, 


to it to manufacture lamps for him. In 
1896 he sold out his interest to the Shelby 
company and became a stockholder, 
shortly after being one of the directors 
of the company. In 1899 Mr. Wormley 
opened the New York office of the Shelby 
company and remained in the capacity of 
eastern and export manager until Septem- 
ber 30, 1903, when he severed his connec- 
tions with this company to become presi- 
dent and general manager of the Down- 
ward Light Electric Company. 
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ADVANTAGES OF STEAM TURBINES 
FOR TEXTILE MILLS.' 


BY AUSTIN DODGE. 


Within the past six years a great im- 
petus has been given to steam engineering 
by the rapid development of the turbine 
as a substitute for reciprocating engines. 

The advantages are many. To a casual 
observer of a turbine installation, perhaps 
the most apparent are the small amount 
of attention necessary, the small number 
of moving parts, compactness and sim- 
plicity. 

All types consist of an opening or noz- 
zle which may or may not be expanding, 
which receives the steam and directs it 
at the proper velocity, against the revolv- 
ing vanes. After the steam is discharged 
from the first set of vanes, the residual 
velocity may be utilized to re-evaporate 
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some portion of the moisture inherent to 
the process of expansion, and enter a sec- 
ond nozzle. This condition ensures ex- 
pansion in straight lines, preventing ed- 
dies in the steam, but necessitates a high 
vane velocity or a multiplicity of parts. 
Another method is to receive the jet 
from the revolving vanes in a stationary 
set of vanes so arranged as to prevent ma- 
terial loss in velocity at the entrance, and 
redirect the jet at increased velocity by 
proper expansion into a second and third 
set of revolving vanes. This method per- 
mits a lower bucket velocity, but the 
tendency for leakage of steam through 
the clearance spaces is somewhat greater, 
and the steam jet more irregular the far- 
ther it travels in a curved path from one 
direct guiding nozzle, before reaching an- 
other. The buckets revolving nearest the 


‘Abstract of a sage presented at the semi-annual 
meeting of the New England Cotton Manufacturers’ 
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nozzle therefore show the highest eff- 
ciency. 

With an increased number of stages, the 
velocity at the end of the nozzle is re- 
duced, as the expansion is less, and a 
smaller number of wheels per nozzle is 
necessary to abstract the velocity, reduc- 
ing the losses mentioned. 

The efficiency of action depends largely 
on the relative velocities of the steam jet 
and the moving vanes, and the energy re- 
quired to rotate these vanes 
under the existing condi- 
tions of steam density and 
moisture. 

One of the earliest effi- 
cient turbines of practical 
form was brought out by De 
Laval, and consists of a sin- 
gle combination of nozzles 
and a wheel attached to the 


shaft, carrying the vanes on its periphery. 
The transformation of pressure into ve- 
locity in the nozzle is complex but highly 
efficient. A high velocity of the moving 
vanes is essential, but as the angles of en- 
trance and discharge are the same, and 
as the wheel rotates in a medium which 
has everywhere the same pressure, there is 
no troublesome end thrust. 

The Parsons machine was brought out 
shortly before the De Laval and has much 
lower velocities of steam and vanes, and 
the process of transforming pressure into 
work must be repeated many times, en- 
tailing a large number of successive re- 
volving rows of vanes with stationary rows 
of vanes between each. 

The Rateau type is similar to the De 


Laval, except that the combination of 


nozzles and single wheel is repeated sev- 
eral times, with less expansion during 
each process than in the earlier turbines. 
A space is given for the steam discharged 
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from the revolving vanes to utilize its 
energy in the form of velocity by evapo- 
rating part of the moisture, and start the 
process of fractional abstraction anew in 
the following nozzle. A single wheel per 
nozzle, or group: of nozzles, affords a 
minimum change in the direction of the 
steam jet at high velocity and shortens 
its opportunity to diverge, before a fol- 
lowing nozzle again brings it into line. 

The outer clearance is smal] and the 
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Two INTERMEDIATES FOR SECOND STAGE OF A 500-KILOWATT TURBINE. 


buckets have no outer band like the De 
Laval, but as steam is admitted only in 
sections of the periphery, end thrust is 
eliminated as the pressure on each side 
of the dise tends to equalize through the 
empty vanes. The cylindrical clearance 
space between each intermediate nozzle 
and revolving element is near the shaft 
where the clearance can be made a mini- 
mum. 

Still another type is that brought out 
in this country by Mr. Charles G. Curtis, 
which in addition to nozzles delivering 
steam at high velocity to a single wheel 
has also stationary vanes which redirect 
the steam discharged at considerable ve- 
locity from the first wheel, due to the 
relatively low bucket speed, into the sec- 
ond wheel. The velocity of the jet leaving 
the nozzle is about 2,000 feet per sec- 
ond, while the peripheral speed of the 
vanes in the Curtis is about 400 feet 
per second. By this process of fractional 
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abstraction the speed of revolving vanes 
need not be excessive to secure maximum 
economy, in other words to bring the di- 
rection of the jet discharged from the 
last set of vanes parallel to the 
shaft. With this high steam ve- 
locity only a minimum of revolv- 
ing vanes are necessary, and they 
rotate in steam which has a lower density, 
due to the considerable drop in pressure 
from one stage to the next. There is a 
large clearance between outer wall of re- 
volving vanes and the shell, reducing fric- 
tion due to water of condensation. End 
thrust is eliminated, as there is abundant 
opportunity for the pressure to equalize 
on each side of the revolving discs, and 
the entrance and discharge angles of the 
vanes are the same. 

In the larger sizes the shaft is vertical 
and floats on oil under sufficient pressure 
to balance the weight of the revolving ele- 
ment, which rises a few thousandths of 
an inch until the clearance is sufficient to 
permit the discharge of the oil delivered 
at the centre of the supporting block. 

That there is no end thrust in this 


FIFTEEN-KILOWATT TRAIN LIGHTING SET. 


turbine is shown by the fact that the oil 
pressure necessary to float the revolving 
element does not change under any con- 
dition of load. This vertical arrangement 
affords great compactness and greater uni- 
formity of expansion due to heat. 

The clearances between stationary and 
moving parts have proven thoroughly com- 
mercial, as shown in several months opera- 
tion of vertical 500-kilowatt units. In 
cases in which the oil pressure has failed 
in the vertical type of this unit during 
the use of a temporary belt-driven oil 
pump, there has been no damage to the 
revolving or stationary vanes. Any con- 
tact which may occur is due to the lift- 
ing of the revolving element owing to 
formation of ridges on the step bearing 
surface. The weight of the revolving ele- 
ment therefore tends to neutralize any 
tendency to injury. As the vanes are less 
in width than the metal from which they 
are cut, nothing more serious happens than 
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a polishing of the solid part of the wheels. 
Even the step bearing blocks can be faced 
off and used again. When using the 
standard direct-driven oil pump a failure 
of oil supply to the step bearing is highly 
improbable. 

The 500-kilowatt type has two sets of 
nozzles, each delivering steam to a set of 
three revolving discs, carrying the vanes, 
which are machined from the solid disc. 
Governing is effected by operating a series 
of valves which controls the admission of 
steam to the nozzles on the first stage. 
This ensures a constant velocity in the 
first stage nozzles, while the pressure in 
the first stage diminishes with the steam 
flow until at no load, it is nearly equal 
to the vacuum in the second stage, a de- 
sirable condition, as it reduces the density 
of the steam in which the first stage 
wheels rotate, and renders unnecessary 
adjustment of the valve controlling the 
second stage nozzles. 

The following table embodies approxi- 


mately the velocities of turbines of 300 
kilowatts to 500 kilowatts: 


ngs. 


e 80 : 3 
5 Sf 82.5 H fy 3 
B #3, 5235 0 Be 3 
v 3 
mee le e m g” a 
g & 
Parsons, 35 400 3.600 200 Inserted 
Rateau, 25 800 2,400 400 Inserted 
Curtis, 8 2,000 1,800 400 Solid 
DeLaval, 1 4,000 20,000 1,200 Inserted 


Each type has its characteristics and 
the advantages of one over another will 
depend largely on the cost of construction, 
reliability and improvement in efficiency. 

The amount of capital invested in cot- 
ton manufacturing interests has been esti- 
mated at over two billion dollars. Let 
us consider the utility of the steam tur- 
bine in increasing the return from this 
investment. The desirability of the elec- 
tric drive in textile mills has been clearly 
established and has already been brought 
to your attention by Mr. Sidney B. Payne. 
The advent of the turbine, obviating the 
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neċessity of changing reciprocating mo- 
tion to rotative motion will rapidly in- 
crease this application of electricity to 
your factories. 

As to first cost of such an installation, 
a Curtis turbine requires only seven per 
cent of the floor space taken by a hori- 
zontal cross-compound engine of the same 
capacity, and the cost of foundations is 
in about the same proportions in favor 
of the turbine. The weight is from fifteen 
per cent to twenty-five per cent that of 
the engine. 

There is no wear with a moderate 
amount of superheat resulting from the 
action of the steam jet on the vanes, even 
at a velocity of 2,500 feet per second, as 
shown by long continued tests. 

One of the great advantages of a tur- 
bine is due to the entire absence of in- 
ternal lubrication. Consequently the con- 
densed steam can be returned to the 
boilers, saving the cost of oil and feed 
water, often ten per cent the cost of fuel. 


NEWPORT STATION, NEWPORT-FALL RIVER STREET RAILWAY COMPANY. 


As no boiler scale is formed while using 
the same feed water continuously, tube 
cleaning is unnecessary and the boilers 
are maintained at the highest efficiency 
without withdrawal from service. 

It is estimated that the saving in at- 
tendance charges will average twenty-five 
per cent on the entire station payroll. A 
turbine having but one moving part re- 
quires no adjustment, unlike a recipro- 
cating engine with a large number of 
moving parts, which must be carefully in- 
spected at frequent intervals by a skilled 
engineer. The economy therefore remains 
constant, which is not true of a recipro- 
cating engine. 

One of the principal requirements of 
textile mills is uniform speed. A tur- 
bine has a large amount of stored energy 
in its revolving parts and is therefore well 
adapted for work requiring close regula- 
tion. Attached are two curves showing 
the regulation of a twenty-horse-power 
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turbine and also a 100-horse-power tur- 
bine, when full load is suddenly thrown 
on and as suddenly removed. 

The variation in speed of the larger 
units is within two per cent when the load 
is varied from no load to full load. Fly- 
wheels are not required on any type, aa 
the driving force is always transmitted 
without angular variation; a desirable 
condition when generators are operated 
in parallel. 

The absence of internal lubrication per- 
mits a high degree of superheat. In the 
Newport plant the superheat of the tur- 
binc has been raised to 250 degree Fahren- 


Time in SECONDS 


Curves SHowiNG REGULATION OF TWENTY-HorsE-POWER CURTIS 
TuRBINE, 3,000 REVoLUTIONS PER MINUTE, WITH SUDDEN CHANGES 


OF LOAD. 


heit without increasing the temperature 
of any part of the revolving wheels or sur- 
rounding casing, except the admission 
valves. The conditions in an engine 
operating at this high tempcrature would 
not be as favorable. 

Actual experience in commercial oper- 
ation has shown that water carried over 
from the boilers in large quantities does 
no injury to any part of the turbine, a 
serious condition when engines are in use. 

The first vertical turbine engine to be 
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ELECTRICAL REVIEW 


Few engines of this capacity, even when 
new, can show as high efficiency at full 
load. The curves clearly indicate the 
saving afforded in steam by installing a 
turbine when operating at light loads and 
overloads. 

The motors required to operate the 
circulating and air pumps for the con- 
denser are driven from the turbine gen- 
erator and this power, about twenty kilo- 
watts, is included in the output of the 
machine. Analysis of the velocities ob- 


FLOW Les PER HOUR 


. 


es eT oar | 


ee 

ERG 

BES Nd 
AN 


—_— 
Oo 
oO 
+» 
O 
© 


tained indicates that this result from the 
first vertical unit will be materially re- 
duced. Lighting, railway and arc load 
are all carried on the same unit without 
difficulty. Minor troubles have developed 
but no more than with every radically new 
device, and these have in turn been cor- 
rected as rapidly as possible under com- 
mercial operation. 

The station is arranged for four tur- 
bines, two of which have been put in 
service. 


er IN ae TES 


CURVE SHOWING 


REGULATION OF Firty-KILOWATT CURTIS TURBINE, 1,800 REVOLUTIONS PER 


MINUTE, WITH SUDDEN CHANGES OF LOAD. 


installed in this country was at Newport, 
R. I., and has given the following results 
which have not heretofore been published. 
Comparison with a Corliss cross-compound 
condensing engine of similar capacity 
under the same conditions of pressure and 
superheat is also made, assuming the 
engine to have the same full load economy. 


Similar plants have been installed at 
Seranton, Pa., Dover, N. H., and within 
the past year orders have increased to 
such an extent that 200,000 horse-power 
of Curtis turbines are under contract. A 
600-kilowatt horizontal unit has been in 
continuous service at Schenectady for two 


years, operating for two periods of about 


CURVE OF STEAM FLOW AND OUTPUT, 
SAME EFFICIENCY AT FuLL Loap. 
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four weeks each without a single shutdown. 
A 1,500-kilowatt Curtis unit is in suc- 
cessful operation at Port Huron, Mich., 
carrying a mixed load of motor power, 
railway and lighting. This turbine hag 
the standard clearance of 0.03 to 0.05 
inch between stationary and moving parts, 
and can be started cold and brought up to 
full speed in half an hour. It is easily 
brought into synchronism with other 
three-phase generators driven by cross- 
compound engines. One 800-horse-power 


LOAD IN Kw 
500-K1LowaTT UNITS ASSUMING 


Russell and one 500-horse-power Ball, 
both tandem-compound engines, also one 
500-horse-power Westinghouse cross-com- 
pound engine, all condensing, have here- 
tofore carried the load, about 750 kilo- 
watts, requiring two 500- horse-power and 
one 250-horse-power Sterling boilers. 
With the turbine alone carrying the same 
load one of the 500-horse-power boilers 
is cut out. 

A 5,000-kilowatt Curtis turbine has 
recently been installed at the Common- 
wealth station, Chicago, where provision 
has been made for fourteen similar units. 
This machine, the first of its size, has 
been operated continuously for several 
periods of eight hours each on a water 
rheostat load of 5 000 kilowatts and will 
shortly be put in commercial service. On 
account of water leaks around the con- 
denser tubes, no reliable economy tests 
have yet been made. 

In textile mills the first units to be 
installed are three 500-kilowatt Curtis 
turbines at the Lane Cotton Mills, New 
Orleans, and two similar units at the 
Fulton ‘Bag and Cotton Mills, Atlanta, 
Ga. 

I need not describe these plants | further. 
A sufficient number are already in oper- 
ation to demonstrate their superiority 
over recoprocating engines, and the extent 
of their installation is limited only by 
capacity for production. The flexibility 
of the clectric drive for textile mills to- 
gether with still greater adaptability © 
turbine-driven generators must result in 
increased capacity at diminished cost. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


PROJECT FOR MUNICIPAL ELECTRIC LIGHTING AND 
POWER SYSTEM IN ARGENTINE REPUBLIC—The construction 
of a municipal electric lighting and power system is projected in 
Buenos Aires, Argentine Republic, which it is estimated will entail 
an expenditure of at least $5,000,000. ~ 


NEW INDEPENDENT TELEPHONE COMPANY—The Queen 
City Telephone Company, Cincinnati, Ohio, has been incorporated 
with a capital of $1,000,000, and it is announced that this capital will 
eventually be increased to either $4,000,000 or $6,000,000. The com- 
pany claims to have connections as far east as Philadelphia, west 
to Kansas City, north to St. Paul, and south to Galveston, and will 
apply for a franchise. 


WASHINGTON, D. C., ELECTRIC NOTES—The electric road 
building between Washington and Baltimore is making considerable 
progress, and it is stated that much over half of the grading is 
completed. The route of this road runs from the boundary line of 
the District of Columbia east to Bennings, following in a general 
way the route of the Pennsylvania Railroad to Baltimore. The elec- 
tric railway company has acquired the steam road to Annapolis, 
Md., and it will not be necessary to build a new roadway for the 
proposed branch to that city. It is thought that the road will be 
in operation next summer. An electric road will also be built be- 
tween Washington, Vienna and Fairfax, Va., and it is stated that 
a road of this kind to the great falls of the Potomac river, fourteen 
miles from Washington, will be begun this fall. 


CARBORUNDUM WORKS AT NIAGARA FALLS, ONT., DE- 
STROYED BY FIRE—One of the five furnaces in the furnace and 
transformer building of the carborundum works at Niagara Falls, 
Ontario, exploded on Saturday morning, October 3, setting the 
structure on fire. The power cables leading into tne works were 
cut to enable the firemen to work without danger from the line. 
The fire was confined, through the efforts of the firemen, to the 
western building, and the adjoining building, in which were the 
grinding rooms, storerooms and business offices of the company, 
was saved. The building contained five furnaces, one large and 
three small transformers, a switchboard and other electrical equip- 
ment, machinery, material, etc. The works at Ontario is a branch 
of the Carborundum company’s works in Niagara Falls, N. Y. 
Work is already under way clearing away the debris and making 
preparations for rebuilding and installing the necessary equipment 
for continuing the business. 


NEW MEXICAN TRACTION COMPANY—It is announced that 
a company known as the Compania Mexicana de Traccion has 
been recently organized for the purpose of constructing and oper- 
ating an extensive electric traction system in Mexico City. The 
company has acquired what are known as the Moylan, Garcia and 
Requima rights, which permit of the building and working of 
about 100 miles of road—fifty in the city, and about fifty in the 
suburbs. The company has also assumed control over the Empresa 
del Circuito de Banos, a horse road over two miles long, operating 
between Belvanera and Alberca, in the heart of the Mexican 
capital. This road will be electrically converted. It is stated that 
the company has ordered about 1,000 tons of eighty-five-pound 
girder rails, and is in the market for twenty forty-foot cars which 
will be equipped with four motors of fifty-six horse-power each. 
The power-house will have an initial capacity of 2,000 horse-power. 
The company is incorporated under the laws of Mexico. The di- 
rectors are James H. Oliver, Julius Bieler, Reuben Miller, Sr., 
James H. Park and Frank B. Smith, of Pittsburg, Pa. Mr. M. C. 
McAdoo is president of the company. It is stated that the system 
will be in active operation inside of eighteen months. 


RECENT STATISTICS ON ELECTRIC STREET RAILWAY 
SYSTEMS—Bulletin No. 3 of the United States census report on 
Street and electric railways shows an unprecedented record in 


the application of electricity. In 1890 there were 126 companies 
operating their lines by electricity. They had 1,262 miles of single 
track. There were fifty-four cable lines and seventy-four steam 
lines having altogether 1,200 miles of track. In 1902 there were 
747 companies operating their lines by electricity, an increase of 
492.2 per cent. They were operating over 21,920 miles of track, 
an increase of 1,637 per cent. The lines operated by horses, cable 
and steam showed decreases of from fifty to ninety-five per cent, 
but the total increase in mileage was 178 per cent. There are 
now twenty-five street railway companies in the United States 
which have a length of line of more than 100 miles, and 395 com- 
panies which have a length of less than ten miles. In all, there 
are now 987 companies, with a cost of construction of $2,167,634,077 
and a capital stock of $1,315,572,960. The increase in the number 
of passenger cars amounted to 27,785. In 1890 there were 62,237 
passengers carried per car, and in 1902, 79,774 passengers per 
car. In the year 1902 there were 5,871,957,830 passengers who 
traveled by street and electric railroads. Notwithstanding the fact 
that over 5,000,000,000 passengers were carried, the report shows 
that only 265 were killed and 26,690 were injured; 122 employ¢s 
were killed, and 3,699 injured. 


CUBAN ELECTRIC TRACTION COMPANY—An_ extensive 
traction and lighting system is to be constructed in the southern 
part of Cuba. power to be derived from an hydraulic plant which, 
it is announced, will be one of the largest in that part of the 
world. The Cienfuegos, Palmira & Cruces Railroad and Electric 
Power Company has been organized for the purpose of building 
and operating both systems. The length of the road will be about 
forty-three miles. Four and one-half miles of track will be con- 
structed in Cienfuegos, and the line will run from that city to 
Caonao, thence over private right of way to Palmira, Horringuero 
and Cruces. The track will be standard gauge. Sixty-pound T 
and girder rails will be employed. The initial rolling stock will 
consist of four combination cars, thirty-two feet over all, seating 
twenty-four persons and operated by two fifty-horse-power motors 
each; four open passenger cars, thirty-five feet eight inches over 
all, seating sixty passengers and operated by two fifty-horse-power 
motors each; three closed passenger cars, length twenty-seven feet 
eight inches over all, seating twenty-four passenger and operated by 
two twenty-five-horse-power motors each; three eight-bench open 
cars, twenty-five feet over all; seating forty passengers and operated 
by two twenty-five-horse-power motors each. Five express cars, 
measuring twenty-one feet over all and equipped with four fifty- 
horse-power motors each and having a capacity of twenty tons, 
will be ordered also; twenty box eight-wheel freight cars, capacity 
twenty tons; a similar number of eight-wheel flat cars, capacity 
twenty tons, also sprinkler and repair cars. The company will also 
generate energy for the purpose of lighting Cienfuegos—about 30,- 
000 inhabitants—and the other towns mentioned, whose population 
averages about 8,000 people. Power will be derived from the falls 
of Hababanilla which are known as the Niagara of Cuba. The 
voltage at which the energy will be transmitted has not yet been 
determined. The initial capacity of the plant will be 3,000 horse- 


power. 
TELEPHONE AND TELEGRAPH. 


CONNELLSVILLE, PA.—The Bell Telephone Company is build. 
ing a line from Morgantown to Pittsburg. 


SPRINGFIELD, MASS.—The Valley Telephone Company will ex- 
tend its wires to connect the Leverett line with the Dunderland line. 


OCILLA, GA.—C. J. O'Farrell has completed the work of in- 
stalling the new telephone system of the Ocilla Telephone Com- 


pany. 
YONKERS, N. Y.—The Yorktown Telephcne Company’s stock- 


holders have elected the following directors for the ensuing year: 
James E. Rice, T. F. Tompkins, Edward E. Kear, E. Munson Frost, 


vr 
ve 
T: 


Floyd White, Albert Lee, James N. Strang, James J. Mead and 
Cornelius Pugsley. 


SARATOGA SPRINGS, N. Y.—The Easton & Buskirk Telephone 
Company will connect with the Hudson River Telephone Company 
at Greenwich. 


CHEYENNE, WYO.—The long-distance telephone line of the 
Colorado Telephone Company, connecting Portland, Ore., and Den- 
ver, Col., has been completed. 


CHARLESTON, S. C.—A charter has been granted to the Mt. 
Pleasant Telephone Company with a capital of $2,500. The company 
will do business in Mt. Pleasant. 


CLARKSBURG, W. VA.—The Consolidated Telephone Company, 
of Clarksburg and Fairmont, has decided to extend its line to 
Wheeling, Uniontown and Pittsburg. 


DANFORTH, ME.—The Danforth Telephone Company has been 
incorporated with a capital of $10,000. The officers are V. E. 
Price, president, and M. L. Porter, treasurer. 


DES MOINES, IOWA—The Iowa Telephone Company has let 
the contract for a new exchange in this city, to cost approx!i- 
mately $27,000. Work is to be completed by January 15. 


RICHMOND, VA.—The Lunenburg Telephone Company has been 
organized at Meherrin with A. M. Bruce as president; E. P. Wallace, 
vice-president; M. E. Gee, secretary, and E. T. Staples, treasurer. 


PITTSBURG, PA.—The officials of the Pittsburg & Allegheny 
Telephone Company announce that the company’s lines between 
Pittsburg and McKeesport will be in operation in less than sixty 
days. 


RICHMOND, VA.—The Waxhow Telephone Company has been 
incorporated with a capital of $5,000 to construct lines from 
Monroe to Waxhow, thence to Charlotte, and to other villages in the 
vicinity. 

SOUTH FRAMINGHAM, MASS.—The New England Telephone 
and Telegraph Company is laying through Framingham the under- 
ground wires which will connect Boston and Worcester with a thor- 
ough service. l 


DECORAH, IOWA—The Summer Telephone Company, capitalized 
at $30,000, and owning about 150 miles of line, has passed under 
the control of Victor Stevens, who controls the Standard, Interstate 
and Dubuque lines. 


YORK, NEB.—The York County Independent Telephone Com- 
pany has connected its lines with those of the Filmore County 
Independent Company, and also with independent liner at Beaver 
Crossing, Milford and Friend, Neb. 


LEONARDSVILLE, N. Y.—A new telephone line will be con- 
structed in this town, an organization having been formed with 
și. S. Brand, president; I. A. Crandall, secretary, and A. M. Coon, 
treasurer. Connections will be made with near-by towns. 


FRANKLIN FALLS, N. H.—The Citizens’ Telephone Company 
has been granted a franchise in the town of Meredith and will 
soon extend its lines to Meredith village. Telephones were put in 
at Center some time ago, and the service at Tilton is to be in- 
creased. 


BALTIMORE, MD.—The roofing and exterior work on the new 
Chesapeake & Potomac Telephone building in this city has been 
completed and work on the interior of the building has commenced. 
The cost of the structure, which will be completed by December 1, 
will be $75,000. 


COPPERSTOWN, N. Y.—The Westville Telepaone Company has 
been chartered to build and operate a line from the village of Mil- 
ford to the village of South Valley. The capital stock is $1,000, and 
the directors are Frank Green, John Cady, A. Baldwin, K. R. Bald- 
win, E. Coates, T. Gurney and M. Stilwell. 


SHEBOYGAN, WIS.—A. B. Ferdinand, president of the Sheboy- 
gan County Telephone and Electric Company, has disposed of his 
interest and the company will be reorganized. Plans are to be 
made for giving the public better service, one of the improvements 
contemplated being the building of conduits for underground work 
on Main street. 
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ELECTRIC LIGHTING. 


DES MOINES, IA.—At West Liberty extensive improvements are 
projected to the electric light plant. 


INDIANAPOLIS, IND.—Frank Underwood has secured the con- 
tract for a new power-house at Hazel Kirk. 


LEWISTON, ME.—Important changes and additions are being 
made at the plant of the Light and Water Company of Rumford. 


GRAND HAVEN, MICH.—The board of public works of Grand 
Haven has about decided to expend $10,000 on the electric plant of 
the town and to install a day electric service here. 


EVANSVILLE, ILL.—The Red Bud city council at its last meet- 
ing passed an ordinance granting T. C. Reed a franchise for the 
purpose of establishing an electric light plant in that city. 


COALPORT, PA.—It is stated that Coalport will be lighted by 
electricity within a short time. Local capitalists have formed a 
company for installing an electric light plant and are now busy 
perfecting all arrangements. 


HILLSBORO, ILL.—The city council is considering a proposi- 
tion for the establishment of a municipal electric light plant. At 
present electric lights are furnished by a private corporation, the 
contract with whom expired October 1. 


GRAND FORKS, N. D.—It is said that the city council of Valley 
City will offer the electric light plant for sale, as it is not considered 
a paying proposition for the city. The expenses for the past year 
were $7,000 in excess of the receipts. The council will offer a 
twenty-year franchise with the plant. 


NORTHFIELD, VT.—J. M. Holland, of New York, a former resi- 
dent of this town, has bought several Hillside farms, and also the 
water privileges, in connection with a plan to construct a system to 
furnish Northfield with water for domestic use, light, manufactur- 
ing and other purposes. The estimated cost is from $50,000 to 
$75,000. 


FORT WAYNE, IND.—A company of citizens has published an 
address to the people offering to build the city an electric light 
plant which will furnish street lights for $70 a year and charge ten 
cents a kilowatt for commercial use. The plant is to become the 
property of the city in ten years, the city paying over to the com- 
pany the $60,000 which has been raised by taxation for a municipal 
plant. The persons making the offer are Charles McCulloch, Henry 
Beadell, J. H. Rahe, Joseph F. Getz, A. Fuelber, Paul E. Wolf, 
Cooney Bayer and W. O. Gross. 


ALBA, TEX.—The Lone Star Lignite, Brick and Light Company 
was organized here recently. The purpose of the company is to 
mine coal, make brick and furnish the city of Alba with electric 
lights. The capital stock of the company is $25,000, divided into as 
many shares of the par value of $1. The following directors were 
elected at a meeting of the stockholders: J. E. Gibson, president; 
A. S. Cain, vice-president; W. R. Goodwin, secretary-treasurer; T. 
L. Lowrie, manager; Joe McChristian, assistant manager; R. E. 
Bozeman, attorney. 


DECATUR, IND.—The tract of land offered by the Commercial 
Club to the Springfield & Fort Wayne Traction Company for a 
power-house site has been turned over to the company and work 
of erecting the plant will be begun at once. The power-house will 
be the main station of the line and the conditions on which the site 
is given the company are that they have the line in operation be- 
tween here and Fort Wayne by January 1, 1905, and that it be 
extended from Decatur to the east, west or south county line by 
January 1, 1906. The main offices are to be located here. 


STAMFORD, N. Y.—The Schenevus village board of trustees 
has granted a franchise to M. E. Baldwin and to any corporation 
that he may organize to construct a complete electric light system 
in that village. A contract was also made to light the village streets 
with forty thirty-candle incandescent lights for $600 per year, the 
lights to burn every night in the year and the contract to continue 
for five years. The system of lighting the streets with oil costs the 
village about $300 per year. A corporation will be organized at 
once to build and operate the works and a force of men will come 
from New York city to push the work to completion. The water 
power at the White mills will be utilized. Extensive repairs to this 
property have been in progress since Mr. Baldwin purchased it last 
spring. It is expected that the work will be complete about Novem- 
ber 1, 
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ELECTRICAL SECURITIES. 


About once a month for the past half year the statement has 
been made that prices had at last reached the lowest point possi- 
ble wthout bringing about financial disaster. Notwithstanding the 
recurrence of this statement, prices continue to sag and droop, 
though at the same time there has been a lack of disaster which 
is remarkable and goes a long way toward establishing a preced- 
ent for hopefulness which will always be of value in financial 
emergencies. One thing is proved without doubt, and that is the 
inherent stability of a number of securities which have been 
pounded until they are now far short of their nominal value. 
During the week the speculative change was radical and of such 
a nature that it gave evidence that there was considerable sup- 
port in favor of several industrials which have been mercilessly 
handled for the past five months. On Monday the market was in 
a state of semi-panic, and this was followed by a sharp rally which 
was maintained until, at closing, there was registered a very 
general advance of from two to five points all along the line. 

There is every evidence that the bounteous crop—the product 
selling at higher figures than for many years—will put into cir- 
culation a large amount of buying capital, and this will be a factor 
in creating a demand for manufactures which will have a vital- 
izing effect on every industry. 

The action of the United States Steel Corporation in offering 
to take up the securities held by its employés, while in some quar- 
ters regarded as an acknowledgment of the defeat of its copart- 
nership plan, is in other quarters regarded as an evidence that the 
company appreciates the full value of its holdings. The declaration 
of the regular dividend—which, at the writing, seems entirely 
probable—will materially help the situation. According to a semi- 
official statement, steel earnings for the September quarter amount 
to $35,000,000, which is only a trifle less than for the same period 


last year. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 3. 


New York: Closing. 
Brooklyn Rapid Transit................. 34% 
Consolidated Gas .......... ccc cee ee eee 172% 
General Electric .......... 0.0 c eee necenee 150 
Kings County Electric................006 150 
Manhattan Elevated ............- eee eeee 13134 
Metropolitan Street Railway............ 1061% 
New York & New Jersey Telephone....... 145 


Westinghouse Manufacturing Company.. 166 

The annual meeting of the shareholders of the Manhattan Rail- 
way Company will be held at the company’s office, No. 195 Broad- 
way, Manhattan Borough, New York city, on Wednesday, November 
1ł, at twelve o’clock noon. A board of directors for the ensuing 
year is to be elected, and three inspectors of election. The trans- 
fer books will be closed on Saturday, October 10, at twelve o'clock 
noon, and will be reopened on November 12, at ten o’clock A. M. 

Advices from Pittsburg say that it is understood that West- 
inghouse earnings for August were the largest in the history of 
the company, the immense business of August, 1902, having been 
considerably exceeded, although it had not been expected by the 
officials of the company. 

Application has been made to the New York Stock Exchange 
to list $625,000 additional capital stock of the Kings County 
Electric Light and Power Company. 


Boston: Cloainy. 
American Telephone and Telegraph..... 127% 
Edison Electric Illuminating............ 227 
‘Massachusetts Electric................00. TTA 
New England Telephone................. 124 


Western Telephone & Telegraph preferred 8014 

Rısing seventy per cent of the $21,943,200 American Telephone 
stock subscription has been paid in, although only twenty per cent 
was due on September 22, and payments could have been made in 
twenty per cent installments ending May 6. Fully paid stock will 
participate in the dividend due łn January, 1904. The plan of 
expenditure of the new stock proceeds is this: For the New Eng- 
land states, $1,535,900; Middle states, $6,603,000; Canada, $500,000; 
Middle Western states, $2,520,000; Western states, $1,458,450; 
Southern and Gulf states, $2,709,200; Pacific states, $501,000; for 
purchase of instruments and construction of long-distance lines, 
$4,250,000; a cotal of $20,077,550. 
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The report of the Edison Illuminating Company for the fiscal 
year ended June 30, 1903, shows the company’s income from the 
sale of light and power to have been $2,663,733, and the total ex- 
pense to have been $1,730,456, leaving a net income of $933,277. 
Other income amounted to $36,578, bringing the total net income 
up to $969,855. The dividends paid, interest, etc., amounted to 
$990,175, leaving a deficit for the year of $20,320, as compared 
with a surplus of $45,843 for the year ending June ov, 1902. 


Philadelphia Closing. 
Electric Company of America........... 8 
Electric Storage Battery common........ 50 
Electric Storage Battery preferred....... 50 
Philadelphia Electric ...............00 008 6's 
Union Traction 4.42%. 65%00sns 642k dad eee 42% 
United Gas Improvement............ ie asthe 80 

Chicago: Closing. 
Chicago Telephone............-..c0ccees 115 
Chicago Edison Light................000. 140 
Metropolitan Elevated preferred......... 52 
National Carbon common..............:. 18% 
National Carbon preferred............... 88 
Union Traction common..............06. 4 
Union Traction preferred..............6. 30 


Northwestern Elevated in S-ptember handled a daily average 
of 68,107 passengers, this being an increase of 4,157. 

South Side Elevated handled a daily average during September 
of 81,887 passengers, an increase of 5,315. The report of the com- 
pany for the year ended June 30, 1903, is as follows: Gross earn- 
ings, $1,555,044; expenses, $856,128, leaving net earnings of 
$698,916, an increase of $50,804 over the preceding year. 


ELECTRIC RAILWAYS. 


COALGATE, I. T.—Arrangements have been perfected for the 
construction of the electric road from Coalgate to Lehigh, and work 


has commenced. 


YORK, PA.—Surveys are being made through Elizabeth for a 
trolley line to connect with the Conestoga Traction Company’s line, 
joining Lancaster and Harrisburg. 


NEW YORK, N. Y.—-Permission has been granted to the New 
York & North Shore Railway Company, of Queens, to change its 
name to the Long Island Electric Railway Company. 


PHILADELPHIA, PA.—The Central New Jersey Traction Com- 
pany has completed its line from Keyport nearly to South Amboy, 
and expects to have it in operation before fall. 


CHICAGO, ILL.—The Chicago & Milwaukee Electric Railway 
has opened its new westerly branch from Lake Bluff to Liberty- 
ville. It is said that the road will be extended to Rockefeller this 


fall and later to Fox Lake. 


TRINIDAD, COL.—The actual work of construction on the 
Trinidad electric car line has been begun, and the entire line of 
twelve miles, as weli as the electric power and lighting plant to 
be built by the company, will be completed as quickly as possible. 


DOYLESTOWN, PA.—The Philadelphia & Easton trolley road 
will be completed between Easton and Riegelsville in about two 
months, when the upper end of the road will be in operation. The 
remaining twelve miles necessary to complete the road will be built 


next spring. 


WILKINSBURG, PA.—A new car line is being projected which 
will be known as the Wilkinsburg, East Pittsburg & Turtle Creek 
Railway, to connect Turtle Creek with Wilkinsburg. The com- 
pany is capitalized at $30,000, and the promoters are Thomas Gear- 
ing, A. J. Kent, M. Douginier and George B. McClellen. 


HAVERHILL, MASS.—It is stated that the proposed electric 
road from Boston to Haverhill will surely be built. It is pro- 
posed to run on the Boston & Northern tracks to Maplewood in 
Malden, and to traverse the Newburyport turnpike for about eleven 
of the thirty-three to thirty-five miles between Boston and Haver- 
hill. 


INDIANAPOLIS, IND.—The Indiana Northern Traction Com- 
pany has let the contract for the construction of its line from 
Marion to Wabash. The road is to be in operation next June. From 
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Wabash it will be extended north, through North Manchester and 
Silver Lake to Warsaw, and later to Goshen, to connect with the 
Elkhart and South Bend roads. 


NEWPORT NEWS, VA.—The route of the projected Jamestown, 
Yorktown & Old Point Electric Railway has been determined. The 
line will have terminals here and at Old Point. The route will 
be from Jamestown Island to Williamsburg, to Yorktown, to Little 
Bethel, branching out there to Newport News and also to Old Point. 
The statement is made that the first car will run into Newport 
News from Jamestown before January 1. 


RICHMOND, IND.—By the completion of the Dayton & Western 
traction Hine into Richmond, Indianapolis and Dayton, Ohio, are 
joined by a continuous line which is one of the longest in the world. 
It not only links Ohio and Indiana, furnishing many important 
connections, but it will be one part of the trunk line that will 
eventually connect St. Louis and New York, with branches that 
will touch Cincinnati, Cleveland, Toledo, Detroit and other impor- 
tant points. 


LANCASTER, PA.—A charter has been granted to the Lancaster 
& Coatesville Street Railway Company with a capital stock of $150,- 
000. The incorporators of the company are A. €C. Baldwin, C. R. 
Herr, Adam L. Landis, John L. Leaman, R. A. Baldwin, A. H. 
Hostetter, Adam S. Ranck, Henry S. Rutter, Willis Rohrer, Jobn 
K. Diehm, A. L. Leaman, Frank G. Groff, Moses Snavely, B. S. 
Weiler, J. Frank Seldomridge, J. W. Stern, I. N. Hurst and H. E. 
Hess. The road is to begin at Witmer’s Bridge and pass through 
the villages of Bird-in-Hand, Intercourse, Spring Garden, White 
Horse, Cains, Compassville, Sandy Hill, Wagontown, thence to 
Coatesville. n 


NEWARK, OHIO—The Newark, Martinsburg & Mt. Vernon Trac- 
tion Company has been organized with the following officers: Presi- 
dent, E. H. Everett; vice-president, Dr. J. F. Shrontz; treasurer, 
John A. Chilcote; secretary, Frank E. Elliott. The company has 
secured practically the whole right of way from Newark through 
Martinsburg and Gambier to Mt. Vernon, and it is the intention to 
complete the road immediately. This road will complete a traction 
line from Cincinnati to Cleveland, as Cleveland is now connected 
with Wooster, and Newark with Cincinnati. From a point between 
Martinsburg and Gambier the new company will build a connecting 
line directly northward to Wooster, thus completing the transstate 
line. 


FOND DU LAC, WIS.—The Fond du Lac & Oshkosh Electric 
Railway Company and the Fond du Lac Street Railway and Electric 
Light Company have been consolidated under the name of the 
Eastern Wisconsin Railway and Light Company, capital $500,000. 
This means a consolidation of the Fond du Lac Street Railway and 
Light Company, the gas company and the interurban line into one 
interest. No new line will be built from this city to Oshkosh as 
has been announced. The officers of the new company are: Presi- 
dent, F. B. Hoskins, of Fond du Lac; vice-president and general 
manager, T. F. Grover, of Fond du Lac; secretary, B. Wild, Jr., of 
Fond du Lac; treasurer, W. E. Cole, of Fond du Lac; directors, 
F. B. Hopkins, T. F. Grover, B. Wild, Jr.. W. E. Cole and E. B. Her- 
ren, of Fond du Lac, and Leander Choate and Elmer Leach, of 
Oshkosh. 


CAMDEN, N. J.—It is stated that the long-talked of trolley line 
connecting Philadelphia and Atlantic City will be completed and in 
operation by May 1, 1905. It will be a four track electric road and 
work upon the construction will begin within the next thirty days. 
Surveys have been completed, the right of way obtained and con- 
tracts entered into for the entire work. The road will be virtually 
an air line. It will run direct to Clementon, eight miles from the 
Gloucester ferry, from whence it will parallel the Reading, keeping 
to the south, but within a quarter of a mile of that line, for the 
entire distance. The estimated cost of the construction of the road 
is $9,000,000. Two of the tracks will be for passenger service and 
two for freight. Both express and local traffic will be catered to 
and it is expected to make the run from Philadelphia, a distance 
of fifty-two miles, to Atlantic City in less than an hour. Numerous 
stations are to be erected and an immense power plant is to be 
built half way between Gloucester and Atlantic City. 
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NEW INCORPORATIONS. 
ALBANY, N. Y.—Clinton Telephone Company. $50,000. 
BAY CITY, MICH.—United Traction Company. $250,000. 
LINCOLN, NEB.—The Virginia Telephone Company. $4,000. 
DES MOINES, IOWA—What Cheer Telephone Company. $5,000. 
DILLONVILLE, OHIO—Vigilant Telephone Company. $3,000. 


CRIPPLE CREEK, COL.--La Bonte Telephone Company. $25, 
000. 

NEWPORT, ARK.—The Farmers’ Telephone Company. $100,- 
000. 

COSHOCTON, OHIO—The Citizens’ Telephone Company. $50,- 
000. 

LANSING, MICH.—Alpena Light, Heat and Power Company. 
$500,000. 

KEOKUK, I0WA—Union Telephone and Telegraph Company. 
$1,500,000. 


DES MOINES, IOWA—The Archer-Primghar-Philby Rural Tele- 
phone Company. $1,000. 


HILLSBORO, ILL.—Hillsboro Electric Light and Power Com: 
pany. Increased to $25,000. 


FRANKFORT, KY.—The McKee & Booneville Telephone and 
Telegraph Company. $3,000. 


COLUMBUS, OHIO—Butler County Western Telephone Company. 
Increased from $5,000 to $12,000. 


COLUMBUS, OHIO—The Cincinnati Telephone Company. In- 
creased from $50,000 to $1,000,000. 


ELMA, N. Y.—ElIma Telephone Exchange. $5,000. Incorporators: 
Herman Juge, R. Peter and Herbert B. Lee. 


LANSING, MICH.—South Dover Telephone Company. 
Traverse Bay Telephone Company. $4,000. 


GERMANTOWN, PA.—The Germantown Independent Telephone 
Company. Increased from $2,500 to $10,000. 


JOHNSTOWN, OHIO—The Johnstown & Creton Telephone 
Company. Increased from $30,000 to $50,000. 


SPRINGFIELD, ILL.—Pitcher Telephone Company. $7,500. In- 
corporators: James Bayne, W. Ford and L. D. Pitcher. 


MUSKOGEE, I. T.—The Muskogee Traction Company. $300,000 
Incorporators: J. L. Wisornan, W. P. Dewar, W. R. Raton and Ruel 
Haskell. 


ASHLAND, WIS.—The Bayfield County Telephone Company. 
$30,000. Incorporators: T. C. Jacobs, C. F. Latimer and C. S. La- 
moreaux. 


ST. PAUL, MINN.—Thompson Electric Company. $25,000. In- 
corporators: William G. Jordan, Frank B. Thompson and Ralph D. 
Thompson. 


FRANKFORT, KY.—Hickman County Telephone Company. 
$5,000. Incorporators: Thomas Emerson, B. A. Boone and J. R. 
Scarbrough. 


WINONA, MINN.—The Lewiston Telephone Company. $10,000. 
Incorporators: John Gaffney, Henry E. Wirt, Peter C. Daley, B. 
S. Blanchard, M. A. Williams. 


LOS ANGELES, CAL.—The Whittier Telephone and Telegraph 
Company. $100,000. Directors: P. T. Spencer, W. Johnson, C. L. 
Zabn, Los Angeles, A. Hadley and E. W. Bacon, Whittier. 


GLENWOOD, MINN.—Glenwood Mill and Electric Light Com- 
pany. $25,000. Incorporators: Peter Peterson, W. F. Dougherty, 
M. A. Wollan, George W. Brown, J. H. McCaulay and J. R. Serrin. 


CHESTER, W. VA.—The Ohio Valley Street Railway Company. 
$25,000. Incorporators: E. D. Marshall and John A. Gardner, of 
Chester, Thomas C. Pitcairn and: John W. Bailey, of Pittsburg, and 
George W. Palmer, of New Cumberland, W. Va. 


SPRINGFIELD, ILL.—The Decatur, Tuscola & Champaign Rail- 
road Company. $50,000. Incorporators: J. H. Culver, Charles S5. 
Hankins, William H. Black, J. M. Clokey, D. L. Campbell, J. L. 
Ray, Ashton Campbell, Charles G. Eckhart and A. W. Wallace. 


$1,000. 


October 10, 19 


pR. LOUIS 
and electrical € 
city last week: 


MR. ROBER 
fessor of mech 
of Montana, at 


MR. D. M. | 
cated in San 
terests of the ( 


MR. M. S. 
of the Univer 
September 17 t 


MR. WILLI 
his office to ? 
Company's Bu 


MR. WILL 
resignation as 
city, to take € 
him the follov 


MR. LEWI 
Okonite Comp: 
Islands, where 
of the shore e 


MR. C. W 
Stromberg-Car 
located at 16 
Bartlett's pre 


MR. C. C. 
facturing Con 
to Ohio one i 
busy at this n 
are of the lar 


MR. WILI 
of the Gener: 
of September 
returned fror 
in the intere 


MR. W. E 
electric light 
manager of 
Allensville } 
current for 
the electric 


MR. C. | 
Phone booth 
Teports that 
stantly inc 
phoning eyi 
considered 


MR. BC 
company 
Thomaston 
Was in Ro 
Made, Mr. 
spring and 
Mer seasor 


MR. TE 
Mr. Acklar 
Wireless 
Thursday « 
to the con 
tion of thi 
thoughts ; 


MR. Al 
Railroad, 
Service ( 
Tesignatio 
of the dir 
third vic 


Vol. 43—N, | 


ny. $50,000, 
ny. $250,000. 
Company, $4.00 
ne Company, $y 
e Company, $304 


lone Company, p; 
1e Company, $1. 
one Company, gy. 
d Power Compar, 
'elegraph Compay, 
-Philby Rural Tes 
t and Power Cor 
ille Telephone ant 
'elephone Company 
mne Company. lr 
100. Incorporators: 
Company. $1.6. 
pendent Telephote 
reton Telephor 


pany. $7,50). It 
her. 


ympany. $300, 
. Raton and R 


phone Compaty 
er and C. 5. 4 


ny. $25,000. lt 
on and Ralph D. 


hone Compal! 
oone and J. R 


mpany. $10.0 
er C. Daley, B. 


and Telegra 
Johnson, C. b 
jttier. 
ric Light Com 
F. Dougherty. 
J. R. Serrib. 


way Companl. 
4. Gardner. 
Pittsburé: a 


ampaigt Ral 
er, Charles > 
ampbell, i 
y. Wallace. 


October 10, 1903 


PERSONAL MENTION. 


DR. LOUIS BELL, the well-known ccnsulting electrical engineer 
and electrical expert, of Boston, Mass., was a visitor to New York 
city last week. 


MR. ROBERT SIBLEY, Berkeley, Cal., has been appointed pro- 
fessor of mechanical and electrical engineering at the University 
of Montana, at Missoula, Mont. 


MR. D. M. REARDON, formerly of Flagstaff, Ariz., is now lo- 
cated in San Francisco, Cal., in connection with the mining in- 
terests of the General Electric Company. 


MR. M. S. KETCHUM, assistant professor of civil engineering 
of the University of Illinois, Champaign, Ill., was married on 
September 17 to Miss Mary Esther Beatty, of Newton, Iowa. 


MR. WILLIAM R. CORSON, consulting engineer, has removed 
his office to No. 724 in the Conneccicut Mutual Life Insurance 
Company’s Building, corner Main and Pearl streets, Hartford, Ct. 


MR. WILLIAM R. HILL, M. Am. Soc. C. E., has tendered his 
resignation as head of the Aqueduct Commission of New York 
city, to take effect October 14. Mr. J. Waldo Smith will. succeed 
him the following day. 


MR. LEWIS G. MARTIN, the well-known cable expert of the 
Okonite Company, New York city, has returned from the Philippine 
Islands, where he was recently stationed in charge of the laying 
of the shore end of the Pacific cable at Manila. 


MR. C. W. BARTLETT, the Nebraska representative of the 
Stromberg-Carlson Telephone Manutacturing Company, is now 
located at 1635 South Twenty-second street, Lincoln, Neb. Mr. 
Bartlett’s previous address was Kansas City, Mo. 


MR. C. C. WARREN, president of the Warren Electric Manu- 
facturing Company, Sandusky, Ohio, stopped at New York en route 
to Ohio one day last week. This company’s factory is especially 
busy at this moment in the production of alternators, most of which 
are of the larger units. 


MR. WILLIAM H. HILL, manager of the foreign department 
of the General Electric Company, New York, died on the morning 
of September 29 at his home in Orange, N. J. Mr. Hill recently 
returned from a two years’ stay in Mexico, where he was located 
in the interests of the General Electric Company. 


MR. W. B. CARVELL has been appointed manager of the new 
electric light plant at Allensville, Ky. He has also been appointed 
manager of the new telephone exchange which is to be put in at 
Allensville by the Home Telephone Company of Tennessee. The 
current for the electric lights at Allensville will be taken from 
the electric power plant at Guthrie, Ky. 


MR. C. H. BROWNELL, of Peru, Ind., manufacturer of tele- 
phone booths, was a New York visitor last week. Mr. Brownell 
reports that the demand for booths in the telephone field is con- 
stantly increasing, the advantages of quiet and secluded tele- 
phoning evidently growing rapidly in favor. The telephone is now 
considered a necessity in every modern office. 


MR. BOARDMAN HALL, of Boston, Mass., representing the 
company of capitalists which is to build the Rockland, South 
Thomaston & Owls Head Street Railway, in the state of Maine, 
was in Rockland last week going over the survey which is being 
made. Mr. Hall said work on the road will be begun in the early 
spring and rushed so that by the time of the opening of the sum- 
mer season of 1904 the road will be in operation. 


MR. THOMAS E. CLARK, president and general manager, and 
Mr. Ackland Stiling, advertising manager, of the Thomas E. Clark 
Wireless Telegraph-Telephone Company, Detroit, Mich., left 
Thursday on a business trip to St. Louis, Mo., on matters pertaining 
to the company’s exhibit at St. Louis Exposition. It is the inten- 
tion of this company to have a most attractive exhibit, many new 
thoughts and features being brought before the visitors. 


MR. ALEXANDER J. CASSETT, president of the Pennsylvania 
Railroad, has resigned from the board of directors of the Public 
Service Corporation of New Jersey. Mr. Cassett tendered his 
resignation in July, but this was not acted upon, as no meeting 
of the directors had been held since that time. Mr. A. H. Carleton 
third vice-president of the corporation and former president of 
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the United Electric Company, of New Jersey, has succeeded Mr. 
Cassett as a director. 


MR. EUGENE L. ASHLEY, of Glens Falls, N. Y., president of 
the Hudson River Water Power Company, was given a banquet 
at Saratoga, N. Y., on September 24, by the citizens of Glens Falls, 
South Glens Falls, Sandy Hili, Fort Edward and other towns. 
The banquet was a testimonial in recognition of the perseverance 
displayed by President Ashley in successfully carrying forward 
the construction of the granite dam that harnesses the Hudson 
river at Spier’s Falls, Saratoga County. 


MR. L. C. VAN VESS, general manager of the Lincoln, Neb., 
Gas and Electric Company, has been asked by President Edgar to 
report to the twenty-seventh convention of the National Electric 
Light Association, to be held in Boston next May or June, on lost 
and unaccounted for current. Mr. Van Ness made a report on this 
subject at the Chicago meeting. He has been giving the matter 
considerable further study since that time, and hopes to make the 
next report much more valuable and interesting than any former 
ones. 


MR. W. B. LONGYEAR has resigned his position as controller 
of the Brooklyn Rapid Transit Company, on account of ill health. 
Mr. Longyear has been ill for some time and would not risk the 
severe winter in New York, so has made arrangements to go to 
New Mexico. Mr. Howard Abel, a western man, has been chosen 
for the position of controller. Mr. Abel was for many years asso- 
ciated with Mr. Charles T. Yerkes, and was connected with the 
management of the North and West Chicago Street Railway com- 
panies. 


SIR JOHN DICKSON-POYNDER, Bart., M. P.; Mr. George Gibb, 
director and general manager of the North-Eastern Railroad; Lord 
Ribblesdale and Sir David Barbour, K. C. M. G., members of the 
Royal Railroad Commission appointed to study the American street 
railway systems, with a view to bettering the conditions in Great 
Britain, and especially in London, arrived in New York on Septem- 
ber 26 on the White Star steamship Arabic. No definite plan has 
been determined upon for the commission to follow out, but an 
investigation will be made of every branch of American street rail- 
roads. It is stated that three weeks will be spent in New York and 
Boston. 


MR. RICHARD T. LAFFIN, for three years general manager 
of the Worcester Consolidated Street Railway, has resigned to 
accept the position of general manager of the Maniia Electric Rail- 
way, Light and Power Company. Mr. Laffin’s resignation will 
take effect on January 1, 1904, and he expects about the first of 
the year to depart for the Philippines to assume the duties of his 
new position. The company will build an electric railway system 
in Manila, connecting the city proper with the suburbs. It will 
also build an electric light station for lighting the city of Manila. 
The company now owns a steam road which will be converted to 
electric traction, and will build and equip valuable water power 
systems, the rights for which it already owns. 


MR. F. A. STRATTON, vice-president of the Westchester Light- 
ing Company, of New York, was tendered a complimentary dinner 
by a number of prominent citizens on Saturday evening, September 
26. Mr. Stratton is one of the most popular railway men in the East. 
During the international yacht races he gave a delightful outing 
to a hundred or more gentlemen friends, in the form of an ocean 
trip on the steamer Isabella, which he chartered for the occasion. 
Among those in the party were many who had been Mr. Stratton’s 
guests on former occasions, and the idea was suggested that some 
substantial recognition be made of his good fellowship and generous 
hospitality. Subsequently, Mr. William Archer, of Mount Vernon; 
Mr. John H. Bangs, of New Rochelle, and Mr. Frank Hardy, of 
Larchmont, were appointed a committee to make the necessary 
arrangements. The dinner was served in the large dining-room 
of the Hunters Island Inn, on Pelham road. A souvenir menu 
was prepared, containing on the front cover a reproduction of the 
burgee of Sir Thomas Lipton and Mr. Stratton, and on the inside 
front page a splendid likeness of Mr. Stratton. Speeches were 
made by Mayor Henry Clark, of New Rochelle; Mayor Edwin W. 
Fiske, of Mount Vernon; Mayor Michael J. Walsh, of Yonkers; 
Mr. Frank Millard, Mr. Stephen Van Tassel, Coroner Russell of 
Tarrytown; Dr. James H. Brennan, of New Rochelle; Mr, Comely 
president of the village of Port Chester, and others, 


540 


| INDUSTRIAL ITEMS. | 


THE CANADIAN GENERAL ELECTRIC COMPANY, Limited, 
Toronto, Canada, is now representing the Electric Storage Battery 
Company, in the sales of the chloride accumulator and the “Exide” 
accumulator throughout Canada. 


J. H. BUNNELL & COMPANY, New York city, N. Y., is sending 
out an attractive circular descriptive of the ‘“‘Beekophone.” The 
instrument is well constructed, with solid back transmitter, double 
pole receiver, vibrator bell and call button. 


THE STANDARD UNDERGROUND CABLE COMPANY, Pitts- 
burg, Pa., announces the removal of its San Francisco office from 
the Mills Building to more commodious quarters in the Crossley, 
Building, at Mission and:New Montgomery streets. 


THE WYCKOFF PiPE AND CREOSOTING COMPANY, Stam- 
ford, Ct., has issued a pamphlet descriptive of creosoted conduits 
for underground wires and cables, poles and cross-arms, railroad 
ties, bridge timber, piles, paving blocks, fence posts and lumber. 


THE THOMAS E. CLARK WIRELESS TELEGRAPH-TELE- 
PHONE COMPANY, Detroit, Mich., announces that the McCoy En- 
gineering Company, 107 East German street, Baltimore, Md., and 
23 Corcoran Building, Washington, D. C., is its eastern repre- 
sentative. 


THE ROPE FIBRE PULLEY COVERING COMPANY, Spring- 
field, Ohio, which a few months ago placed on the market a new 
adaption for facilitating power transmission, as its name would 
indicate, advises that it has made rapid progress in the marketing 
of the new invention. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., announces the opening of two new sales offices, one 
at Cincinnati, Ohio, with headquarters in the Perin Building, in 
charge of Mr. O. H. P. Fant, and the other in the Century Build- 
ing, St. Louis, Mo., in charge of Mr. F. Johnson. 


THE INTERNATIONAL STEAM ENGINEERING COMPANY, 
Atlanta, Ga., states that its cooling tower business is assuming 
large proportions. The company has recently closed a contract for 
a 3.000-horse-power cooling tower, with other propositions under 
way for apparatus up to 10,000-horse-power capacity. 


THE LOS ANGELES RAILWAY COMPANY and Pacific Electric 
Railway Company, Los Angeles, Cal., has each placed an order 
with the Electric Storage Battery Company for a sufficient number 
of plates to increase the capacity of its respective batteries 100 per 
cent. Each battery will now have a capacity of 2,000 amperes for 
one hour. 


THE NATIONAL CARBON COMPANY, Cleveland, Ohio, 
through its sales manager, Mr. N. C. Cotabish, reports the heaviest 
demand for carbon products ever known at this season of the year. 
The large factories at Cleveland and the company’s subfactories in 
different parts of the country are running at practically the fullest 
capacity. 


THE PITTSBURG BLUE-PRINT COMPANY, Pittsburg, Pa., will 
be pleased to mail an illustrated catalogue describing its electric 
blue-printing apparatus. Several types are described, including the 
upright wall machine and the tilting wall machine, both automatic 
and non-automatic. This company also makes blue-print wringers 
and other specialties of this nature. 


THE SPRAGUE ELECTRIC COMPANY, New York city, in its 
bulletin No. 411, gives a complete description and illustrations of 
iron-armored conduit, junction boxes, fittings, tools, etc. This bul- 
letin illustrates a very complete line of equipment of this nature 
and will be found of great practical value to any one having need of 
such material. The bulletin will be sent upon request. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill, an- 
nounces it will be pleased to send the trade, by prepaid express, 
upon receipt of application, its new catalogue. Applications will 
receive prompt attention, provided they are accompanied by busi- 
ness cards. These catalogues are of the latest type and are very 
comprehensive. 


THE UNITED TELPHERAGE COMPANY, Westfield, N. J., is 
sending out two very attractive circulars, being No. 39 and No. 40. 
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No. 39 treats of the electrical handling of miscellaneous freight 
and No. 40 treats of the handling of reserve storage, coal, coke and 
ashes. Circulars will undoubtedly be interesting to those inter- 
ested in telpherage and will be sent on request. 


THE MICA INSULATOR COMPANY, New York city, is mailing 
an attractive postal card bearing the title of “Let Well Enough 
Alone if You Are Unprogressive and ‘Well Enough’ Is Good 
Enough.” The Mica Insulator Company is the manufacturer of a 
high-grade insulating compound for armatures, field coils, mag. 
nets, etc. This is claimed to be moisture-proof, durable, elastic 
and non-corrosive. The company will be pleased to send samples 
and descriptive booklet on request. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., has recently 
issued a very attractive catalogue which includes bulletins Nos. 
6 and 7. This catalogue is fully up to the standard in complete- 
ness and design. Bulletin No. 6 treats of generator call switch- 
boards, and embodies a very good feature in that it shows on the 
page opposite to the half-tone engraving of the cabinets a draw- 
ing of the same. Bulletin No. 7 treats of a gen2rator call switch- 
board and parts. Net prices are therein quoted on all switchboard 
parts. Included in the catalogue is a summary sheet which will 
be found in the book. This catalogue will be sent on request. 


THE NORTH ELECTRIC COMPANY, Cleveland, Ohio, is to be 
congratulated upon a recent publication which has been compiled 
and designed by its advertising department, under the direction 
of Mr. Frank F. Sapp. The work is entitled “The Rural Tele 
phone.” Gn the cover, which is a handsome rag effect in a slate 
black, is mounted a photographic reproduction of a rural telephone 
line which is highly artistic in effect. The illustrations are beauti- 
fully worked out and the processing which the paper has receiveG 
after the printing has greatly enhanced the finish of the work. The 
reading matter is carefully arranged and of great practical value to 
any one interested in the rural telephone. The booklet comes in a 
handsome envelope made of the same quality of paper as the cover 
of the booklet. The whole is no doubt one of the handsomest 
catalogues ever produced. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y. 
has just brought out a very attractive booklet, ‘“‘Permanency of 
Transformer Insulation.” It is the object of this booklet to describe 
how the company has developed a process to accomplish the neces- 
sary results in transformer insulation, which are not only invalua- 
ble, but necessary to a good transformer. The book will be found 
profitable to those who are interested in transformers, and will be 
sent on request. The company has also brought out a handsome 
booklet descriptive of its core type transformers. In this booklet 
it states it began the manufacture of this type of transformer in 
1896, and since that time continued improvements have been made 
in all the features that go to make up a good transformer. Some 
of these features have been described therein. This booklet will 
also, undoubtedly, prove valuable to those interested in trans- 
formers, and will be sent on request. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has secured a large order for roofing from the 
War Department, to be used on the army buildings in the Philip- 
pine Islands. A total of 14,020 rolls of roofing, making over 900 
tons, has been ordered. This is enough to cover over sixty-five 
acres, or will make a strip a yard wide and about 200 miles long. 
Ten bids were submitted, and the award was made after a careful 
investigation by the War Department and the supervising archi- 
tect of the Treasury. Prompt delivery of the roofing was essen- 
tial, and it is of interest to note that one order for 11,120 rolls 
was completed within thirty days, and another for 2,900 rolls 
within ten days after receipt. The company has just issued & 
unique folder, “Pictorial Prologue and Pictorial Epilogue” Pic- 
torial Prologue shows a picture of Uncle Sam receiving bids 
for 11,120 rolls of roofing paper April 30, 1903, and for 2,900 
rolls July 7, 1903, each to contain 216 square feet. Pictorial 
Epilogue shows copy of report made July 23, 1903, by the super- 
vising architect at Washington, D. C. The company’s Pittsburg 
branch on account of increased business has found it necessary to 
secure larger quarters. It now occupies the entire building at 
218-220 First street, Pittsburg, Pa. 
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HIGH-SPEED ELECTRIC CAR TESTS. 

The recent tests on the Berlin-Zossen experimental railroad 
resulted in a speed of about 125 miles an hour. This has been 
secured by equipping a car with sufficient power in its motors 
and by building a suitable roadbed. The results, while note 
worthy, can hardly be said to have been unexpected, but it is 
nevertheless greatly to the credit of the German engineers that 
they have carried out the work so satisfactorily. While, from the 
general neports, one might be led to believe that the chief 
object of this work was to attain a higher speed than had been 
reached previously, this is only incidental to the gathering of 
engineering data on the high-speed running of trains. Work 
of this character has been done in this country, but only on an 
experimental scale. In the German tests the car was not only 
of regulation size, but carried a number of passengers, and it 
is said that there was no discomfort due to the exceptional 
speed. The work is of real importance, and it is not to be 
doubted that the results obtained will have a decided bearing 
on the operation of the express train of the future, no matter 
what the motive power may be. 


THE ELECTRICAL FIRE HAZARD. 

Why is it that insurance inspectors appear to be prejudiced 
against electricity? One can hardly pick up an insurance paper 
but what he encounters a formidable indictment of electrical 
wiring and a list of fires “undoubtedly caused by electricity,” 
though seldom is a statement made as to the relative number of 
fires due to electricity and to other causes. 

Now, it is all very well to insist upon the proper installation 
and proper care of electrical wiring, but these are matters which 
are largely under the control of the fire underwriters, and it 
rests with them to say whether any particular installation is 
safe. There is no law compelling them to ensure a building. 
There is a code of rules which they are perfectly able to enforce, 
as they have their own inspectors, and if these rules are not 
satisfactory they should be made so. But little good is accom- 
plished by such unfair summaries as are frequently published. 
The electrical method of supplying power and light can be made 
as safe, or safer, than any other, and any endeavor to prejudice 
the public against this would seem to be working against the 
interests of the insurance people themselves. If they insist 
upon good work in the first place and proper care afterward, 
the result must be an improvement in the electrical hazard. 


ELECTRIC HAULAGE ON CANALS. 

In a recent issue of the Revue Technique, M. Georges Petit 
gives an interesting discussion of electric haulage on canals. 
Recognizing that the principal problem was one of traction, it 
is necessary to consider two methods—one in which the motor 
travels on an ordinary road, and the other in which it runs on 
rails. The first system gives a higher tractive effort for a 
given weight of motor, but it takes more power to move the 
motor itself, and the efficiency of the system is less than when 
the motor runs on rails. In studying the problem, the power 
required to overcome the inertia of the boat is easily com- 
puted from its known weight. That, however, required to 
overcome the friction of water when confined in a canal could 
only be determined experimentally, and to do this, boats were 
brought up to a known speed and were then allowed to drift 
after the tractive force had been cut off, their rate of retarda- 
tion being noted. From the retardation curves and the com- 
puted inertia, acceleration and power curves were constructed, 
both for motors traveling on an ordinary roadbed and on rails. 
The results show that the rail system is superior to the other, 
and that it will be less expensive to keep up, although the first 
cost will be greater. It is the author’s opinion, that me- 
chanical haulage on canals will surely be adopted in the future, 
and he believes it will be entirely successful. Moreover, the 
systems will be operated electrically because this is the most 
efficient and reliable method of supplying the power. 
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AN INTERESTING APPLICATION OF POLYPHASE INDUCTION 
MOTORS. 


Some time ago we made note of an interesting adaptation 
of polyphase motors to pumping work, in which the objection 
to these motors on account of their characteristic weak starting 
torque was neatly overcome by starting the motors with the 
valves closed. Under these conditions they simply circulate the 
water in the pumps and do but little work. After they have 
reached their normal speeds, the valves are opened and they at 
once begin pumping. 

A Peculiar Condition of Operation. 

Another application of polyphase motors, possibly more in- 
teresting than the one mentioned above, is that in the sugar re- 
finery at Cambrai, France. In this plant the most troublesome 
machines to operate are the large centrifugal drying machines. 
These machines must be started and stopped quickly and fre- 
quently, while they run but for a short time at their normal 
speed. 

Series and Compound Motors Not Thought Suitable. 
Under these conditions, the engineers naturally turned first 


to series or compound motors; but although these motors have an 
excellent torque at the moment of starting, this torque decreases 
as the speed increases, while, on the contrary, the power de- 
veloped by the motor should increase with the increase in speed 
if a constant acceleration is to be given to the machine. As the 
kinetic energy of the centrifugal, which represents at any mo- 
ment practically the sum of all the work done by the motor up 
to that instant, varies as the square of the speed, the energy 
stored up in it during the first few seconds in which the speed 
is brought up to 100 revolutions per minute, and at which 
the torque of the series motor is greatest, is negligible compared 
with that which must be given to the machine during the last 
few seconds in which the speed is increased from 900 to 1,000 
revolutions per minute. | 
The Application of Induction Motors. 

To meet this requirement the engineers decided upon a 
polyphase induction motor having a double winding on the rotor, 
and brought up to speed by connecting it to circuits supplying 
The double winding of the 
rotor consists of a high-resistance circuit slightly embedded in 
the core, and a low-resistance winding deeply embedded. The 
former gives a large torque at starting, the latter a large torque 
as the machine nears normal speed. 


currents of different frequencies. 


The combination gives 
When starting, the motor ia 
first connected to a circuit supplied with current at a frequency 
of twenty-one cycles per second. After speeding up it is con- 
nected to a circuit of which the frequency is thirty-five cycles, 
and finally to a circuit of which the frequency is fifty. In this 
way the machine is brought up to full speed in about one minute, 
while the energy supplied to it during this time by the driving 
motor, which is rated at thirty-five horse-power, is 110,000 kilo- 
gramme-metres, a performance which the engineers. did not 
think they could obtain from a direct-current motor. 
Motors Used in Braking. 

Another advantage gained by the use of the three frequencies 
is that, by throwing the motor, which is running at full speed, 


a fairly flat torque characteristic. 
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successively on to the circuits having a lower frequency, ‘the 
motor is made to operate as a generator, and in this way the ma- 
chine is brought to rest in fifteen seconds, and returns to the 
circuit during this time much of the kinetic energy which would 
otherwise be dissipated in braking. The arrangement adopted 
was an ingenious solution of a difficult problem in machine 
driving. 
DAMAGE TO SHADE TREES FROM ELECTRICAL 
CONDUCTORS. 

A bulletin issued recently by the Massachusetts Agricultural 
College gives a somewhat detailed report of an inveatigation 
made to ascertain the damage caused to shade trees by stray 
electrical currents or by overhead wires of any kind. 


Damage Due to Careless Trimming. 

A good deal of damage to shade trees is not caused directly 
by the wires, but is done to make a clear way for them. In 
running wires, either for telephone, telegraph or railway sys- 
tems, it is very important that there should be a clear way. For 
this reason it is usual for the linemen who are putting up the 
wire to trim those trees that interfere, and it is needless to say, 
that either through ignorance or carelessness, the work is done 
without much consideration for the trees. Probably in the 
greater number of instances this trimming does little harm, 
but it would be only just to have this work done as carefully 
as possible and to paint the wounds with some antiseptic 30 
as to prevent the attacks of insects or disease. 

Young trees standing under a pole line are apt to be injured 
if this line carries a large number of wires, as the buds on the 
upper branches are killed by rubbing and striking against the 
wires. This produces a distorted and stunted growth. 


Injury from Alternating Currents. 

The effect of currents leaking from wires to the ground 
through trees does not seem to be well understood. The report 
considers damage due to both alternating and direct currents, 
and it says that no case has been reported where an alternating 
current has killed the entire tree. The damage due to alter- 
nating currents usually consists of a burning at the point of 
contact of limb and wire. If this burning is severe it is apt to 
kill the entire limb, but the passage of the current through 
the lower part of the tree does not seem to be injurious. From 
laboratory studies it was found that very small currents do 
not affect the tree at all. Then there is a range of current 
intensity which stimulates. A further increase in intensity of 
the current produces retardation, and finally a value is reached 
which kills the plant. These experiments were carried out on 
small plants, and followed by measurements of the resistance 
of trees which were made to determine what danger there was of 
stray currents reaching an intensity sufficient to retard growth 
or to kill the tree. The values found were high and while the 
measurements were crude and can hardly be thought to give 
more than an indication of the resistance of a tree trunk, they 
show that there is little danger of death from a current leaking 
from an alternating-current feeder. The actual cause of the 
death of the small plants seemed to have been the heat pro- 
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duced by the passage of the current, and was not due to any 
electrical effect. 


Direet-Current Injuries. 

Direct currents, however, are not as free from blame as the 
alternating. While the usual damage due to a direct current 
is a more or less severe burning at the point of contact, whether 
the damage extends further seems to depend upon the direction 
of the current flow through the trees. The circuits usually 
causing trouble are the railway feeders which carry a potential 
of about 600 volts and have a grounded return. Where, as is 
usually the case, the line is positive and the ground negative, no 
case was reported of the death of the entire tree, the damage 
being similar to that caused by alternating currents; but in a 
few cases, where the feeders were negative and the ground posi- 
tive, the entire tree was killed. There was a burning at the 
point of contact and, lower down, the vital layer between the 
outer bark and the wood was killed entirely around the trunk. 
That this effect was due to the direction of current flow would 
seem to need verification, for, while reasons may be suggested 


`- for the difference in the action of the currents when flowing up 


or down the trunk, these are merely speculations. Electrical 
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gration of positive ions, of such salts as are in solution in 
the earth, into the roots may produce poisoning, while a similar 
action of negative ionas may have no deleterious effect. A fur- 
ther study of the action of direct currents on trees would 
be interesting and should be made, and if the effect mentioned 
in the report is confirmed, the remedy is obviously to reverse 
the polarity of the electrical system. 


Lightning. 

The effect of lightning on trees is also taken up in the 
report. It is said that only in a small number of instances 
where a tree is struck is it killed. In general the discharge 
takes place without damage, or merely producing a vertical 
groove in the trunk which heals up. If, however, the discharge 
follow a spiral path to the ground it may more or less com- 
pletely circle the tree, and in this way kill it. An effect which 
is sometimes noticed, but which was not mentioned in the re- 
port, is a loosening of the bark as though it were forced out by 
the formation of steam in the vital layer. Instances have 
come to our notice where trees have been killed by lightning, 
although the grooves caused did not circle the trunk, but where 
large sections of the bark were loosened apparently in this way. 


endosmose may take place and effect the flow of sap, or a mi- 


= SPEED OF X-RAYS DETERMINED BY 
M. BLONDLOT. 
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BY C. L. DURAND. 


An interesting series of researches has 
been carried out by M. R. Blondlot in 
order to determine the speed of the X-rays 
and find out whether their velocity ia 
comparable with that of the electromag- 
netic waves or with light. He seems to 
have been successful in establishing that 
the X-rays are propagated with the same 
velocity as those of light. This he proves 
by a very ingenious method. ‘The poles 
BB’ of an induction coil (Fig. 1) have 
two wires connected to the poles HH’ of 
a focus tube which produces the X-rays. 
Before reaching the tube the wires, which 
are horizontal and parallel, are connected 
to the two halves of a Hertz oscillator 
formed of two brass cylinders AA, three 
inches long, placed horizontally in a tube 
containing oil (not shown). Below the 
tube is a resonator formed of a loop of 
copper wire DD c; the straight part lies 
just below the oscillator (it is here shown 
at the side, for clearness). The spark- 
gap C is turned toward the focus tube 
so as to receive the X-rays; it is protected 
from all other radiation by black paper 
and aluminum foil. By regulating the 
striking distance of the oscillator he suc- 
ceeds in making the focus tube and the 
oscillator to work at the same time. At 
each current-break of the induction coil 
the difference of potential between H and 


H’ rises to a sufficient value to operate 
the tube, then as it continues to increase 
it causes a spark in the oscillator; the 
tube, suddenly deprived of its supply, is 
extinguished, while the oscillatory dis- 
charge of the cylinders goes on and 
finishes. In the first case the tube is 
near the oscillator and the wires AH, 
A’H’ are as short as possible (eleven centi- 
metres). Place as abscisse (Fig. 2) the 
time values, starting at the moment when 
the spark of the oscillator occurs, and as 
ordinates the differences of potential at 
AA’. Then we have, as is well known, 


H 


H yi 


the sinc curve MNPQ of the oscillatory 
discharge, which dies away rapidly. Once 
the apparatus is regulated, the potential 
necessary to work the tube is but little 
below the striking potential of the oscil- 
lator, and it suffices to diminish slightly 
the distance between the cylinders in order 
to cause all the discharge to pass by the 
oscillator and none by the tube. This 
fact is of capital importance here, and it 
results that the tube is extinguished when 
the potential is diminished slightly at 
the start of the oscillatory discharge, and 
this occurs at the end of a certain time 
below a quarter period of the discharge 


wave. The curve representing the in- 
tensity of the X-rays is therefore nearly 
horizontal (RS) before the discharge of 
the oscillator commences, followed by a 
quickly descending part SU.1 By making 
a new curve III having as ordinates the 
values of the electric force produced at 
spark-gap by the discharge of the oscilla- 
tor, the ordinate of this curve is zero, 
while all the discharge passes by the focus 
tube and thus up to the O point of the 
time curve; it only reaches appreciable 
value when the oscillator is partly dis- 
charged, and the maximum of the electric 
force only occurs when the oscillator is re- 
charged in the contrary sense, or at the 
end of half a period. This duration is 
represented by OZ. It follows that when 
the resonator commences to oscillate the 
X-ray tube is already extinguished. There- 
fore there can be no action of the tube 
upon the secondary spark of the resonat- 
ing loop. Experiment verifies this, for 
if a lead plate is placed so as to cut off 
the X-rays, the spark does not change its 
aspects, which it would do had it been 
previously exposed to the rays. 

Leaving the focus tube in the same 
place the short wires AH are replaced by 
wires twenty-five centimetres long, folded 
up without angles. The length of the 
wire, by retarding the extinction of the 
tube by that length of time needed for 


1The length of the oscillator wave is found to be 1.14 


metres ; its period is 3% 10% seconds, and therefore OU 
114 
is much less than TAT seconds. 
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the Hertz waves to travel over 25 — 11 
centimetres or fourteen centimetres; will 
be sufficient to delay by so much the dis- 
appearance of the X-rays at the place 
of the resonator spark, and give them 
more time to act upon this spark. This is 
found to be true, for the interposition of 
the lead screen causes the spark to be- 
come less brilliant, contrary to the former 
case, showing that the rays now act upon 
the spark. This effect of the X-rays is 
increased when the wires AH are length- 
ened to 33, 80, and 130 centimetres. The 
folded wires are now taken with a fixed 
length of fifty centimetres, then the tube 
is gradually removed from the resonator. 
By this the X-rays are retarded by the 
extra time taken to cover the increased 
distance; their disappearance at the res- 
onator is thus retarded, and if their speed 
is comparable to that of the Hertz waves 
the effect of removing the tube to a dis- 
tance will be analogous to the effect of 
using the longer wires, that is, it will be 
more favorable for the coincidence of the 
spark at the gap and the period when 
the X-rays are present there, and will 
thus give an increased action of the rays 
on the spark. We are thus brought to 
the paradoxical conclusion that the tube 
should act better upon the spark when 
far off than when near-by. To our sur- 
prise, the experiment succeeds completely. 
The brightness of the spark is increased 
when the tube is farther away, and this 
fact is certain and constant. This varia- 
tion is beyond doubt due to the X-rays, 
for with a lead screen placed between, the 
spark becomes weaker and then remains 
invariable, regardless of the distance of 
the tube. This rather surprising fact is 
the first verification of the original idea 
that the speed of the X-rays is com- 
parable to that of the Hertz rays or of 
light. l 

Taking a wire eighty centimetres long, 
for instance, when the tube is placed far- 
ther off it is observed that for a certain 
distance the X-rays have their full effect 
on the spark during all the time that the 
electric force at the gap keeps up a notable 
value (Fig. 3), and thus the effect of the 
rays is as great as their intensity will 
allow. When the tube is still farther re- 
moved, the effect should not be increased 
and the X-rays will lose their intensity 
more and more; therefore the action 
passes by a maximum. Experiment proves 
this, as when the tube is fifty-three centi- 
metres from the gap the effect of the 
X-rays disappears (as shown by the lead 
plate). Thus the supposition that the 
speed of the X-rays is comparable to that 


ELECTRICAL REVIEW 


of light leads us to predict a maximum 
point, and this is verified by experiment. 

In a second series of researches the 
proof is still more conclusive. Resuming 
the same apparatus, with a wire eighty 
centimetres long. The maximum bright- 
ness of the spark occurs when the tube 
is fifty-three centimetres from the gap. 
Let V and V’ represent the respective 
speeds of propagation of the Hertz waves 
and the X-rays in centimetres per second. 
After finding the position of the tube 


Fic. 2. 


which gives a maximum spark, we now 
lengthen the wire by « centimetres; the 
cessation of the spark at the resonator is 
(0 d 

Vv 
must therefore, in order to reestablish 
the coincidence of the time and find the 
maximum, diminish the distance from the 
tube to the spark by a certain value £, 


therefore retarded by seconds. We 


such that a = a . Experiment gives 


us the value - i —, and therefore in vir- 

tue of the preceding equation we have 
V : ; a ; 

yr By using a series of positions, in 


which « is made to vary within wide 
limits, it is found that B = « , whence it 
results that V = V’. The author gives 
a table of values to show this and the 
experiments show a close approximation. 

Another experiment is the following. 
In this case we still compensate the time 
needed for the X-rays to clear a certain 
space by the time required for the Hertz 


Fie. 3. 


waves to travel over a given length of 
wire, but here it is not the transmitting 
wire which is changed in length, but the 
resonating wire itself. The ends of the 
resonator are separated by 0.3 centimetre 
and are soldered each to the two wires 
of a small transmission line. At the end 
of the line is placed a spark micrometer. 
The new spark-gap is brought into the 
position of the old by winding the small 
line upon itself. The action of the ex- 
citer on the resonator produces an oscil- 


Vol. 43—No. 16 


latory wave, which must pass over a cer- 
tain length of wire to reach the gap and 
produce the spark. If, therefore, each 
half of the resonator is lengthened by a 


centimetres, the spark is retarded by -F 


seconds, and to obtain the maximum spark 
the distance from the X-ray tube to the 
gap must be increased by a certain dis- 
tance b centimetres, such that a = 


ma 


ar The observed value of 2a gives 


that of aS Experiment showed that 
when a was varied between O and 


twenty-five centimetres the value of e 
remained practically constant at 0.93. 
This method serves therefore to verify the 
preceding results which gave 0.97; be- 
sides, the preceding method is more ac- 
curate. By the foregoing two methods 
used to determine the ratio of the speeds, 
one gives 0.97 and the other 0.93. From 
these different experiments, which were 
carried out with great care, the author 
concludes that the speed of propagation of 
X-rays is equal to that of light. 

< 
New York Section of the American 

Electrochemical Society. 

A meeting of New York members of 
the American Electrochemical Society 
was held at the Chemists’ Club, New 
York city, Saturday, October 10, to con- 
sider the advisability of organizing a New 
York section. Owing to the bad weather, 
the attendance was small, but a number of 
those who could not attend communicated 
by letter or telephone. It was decided to 
ask for authority to organize the section 
and that it should be governed by a 
council of five. Dr. Charles A. Doremus 
was made chairman and Mr. Alois von 
Isakovics, secretary. The other three 
members will be appointed by the chair- 
man. 


Electricity on War Vessels. 
The application of electrically operated 
apparatus aboard war vessels has been so 
extensive that practically every kind of 


service is now electrically performed, 
with the exception of the operation of 
the steering gear, main engine, pumps, 
ash-hoisting machinery and forced draft 
blowers. There appears to be nothing 
about the latter named devices that would 
prevent their being electrically operated. 
The electrical steering gear, it is asserted, 
is now under an experimental trial. A 
very interesting feature about this ap- 
paratus is that it may do away with the 
time-honored wheel, and a controller and 
handle similar to that used on an electric 
car be substituted for the same. The 
ships’ boats are now handled by cranes, 
which are electrically operated, so that 
prompt and easy shipping and unshipping 
of boats and launches can be effected. 
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ON SINGLE-PHASE REPULSION 
MOTORS. 


BY WILLIAM CRAMP. 


It is a matter of common knowledge 
that if it were possible to construct a 
single-phase alternating-current motor 
having the characteristics of a direct-cur- 
rent series motor, and no serious draw- 
back, it would find a very extensive ap- 
plication, on account of its extreme suit- 
ability for the transmission of power, es- 
pecially in connection with railway work 
on long lines. There are many forms of 
single-phase induction motor on the mar- 
ket, some of which are, for certain pur- 
poses, very useful. Yet in spite of these, 
the single-phase motor is avoided wherever 
possible, as is clear from the many costly 
alterations which are being carried out 
in this country. It is only necessary to 
mention a few examples of this. In Croy- 
don a direct-current plant has been laid 
down for the centre of the town, solely 
to provide for motors, in addition to the 
already existing alternating supply. The 
City of London Electric Lighting Com- 
pany is slowly replacing alternating by 
direct current, for similar reasons. The 
towns of Coventry and Sheffield are in- 
troducing two-phase in place of the exist- 
ing single-phase system. No doubt, much 
of this will be changed if the Baltimore 
& Annapolis Railway is successful, since 
that will demonstrate the existence of sin- 
gle-phase motors comparable to the di- 
rect-current series motor, and the extreme 
simplicity and flexibility of the single- 
phase system will again recommend ite 
adoption in cases where three-phase plant 
ig now in contemplation. 

At present there is a choice of three 
types of motors on single-phase systems. 

1. The Synchronous Motor—The dis- 
advantages of this form, where starting 
and stopping is frequently necessary, are 
sufficiently obvious. 

2. The Asynchronous Induction Motor 
—The disadvantages of this motor are 
that special devices, always cumbrous and 
often very expensive, must be employed 
to start it up, and even then a current 
usually considerably in excess of the full- 
load current is needed to run it up to 
speed under load—often a grave objec- 
tion on lighting circuits. Moreover, even 
under favorable conditions, the power-fac- 
tor is poor, the efficiency not high, the 
possibilities of varying the speed almost 
nil. 

3. The Series Alternate-Current Mo- 
tor—This motor bids fair to rival the 
previous forms for general application, 


1 Paper read before the British Association, South- 
port meeting, September 9-16. 
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and will, as we have said, be thoroughly 
tested on the Baltimore & Annapolis Rail- 
way. Its disadvantages are that the fre- 
quency at which it is most successful is 
very low, thus rendering it inadmissible 
on lighting circuits, while its power-fac- 
tor tends to decrease with load, and press- 
ure difficulties at the commutators are al- 
most unavoidable. 

The only other type at present prac- 
ticable is the repulsion motor. For sev- 
eral years past I have been working to 


Ay) 
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ascertain the lines on which really effi- 
cient and satisfactory motors of this type 
might be designed, and I now believe that 
repulsion motors may be built, up to at 
least twenty horse-power, which will com- 
pare favorably with any type of motor at 
present in use. In its simplest form the 
repulsion motor consists of a laminated 
electromagnet or stator excited from the 
single-phase mains, and an armature or 
rotor wound almost exactly like the arma- 
ture of a direct-current machine, and 
fitted with a similar commutator. Brushes 
rubbing on this commutator are set at 
a particular angle and short-circuited. The 
alternating flux set up by the stator in- 
duces in the coils of the rotor currents 
in such directions that the coils carrying 
them tend to move out of the inducing 
field. The action is exactly the same as 
that shown by Professor Elihu Thomson 
to exist when a plain copper ring is 
brought into the field of a solenoid ex- 
cited by an alternating current. 


Fig 2. 


Figs. 1 and 2 show clearly the two 
main forms of repulsion motor. In Fig. 
1 the angle 0 is usually forty-five de- 
grees or less. This type has the following 
peculiarities: (a) the electromotive force 
of a quarter of the rotor opposes that of 
the other three-quarters, leaving half the 
rotor for useful electromotive force; (0) 
the rotor current passes through all the 
coils, whether in a useful position or not, 
thereby increasing the C?R loss; (c) a 
quarter of the rotor gives a torque op- 
posing rotation; (d) individual coils 
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short-circuited by the brushes are con- 
stantly giving a torque opposed to rota- 
tion, and causing difficulties with commu- 
tation. These disadvantages led me to 
construct repulsion motors on the lines of 
Fig. 2; and it is partly due to the adoption 
of this form that I have succeeded in ob- 
taining satisfactory commutation. The 
difficulties of construction, chief among 
which is commutation, have led most 
writers to speak of repulsion motors with 
much distrust. Thus Elihu Thomson, 
whose patent of 1889 covers the whole 
principle of repulsion motors, refers to 
them as capable of giving out considerable 
power, “though with what economy is un- 
known.” Professor Jackson condemns 
them as “bulky, expensive and_inefti- 
cient,” though he adduces no evidence in 
favor of this verdict. Mr. Steinmetz writes 
“they have the disadvantage of using only 
part of the rotor,” but as recently as De- 
cember, 1902, he said that he believed bet- 
ter results were to be obtained from them 
than from series alternate motors. To 
show how very misleading are these state- 
ments, I here add: (1) That Mr. Hobart 
proposes using only fifty per cent of the 
armature for his recent direct-current ma- 
chines. (2) If the coils of the rotor are 
only half of them used at any given in- 
stant, it is obviously possible to work at 
a higher current density. In one of my 
experimental motors I have had eight am- 
peres through No. 21 wire without serious 
heating. (3) In such alternators as the 
Mordey-Victoria, only half the armature 
is ever really active at one time. 

The chief difficulties in the construc- 
tion of repulsion motors are: (1) liability 
to vicious sparking and (2) difficulty in 
obtaining a high power-factor. In the 
first form of repulsion motor which I 
tried I found that the spark was almost 
as great on closing the coil as on open- 
ing it. In order to investigate this, I had 
some experiments carried out on the open- 
ing and closing of circuits, of which I 
now relate briefly the results. With an 
inductive circuit there was less tendency 
to apark on the make than with a non-in- 
ductive circuit, and there was much less 
tendency to spark on the make with cop- 
per than with carbon contacts. I find, on 
the whole, that to avoid sparking on the 
make, a good, firm, clean, low-resistance 
contact is adequate. For this reason I 
have so far used copper brushes in the 
motor, but, despite this, the choice be- 
tween carbon or copper has to be decided 
by the consideration of the whole of the 
circumstances, which would be too long 
to discuss now. With copper brushes I 
have been able to get absolutely sparkless 
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commutation, working from nothing to 
full load, on a motor whose design was 
in other respects distinctly faulty. These 
results refer more particularly to motors 
of the class represented by Fig. 2, whose 
only disadvantage is the long arc of brush 
contact, entailing corresponding friction. 
Having by copper brushes provided for 
closing the circuit sparklessly, I was en- 
abled to obtain sparkless opening by means 
of the same principles that are employed 
in what is known as “resistance commuta- 
tion”—that is, providing a sufficient in- 
terpolar space to enable each rotor coil 
to pass entirely outside the magnetic field, 
so that the current can die down before 
the opening of the circuit. It is obvious 
that a form of commutation might be em- 
ployed corresponding to what in dynamo 
design I call “electromotive force commu- 
tation” (a term which explains itself) ; 
or, better still, a combination of electro- 
motive force and resistance commutation, 
and as the output of the motor un- 
doubtedly increases with pole width, it 
might pay to use one of these modifica- 
tions, on which point, indeed, I am at 
present experimenting. In considering the 
actual design of a repulsion motor, the 
first object is to decide which form of 
commutation you are going to rely upon. 
Having settled this, the form of stator 
is practically fixed, for if resistance com- 
mutation is to be relied on entirely, the 
stator must have distinct poles—by this 
I mean that there must be considerable 
air space left between one polar winding 
and the next, as in the direct-current ma- 
chine. On the other hand, if electro- 
motive force commutation be used, the 
stator may be built exactly like that of 
an ordinary single-phase motor. I have 
tried both forms, and find that while both 
may be rendered sparkless between certain 
limits, the former gives good commuta- 
tion over a wider range, while the latter 
gives better starting torque and better 
power-factor. But I would insist on the 
fact that every form of repulsion motor 
may be rendered sparkless if the design 
of the rotor winding is properly con- 
sidered. Thus, what has been hitherto 
the great disadvantage of the repulsion 
motor disappears. 

We therefore proceed to consider the 
design of the rotor winding. We may 
choose an arrangement such as that in 
Fig. 1, or a modification of Fig. 2. The 
salient differences between these two 
forms are: (1) in Fig. 1 all the short- 
circuited coils are in series, while in Fig. 
2 they are in parallel; (2) in Fig. 1 the 
rotor current always passes through the 
whole of the rotor coils, whether active 
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or useless; in Fig. 2 this is obviously not 
the case. If the rotor winding has to 
carry a large current, Fig. 2 is not very 
suitable on account of the fact of the 
large heating that takes place at the com- 
mutator, and the large proportion which 
brush resistance bears to the resistance of 
the coil lying between any given pair of 
segments. I have already stated, under 
the head of “commutation,” other reasons 
for selecting windings of the type of Fig. 


Fiero Pore 


PONIAN LI 


2, but I ought to add that recent experi- 
ments with windings of the type of Fig. 
1 impress me very favorably, and all mo- 
tors at present under construction are of 
this type. In actual experiment: with 
windings like Fig. 2, I have found that 
if the rotor is of the closed-coil type, as 
shown, besides those coils actually short- 
circuited, there are other closed circuits 
carrying useless or even harmful cur- 
rents. Hence, in the particular motor on 
which most of these experiments were 
made, the winding has been altered to 
that of Fig. 3, thus practically converting 
the rotor into an open-coil armature, with 
two coils in parallel. 

These considerations determine the 


type of rotor winding, and we now pass 
to the discussion of the electromotive force, 
current, torque, etc., taking first the case 
of a bipolar motor with a single coil, as 
in Fig. 4A. This diagram is really a sim- 
ple case of Fig. 2. If the pole arc is 
fifty per cent of the pole-pitch, and equal 
to the width of the coil, and the distribu- 
tion of magnetic flux radially around this 
pole arc is sinusoidal, then the electro- 
motive force set up in the coil is a pure 
sine wave. If, however, the flux is dis- 
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tributed uniformly radially over the pole 
arc (as is more probably in an actual ma- 
chine), the lines enclosed by the coil when 
the field is constant are as represented in 
Fig. 4B. This is a sine wave with some 
odd harmonics which are of small impor- 
tance in the present case; the third har- 
monic, which is the largest, has an ampli- 
tude of only one-ninth, the fundamental. 
I shall assume, then, for present purposes, 
that both the time variation of the main 
flux and the time variation of the area of 
the coil with respect to the total flux are 
both sine functions. We then have, if 
number of turns on the stator winding 
= ¢,, number of active turns on the rotor 
= ?¢,, maximum magnetic flux per pole = 
F, speed of motor in revolutions per 
second = n, periodicity of stator current 
in periods per second = f, R.M.S. pri- 
mary E.M.F. = e, R.M.S. secondary 
E.M.F. = e, Then it is found that 


êi fa n\* 
mye uvit(5) 

which means that the secondary electro- 
motive force may be represented by the 
resultant of two lines at right angles, as 

shown in the phase diagram (Fig. 5). 
Passing on to the equations for cur- 
rent, we have, upon closing the circuit 
when one side of the coil is just coming 
into the field, a current made up of two 
terms—(A) the exponential term, (B) 
the ordinary sine wave. The term (A), 
which may usually be neglected in other 


alternating-current apparatus, is often, in 
the case of the repulsion motor, of great 


FIG. 4B. 


importance. It is extremely difficult to 
show the value of this term in any phase 
diagram, but its general effect is to shift 
the rotor current slightly forward in 
phase, and to cause the torque of the 
rotor to sink to zero at a lower speed. 
The cases in which it is of greatest im- 
portance are those of the type of Fig. 2, 
in which the number of turns per coil is 
large. I found its effects to be very 
strongly marked in the first two motors 
I made; but I do not anticipate that ın 
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future designs its effect will be so marked, 
for two reasons: first, because I now aim 
at few turns per rotor coil ; and, secondly, 
because I use a greater number of com- 
mutator segments. Coming now to term 
(B), I think it is easier to consider the 
action of the motor from the standpoint 
of the Heyland diagram. In Fig. 6 we 
have a representation of the transformer 
diagram. Figs. 4 and 6 are lettered alike. 
S is the stator, R the rotor. Let the flux 
at TT be represented by OF (Fig. 5). 

Now, we may reaolve the field OF in 
two directions in space—viz., along the 
line of the brushes and at right angles 
thereto. FD and DO will represent these 
components, the point D lying upon a 
semi-circle, as shown. The angle DFO is 
that corresponding to A in Fig. 4. DF 
now represents the field which vibrates 
through the rotor coil, and DE, at right 
angles and proportional to it, must rep- 
resent in time the electromotive force gen- 
erated in the rotor coils. (It is better to 
keep time and space separate by arrang- 
ing all quantities in phase in time in one 
plane. Thus DE would be drawn in a 
plane at right angles to that containing 
DFO, as is done in the author’s model.) 
The electromotive force, DE, may be re- 
‘solved into two components at right 
angles in time DG, GE. Of these two, 
GD is proportional to the CR drop in the 
rotor coil and hence to scale (with con- 
stant rotor resistance) represents the 
magnitude and phase of the rotor current. 
GE represents that component of the rotor 
current tending to demagnetize the stator. 
The angle ¢, is the angle of lag of the 
secondaryorrotorcurrent. As ¢, increases, 
the rotor CR drop DG decreases and the 
rotor demagnetizing component increasea 
till EG = ED, when the rotor current is 
zero and the field FD is balanced. Now, 
since DE is proportional to DF, it may 
be drawn of the same length. Then the 
semi-circle DGE may be applied to the 
line DF, so that E falls on FDG, and EG 
becomes FG1, and shows the way in which 
DF becomes gradually balanced. The 
angle G'DF then = GDE = ¢,. Now, the 
component of DG in phase with DF or 
DO is the projection if DG on DF = DC 
= DG sin ¢,. The component multiplied 
by DO is proportional to the torque of 
the motor—i. e., the torque varies as the 
area of the triangle DCO. 
We have rotor current œ DG x DE cos 
Pz 5 

DE x DF = OF cos OFD = OF cos A; 

DO = FO sind; 

DC = DG sin ¢,. 
Hence torque at starting = DC x DO; 

= DE sin ¢, cos ¢, x OF sin A; 
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= OF. OF. sin $s cos $, sin À cos A; 

which is a maximum when 
| sin A = cos À l , 
sin ¢, = cos ‘et Zaa ea 

when a and ¢, = forty-five degrees. 

Now, OF « primary voltage (nearly). 
Hence the starting torque is proportional 
to OF — i.e., to the primary voltage. 

These are the starting conditions, 

Running Conditions—Directly the 
starting torque is large enough the rotor 


Fig. 5. 


begins to revolve, the coil F (Fig. 4) 
tending to set itself ao that it encloses a 
minimum of the magnetic lines lasuing 
from the stator. Thus motion takes place 
in the direction of the arrow in Fig. 4; 
and this must be due to the fact that 
the current sets up a field in the rotor 
coils which is on the whole of opposing — 
i. e., identical—polarity to that existing 
in the atator. Thus, if at a particular in- 
stant (in Fig. 4) the polarity of the stator 
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is north, as marked, the polarity of the 
rotor field, due to the lagging rotor cur- 
rent, must at the same instant be north. 
At this particular instant the lagging 
rotor current must be in the direction 
shown by the cross (+) and dot in Fig. 
4. By Lenz’s law the electromotive force 
set up by rotation must oppose this cur- 
rent. Therefore, directly the rotor begins 
to revolve, the rotor lagging current is re- 
duced, or, in other words, the coefficient 
of self-induction of the rotor coil is vir- 
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tually diminished. Suppose, now, the 
rotor is running, then the coil shown in 
Fig. 4, immediately it moves, would have 
its place taken by the one next it, and 
thus, although the rotor revolves, we may, 
as it were, speak of an “equivalent station- 
ary coil,” whose axis is settled by the 
diameter upon which the brushes are set. 
Considering now the coil shown in Fig. 
4 as representing this equivalent station- 
ary coil, we see that its coefficient of self- 
induction may be altered to a certain ex- 
tent by moving it round in the direction 
of rotation. In this way, however, much 
the phase of the rotor current may be al- 
tered by the electromotive force due to ro- 
tation, the original conditions may be re- 
produced by moving the brushes in the 
direction of rotation. Theoretically, this 
may be carried on till the axis of the coil 
is at right angles to the axis of the field, 
when the speed of the rotor is infinite. 
Naturally, in practice there ia a limit, de- 
pending upon the particular form of 
stator and the torque necessary to over- 
come the friction of the rotor bearings, 
ete. 

In order to show this electromotive 
force due to rotation in Fig. 5, we re- 
member that it is really produced by the 
field DO, and, therefore, will be at right 
angles to DO in space. Thus it may be 
represented by D e, and its effect is ob- 
viously to reduce the secondary lagging 
current, thus reducing the primary lag- 
ging component and the total primary 
current. With increasing speed, then, the 
point g will tend to travel along its semi- 
circle. The value of the component 


| 
DE = J 4+, while D e = 
7 1 
€ bh n 
V2 t f° 


Thus at synchronism D e = DE, and if 
the motor etarted with maximum torque 
the point g will have arrived at E, when 
the motor arrives at synchronous speed. 
The above results are only approxi- 
mately correct, for the following reasons. 
We have assumed conditions of constant 
field which do not exiet exactly in ordi- 
nary conditions. Again, we have assumed 
that the current-conductor distribution 
around the rotor is sinusoidal, which is 
not true, and that the number of conduc- 
tors acted upon by the field DO is the 
same as that under the influence of the 
field DF. Later I hope to have an oppor- 
tunity of showing how each of these 
peculiarities affects the phase diagrams 
already given. For the present it is im- 
portant to note that the machine will gen- 
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erate if revolved in the direction oppo- 
site to the arrow in Fig. 4. 

Since the law of the diagram is so sim- 
ple, a model may easily be constructed, 
ruled by the fact that OF is of constant 
length, and the point D moves along a 
semi-circle. From this model the values 
of primary and secondary current, torque, 
and power-factor may readily be deduced, 
and the following peculiarities may be 
noted : 


1. The torque depends on the relative 


phases of stator and rotor currents, and 
at starting it is a maximum when the 
power-factor is about sixty per cent. At 
any speed the torque will always be a 
maximum with about this power-factor, 
but in order to keep this maximum torque 
the brushes would have to be gradually 
moved in the direction of rotation as the 
speed rose. In the case of small mo- 
tors, I should say that there is no reason 
at all why the brushes should not be 
moved forward, either automatically or 
by hand in this way, since, as already 
shown, sparking difficulties may be com- 
pletely overcome. 

2. Power-Factor—If maximum torque 
is required of the motor at starting, and 
the brushes are to be kept fixed, it followe 
that the power-factor can never exceed 
seventy per cent. This at first sight ap- 
pears a serious drawback, but in actual 
practice there are many cases where it 
will be no disadvantage at all. Take, for 
instance, a small printing establishment, 
or a tramway system of no great length. 
The disadvantages of the lagging current 
are twofold: (1) C?R loss in the line—of 
small importance, as we have supposed 
the line short; (2) reduction of the volt- 
age at the generating station’ by reaction 
upon the alternator fields, which is clearly 
counterbalanced by the fact that the 
power-factor of such motors is a maxi- 
mum at starting and gradually decreases 
as the stator current decreases while run- 
ning. Thus the actual value of the lag- 
ging current will not vary very seriously, 
and, so far as the engineer at the central 
station is concerned, should cause no 
trouble. In fact, the motor ia in this re- 
spect in as good a position as a polyphase 
motor started with resistance in its rotor 
circuit, and in a far better position than 
any ordinary single-phase induction mo- 
tor. In the case of large motore or long 
transmission lines, the power-factor of the 
motor with maximum torque at high 
speeds may be very materially increased. 
Perhaps the best way of doing this is 
bv means of slip-rings attached to the 
rotor windings, just as if it were a rotary 
converter. JResistances inserted between 
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these slip-rings are gradually cut out as 
the speed rises, so that the motor finally 
acts as an induction motor, a device of 
mine incorporated in a repulsion motor 
arranged at the Central Technical Col- 
lege three years ago, and which I see from 
an article by Herr Schüler in the Elec- 
trical Engineer of September 4 has re- 
cently been the subject of an English 
patent. 

3. Efficiency—In any class of electro- 
motor this is bound to depend largely on 
the amount of material put into it. Com- 
parison is, therefore, admissible between 
motors of different types and of the same 
weight. In this connection my present 
experience does not enable me to give any 
definite figures, but I should say that the 
repulsion motor for a given power will 
be heavier than the corresponding poly- 
phase motor, and lighter than the single- 
phase motor with its starting apparatus. 
Considering the enormous waste of energy 
in starting the latter, the repulsion mo- 
tor will be far more economical for non- 
continuous running. Unfortunately de- 
tailed results of actual output per kilo- 
watt during continuous running are not 
yet forthcoming from any source. 

4. Starting Advantages—Under the 
best circumstances the repulsion motor 
may be started under full load with a cur- 
rent only slightly exceeding the full run- 
ning current. This great advantage is 
obtained without any expensive and cum- 
bersome starting arrangement, and it is 


this which must be put forward as the 
great advantage of this type of motor. 
Of course at starting the motor is really 
a special case of the split-phase type of 
motor, and the only reason why it 18 80 
much better than other motors depending 
on this principle, is that the phase split- 
ting is performed by the motor itself, and 
depends on no additional apparatus. Fur- 
ther, by careful design the phase differ- 
ence produced at starting must be 80 very 
much greater here than in any starting 
apparatus for single-phase motors, except 
such as depend on the introduction of a 
very large condenser. 

This paper must, of course, be con- 
sidered as preliminary, in that no curves 
of results are given, but these I hope to 
have ready to publish shortly. 
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Memorial to James Watt. 


_A movement is in progress in England | 


to erect a memorial to James Watt. At 
a recent mecting of those interested in 
the project it was decided that the form 
the memorial should take should be an 
institution for scientific research, and an 
appeal is now being made for funds to 
carry out this plan. Mr. Andrew Carne- 
gie, who is the secretary for America, has 
promised a subscription of $50,000. 
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Electric Railways in the United 
States. 

In the early part of 1888, it is asserted, 
only eighty-six miles of electric railways 
were in operation in the United States, 
using about 172 cars. The census re- 
port dated June 30, 1902, showed 22,589 
miles of electric road, using 67,199 cars, 
and requiring 1,298,133 horse-power for 
their operation. The number of passen- 
gers carried during the year was nearly 
6,000,000,000. The total groes earnings 
reported were $241,584,697, and the 
operating expenses were $139,012,004, 
leaving net earnings of $102,572,693. The 
total number of employés was 138,183, 
and the wages paid them amounted to 
$84,636,275, or an average of about $614 
each per annum. The above length of 
line has now been increased to nearly 
26,000 miles. 

The original electric cars were usually 
old horse cars mounted on improved 
trucks carrying electric motors of about 
twenty-horse-power capacity, having a 
maximum speed of about twelve miles 
per hour. To-day we have not only city 
railways, but interurban railways, operat- 
ing on private rights of way, carrying 
passengers, express and freight matter, 


equipped with cars that will run at a de- 


cided increased speed, and we find some 
of the electric roads now putting on sleep- 
ing cars nearly sixty feet long, each 
equipped with 600 horse-power in electric 
motors, and ten compartments, with upper 
and lower berths that fold up during the 
daytime, and so arranged that the cars 
can be converted into parlor cars having 
twenty chairs for the day service. 


pn! 
Journal De Chimie Physique. 

The first number of the Journal de 
Chimie Physique, which is edited by M. 
Philippe A. Guye, has come to hand. This 
journal will publish articles in the field 
of electrochemistry, thermochemistry, 
radiochemistry and mechanical chemistry. 
The list of collaborators includes a num- 
ber of distinguished names, among whom 
may be mentioned Arrhenius, Berthelot, 
Curie, Heroult, van’t Hoff, Nernst, Ost- 
wald and Ramsay. This issue contains an 
article by W. Longuinne and A. Schuka- 
reff, upon “A Thermal Study of. Certain 
Alloys of Copper and Aluminum;” an 


article by P. Duhem, on “Binary Mix-. 


tures,” and one by J. H. van’t Hoff, on 
“The Law of Phases.” Brief abstracts are 
also given of the important scientific 
papers published in other journals, to- 
gether with a list of electrochemical pat- 
ents. The journal will be published 
monthly from the main office in Geneva. 
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The New Plant of the Westinghouse Foundry Company at 


HE Westinghouse Electric and Manu- 
facturing Company and the West- 
inghouse Machine Company have 

projected a new industrial development 
at Trafford City, Pa., for the accommo- 
dation of their immense foundry inter- 


Trafford City, Pa. 


terest, being the medium employed to ac- 
quire it. 
THE LOCALITY. 
The contour of the land hereabouts, as 
everywhere in the neighborhood of Pitts- 
burg, is hilly and rolling, with lateral 


SHowING FOUNDRY, PATTERN SHOP AND STORAGE, PoweR-HousE AND Brass FOUNDRY. 


ests. The old station for many years 
known as Stewart, on the main line of 
the Pennsylvania Railroad, seventeen 
miles east of Pittsburg, four miles from 
East Pittsburg, and about two and one- 
half miles from Wilmerding, Pa., was se- 
lected as the site for the new operations. 
The name “Trafford City” has been given 
to this in connection with the large in- 
terest of the Westinghouse Companies at 
Manchester, England, in a district known 
as Trafford Park. During the last four 
months a flourishing industrial centre haa 
been developed as an accessory to several 
great manufacturing establishments lo- 
cated near-by. Comfortable and sanitary 
homes for the workmen employed in the 
operation of the new plant, and for others 
who administer to the needs of the new 
community, have been established. When 
it became apparent that additional foun- 
dry facilities would in the near future 
become imperative, owing to the increas- 
ing business of the Westinghouse Elec- 
tric and Manufacturing Company and the 
Westinghouse Machine Company, the 
initial step in the projection of this move- 
ment was taken early in 1902. Some 600 
acres of land have been secured by pur- 
chase for the Westinghouse Foundry 
Company, the Security Investment Com- 


‘pany, of Pittsburg, a Westinghouse in- 


streams draining the included watersheds 
and flowing into the Allegheny and Mo- 
nongahela rivers. 

One of these smaller water courses, 


at this place with a slope composed of 
several terraced levels, and taking ad- 
vantage of this natural arrangement, -the 
Westinghouse Foundry Company has es- 
tablished its plant on the lowest level on 
the same grade as the main tracks of the 
Pennsylvania Railroad, which pass ad- 
jacent to the site and connect with it, 
thus obtaining convenient facilities for 
the importation of raw materials with- 
out unnecessary handling. 

On the several terraces, rising in front 
of the foundry, yet shielded’ from its 
too obtrusive appearance by the ample 
foliage of large and handsome trees, lics 
the town proper, enjoying every natural 
advantage that can be desired, both from 
a sanitary standpoint and from the pic- 
turesque beauty of its surroundings. This 
locality is sufficiently remote from the 
manufacturing environs of Pittsburg to 
escape the pall of smoke which envelopes 
the latter, and on that account, if for no 
other, should be most inviting to the 
home-seeker. 
` The suburban train service of the Penn- 
sylvania Railroad gives access to Stewart 
bv a run of about forty minutes from the 
Union station in Pittsburg, and a still 
shorter run from the suburban stations of 
East Liberty, Wilkinsburg and Swissvale. 
The Pittsburg trolley system, by an ap- 


Power Pant 1,000-Horsk-PowER Bascock & WiLcox Borers, EQUIPPED WITH RONEY 
~ §ToKERS—BRIcK STACK IN FOREGROUND. ~ 


known locally as Turtle creek, winds 
through the site of Trafford City, having 
in past ages, when it could boast of more 
majesty than it now possesses, worn down 


‘the‘land where it was softest and left it 


proach over a steel viaduct 1,000 feet 
long, especially constructed for the pur- 
pose, makes its terminal by a loop through 
the city streets. Another trolley line en- 
ters the city from Greensburg, the county 
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seat of Westmoreland County, thirteen 
miles to the east, which, with its sur- 
rounding boroughs, claims a population 
of 25,000 inhabitants. Although actually 
a rural settlement, Trafford City is so 
accessible to the conveniences of the city 
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of Wilmerding, situated about half way 
between Trafford City and East Pitts- 
burg, where the great works of the West- 
inghouse Air Brake Company are lo- 
cated, and are thus connected with the 
new industrial plant at Trafford City. 


Gas ENGINE SIDE or Powrer-Hovsk. 


that as a residence suburb there is little 
to be desired that is not already sup- 
plied. 

THE FOUNDRY SITE. 

The site selected by the Westinghouse 
Foundry Company for its plant is formed 
by a bend of Turtle creek, in the shape 
of a reversed L, and consists of about 130 
acres in area of level bottom land. Here 
is sufficient room to provide. for the pres- 
ent foundry buildings, including the iron 
foundry, the brass foundry, the pattern 
shop, pattern building, and power-house, 
all of which are now completed, and afford 
room for the future construction of addi- 
tional manufacturing plants equal to the 
combined capacity of all the plants now 
located in the Turtle creek valley. 
RAILROAD CONNECTIONS AND FACILITIES 

FOR HANDLING MATERIALS. 

The site is connected with the main line 
of the Pennsylvania Railroad by the Tur- 
tle creek valley branch, providing a link 
with the outside world as an inlet for sup- 
plies. As an outlet for product, a single- 
track railroad of standard gauge and of 
the very heaviest type of construction has 
been built connecting the foundry site 
with East Pittsburg, at which point the 
castings will be delivered for machine 
finishing at the plants of the Westing- 
house Companies previously mentioned. 

This road, built by the Westinghouse 
Companies and named the Westinghouse 
Interworks Railroad, intersects the town 


Dhe terminal of this road at Trafford 
City has been amplified by a system of 
tracks connecting with the Pennsylvania 
Railroad. This terminal system com- 
prises a railroad yard for storage pur- 
poses, connected by suitable switches and 
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tric storage batteries, serves as an ad- 
junct to the main system of railways in 
transporting about the yards and build- 
ings the lighter and smaller supplies and 
accessories to the foundry service. 


THE POWER-HOUSE. 


The power-house, which includes under 
its roof a machine shop as well as a power 
plant, is 320 feet long by fifty-six feet 
wide. The building is of steel and brick 
construction, on concrete foundations, 
and with steel trussed roof covered with 
slate. The chimney is of Custodis con- 
struction, seven feet inside diameter and 
175 feet high. 

This building contains an engine room 
in the centre, with a boiler room im- 
mediately adjoining in the rear, the re- 
pair machine shop connecting at the front. 
At the rear of the boiler room is a pump 
room containing the fire service pumps 
and those for serving the hydraulic hoists, 
both of which are connected with the 
city water main and with a reservoir in 
Turtle creek, and back of this room is the 
locomotive room with provision for hous- 
ing the two locomotives required for shift- 
ing purposes about the plant. 

THE POWER PLANT. 


The boiler plant at present consists 
of two 5,000-horse-power Babcock & Wil- 
cox boilers, ample space remaining for 
the accommodation of double this equip- 
ment when the future growth of tha 
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Cross-CoMPOUND, CORLISS ENGINE—SWITCHBOARD IN BACKGROUND—ENGINE WITHOUT 
LAGGING AND JACKETS. 


turnouts with each building and equip- 
ped with a system of overhead cranes for 
handling the heavy and bulky materials 
used in the operation of the plant. A 
narrow-gauge industrial railway, operated 
by ten-ton locomotives impelled by elec- 


foundry plant will require it. These are 
supplied with Roney automatic stokers 
operated by standard Westinghouse en- 
gines, and fuel in the shape of coal slack 
coming from local mines at the terminal 
of Turtle Creek Railroad is furnished to 
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them from steel hoppers overhead, to 
which it is carried by a “link belt” con- 
veyor from a 100-ton storage pit outside 
of the building, into which the coal cars 
dump their contents while running over 
it. 

The engine room is sufficiently large to 
accommodate two horizontal cross-com- 
pound Corliss steam engines of the West- 
inghouse type, having a capacity of 1,000 
horse-power. One of these only is at 
present required and is already installed 
and coupled direct to a 600-kilowatt al- 
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ELECTRICAL REVIEW 


ings as may be necessary during the day- 
time. The current from the gas engine 
plant is used for such lighting and power 
as is required at night only. An under- 
ground tunnel, six feet square, thoroughly 
water-proofed, connecta the power-house 
with the other buildings, and in this are 
installed all electric light and power con- 
duits and the piping for steam, air and 
water. 
THE MACHINE SHOP. 

This room is equipped with lathes, 

planers, drill presses, and pipe threading 
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ond story is suspended from the roo: 
trusses to free the first story from col 
umns, thus providing ample space fol 
handling large patterns which will be 
made there. Adequate facilities have beer 
supplied for the kiln-drying and storing 
of wood, and for the handling of the lat- 
ter and the manipulation of patterns. The 
building is equipped with hydraulic ele- 
vators of ample size. 

The shop is supplied with a most com- 
plete equipment of tools and appliances 
for wood-working. The windows and sky- 
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ternating-current, three-phase electric 
generator. A vertical gas engine of the 
Westinghouse type, having a capacity of 
175 horse-power, is also in place and is 
direct-connected to a 120-kilowatt, alter- 
nating-current, direct-current generator. 
This engine draws its supply of gas from 
a well 1,900 feet deep, drilled on the 
property adjacent to the buildings. 

The electric current from the steam- 
driven plant is used during the day 
for operating the cranes and other power 
motors about the foundry, and for such 
arc and incandescent lighting of build- 


and cutting tools, and such other appli- 

ances as would be required in the main- 

tenance of a plant of this character. They 

are operated by an electric motor. 

THE PATTERN SHOP AND STORAGE BUILD- 
ING. 

This building, located at the extreme 
southern portion of the site, is 603 feet 
long by eighty feet wide. The foundation 
is of concrete and the superstructure of 
brick and steel, with floors of slow-burn- 
ing mill construction. The pattern shop 
occupies 160 feet of the north end and 
is two stories high. The floor of the sec- 


lights have been made large to admit 
plenty of light. Artificial illumination of 
the most approved character has been 
supplied, whereby the general lighting of 
the building is accomplished by arc lamps 
and the direct illumination of the tools 
and work is effected by means of Nernst 
lamps. In winter a mean temperature of 
between fifty and sixty degrees Fahrenheit 
is preserved by means of a hot air system 
of heating, the air being forced by rotary 
fans through coils heated by either ex- 
haust or live steam furnished from the 
power-house. Ample lavatories and toilet 
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conveniences are supplied on each floor, 
and in every way the comfort of the em- 
ployés has been studied. 

The remaining portion of this build- 
ing, which is devoted to the storage of 
patterns, has three floors, the two upper 
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the centre bay being eighty feet wide and 
those on either side fifty feet six inches 
wide. These bays are traversed by travel- 
ing cranes, the centre having one of 100 
tons and two of sixty tons capacity, all 
of the Sellers two-trolley type, and each 
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SHOWING RACK FOR PATTERN STORAGE-—-THIRD FLOOR OF PATTERN STORAGE BUILDING. 


ones being divided by interior firewalls 
into three separate compartments. The 
floors themselves are of three-inch yellow 
pine covered by one thickness of maple 
flooring. The roof purlins are steel 
I-beams spaced eight feet c to c and cov- 
ered with three-inch roof sheeting and 
slate. 

Automatic sprinklers are installed 
throughout this building, and the system 
of hot air heating previously referred to 
keeps a mean temperature about thirty- 
five degrees Fahrenheit in zero weather, 
to prevent freezing of the water in the 
pipes. Risers for hose connection are 
supplied for additional fire protection. 

Ample elevator facilities have been pro- 
vided for handling patterns and a sys- 
tem of racks, each containing several tiers 
of shelving subdivided into sections, has 
been installed on each floor for the stor- 
age of those of the smaller sizes. A sys- 
tem of marking and recording the pat- 
terns by the number of rack, tier and sec- 
tion to which they have been assigned, 
secures their permanent location. 


THE FOUNDRY BUILDING. 


The first building for foundry pur- 
poses, which is now erected and in opera- 
tion, adjoins the pattern shop, with a 
space of 100 feet between them. It is of 
brick and steel construction on concrete 
foundations, and is 612 feet long by 184 
feet wide. The walls are thirty-six feet 
high at eaves and eighty feet at peak. It 
is divided transversely into three bays, 


of the side bays has three of the Morgan 
type of twenty tons capacity each. 

The centre bay has in addition on either 
side special runways underneath those for 
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and drawing patterns, setting cores, and, 
in fact, are capable of doing all the work 
of the foundry except that of the very 
heaviest nature. A track from the main 
railroad system runs through each end 
of the building to cooperate with the 
largar cranes in the transportation of 
material to and from the foundry, and 
the narrow-gauge railroad traverses the 
side bays from end to end and works con- 
jointly with the smaller cranes previously 
mentioned. 

At the side of the building is a space 
100 feet wide which serves as a storage 
yard for flasks and heavy apparatus con- 
nected with the foundry operations. In 
the centre of this yard also is stored the 
fuel and raw material for charging the 
melting furnaces. To serve the yard, 
runways are provided and equipped with 
a Sellers double trolley traveling crane of 
fifty tons capacity. 

THE MELTING DEPARTMENT. 


At the middle of the north bay is 
located an elevated charging platform to 
which the raw material is raised on lifts 
operated by hydraulic power supplied 
from the power plant. The melting 
equipment consists of three cupola fur- 
naces of eighteen tons capacity per hour 
each, located on thise platform, and 
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the cranes just mentioned, and these ac- 
commodate four traveling jib cranes, two 
on each runway. These cranes reach out 
into the centre bay about thirty-five feet, 
and as the largest moulds will be arranged 
close to the side posts they are thus in- 
tended to handle all the work of setting 


two air furnaces each of thirty tons 


capacity placed close by on the ground. 


As it is not uncommon practice in foundry 
work to hold molten metal for three hours 


or more, it would easily be possible here 


to pour a casting of 200 tons in weight, 
should such a requirement ever be made. 
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By the use of the air furnace method of 
melting iron, metal fifty per cent stronger 
than that obtained from the cupola may 
be obtained, so that all large and im- 
portant castings are usually made of the 
former metal. Across the building and 
opposite the melting plant are the core 
ovens. ‘These are arranged to be heated 
either by coke or natural gas, as may be 
deemed expedient. 
THE HEATING SYSTEM. 

Rotary blowers are placed on platforms 
under the roof and operated by two-speed 
motors. These blowers force air through 
coils heated by either live or exhaust 
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Company’s foundry department, and the 
superintendent and his staff. The second 
floor is used as a drafting room. The 
rear of this building, from which the 
floor of the second story has been omitted, 
serves as the brass foundry. This room 
is forty feet by eighty feet in size and 
contains six pit furnaces, together with the 
usual accessories of & modern brass 
foundry. 

The quotum of brass moulders which 
this building can accommodate is about 
twenty. 

THE SAND HOUSE. 

This building is of wooden frame 

construction, thirty-four feet wide by 
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rear are quarters for the janitor and a 
room to be devoted to first aid to the 
injured. 

The lower floor is devoted to lava- 
tories. It is equipped with the best 
modern outfit of wash-basins, shower 
baths, and closets, and is so arranged 
that each employé is supplied with his 
individual locker. 

By isolating this building for its 
specific purposes, the foundry buildings 
can be kept in the very best sanitary 
condition, and attendants ensure the 
safe keeping of the clothing and 
property of the employés during their 
hours of service. 

The total number of men which this 
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steam from the power plant, and, by 
means of ducts, properly distribute heat 
throughout the building at a minimum 
temperature in zero weather of fifty 
degrees Fahrenheit. 

The automatic sprinkler system is in- 
stalled and adjusted to operate at vary- 
ing temperatures according to the nature 
of the work in different localities. 


THE OFFICE, BRASS FOUNDRY BUILDING. 


Close to the viaduct and adjacent to 
the main approach to the foundry build- 
ings is located a brick building of two 
stories in height in front, which part is 
occupied on the first floor by the busi- 
ness Office of the Westinghouse Machine 


128 feet long, located adjacent to the 
foundry building. It is paralleled by a 
track of the main railroad system for 
receiving the sand, and a track of the 
narrow-gauge railway leads into the 
building to receive the sand from the 
mixers for the foundry. 


THE LABORATORY AND LAVATORY BUILD- 
ING. 


In the space between the pattern 
storage building and foundry is a two- 
story building thirty-four by sixty feet, 
of brick and steel construction. 

The rear of the upper floor of this 
building is equipped as a chemical 
laboratory, and the front part is devoted 
to offices for the foremen of the foundry. 


Intermediate between the front and: 


foundry is prepared to employ in normal 
times, in all the varied occupations in- 
cident to its operation, is about 600. 
In busy times, however, as many as 
1,000 men can be readily accommodated 
through the adjustability of the facili- 
ties for expansion that have been pro- 
vided. 

In the preparation of the design, con- 
struction and equipment of this foundry, 
which was carried out under the di- 
rection and supervision of the Westing- 
house Machine Company, of East Pitts- 
burg, a most complete study of the great 
foundries of the world was made and the 
best features of all are here embodied, 
so that the arrangement, as here shown, 
represents the most approved character- 
istics of modern foundry practice. 
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Electrical Notes from Europe. 


Italy is that which has been erect- 

ed at Bussi for supplying an elec- 
trochemical works in the vicinity. The 
plant has been installed by the Volta 
Electrochemical Company, of Rome. The 
electrochemical works, which belong to 
the same company, produce for the most 
part caustic soda and chloride of lime. 
The hydraulic station at Bussi is equip- 
ped with seven direct-coupled turbine 
groups of 450 horse-power each, operating 
at 450 revolutions per minute. The tur- 
bines have been supplied by Piccard and 
Pictet, of Geneva, one of the largest 
Swiss firms. They are coupled to direct- 
current generators of the Oerlikon type, 
which have been specially designed to give 
a high current capacity for electrolytic 
work. The output of these machines is 
1,500 amperes at 180 volts. At present 
there are six machines which supply cur- 
rent, while the seventh is used as a re- 
serve. Each of the generators supplies 
one of the electrolytic apparatus which 
are installed in the neighboring factory. 
The seventh machine is used to supply 
current for six motors, ranging from 20 
to 100 horse-power, which are needed in 
the different processes. Each of the gen- 
erators is provided with a small switch- 
board. Besides the heavy-current groups, 
the hydraulic plant contains two turbine- 
driven alternators of 450 horse-power 
each, working at 450 revolutions per 
minute. The alternators give three-phase 
current and work at 6,000 volts and forty- 
five cycles. ‘These machines are used to 
supply a high-tension line which runs 
from Bussi to Piano d’Orta, at nine miles 
distance. The line uses three wires of 
seven millimetres diameter. At the last- 
named point the current is received in a 
substation containing a switchboard, which 
distributes it to two different lines. One 
of these circuits is used to supply two non- 
synchronous motors which use the high- 
tension current of 5,000 volts, directly. 
These motors give 220 horse-power each. 
The second line feeds three step-down 
transformers of thirty kilowatts each for 
the local lighting circuits. The entire 
plant has been installed by the Oerlikon 
Company, of Zurich. 


0“ of the large hydraulic plants of 


A very successful tramway aystem is 
that which has been lately installed by the 
Fives-Lille Company, one of the large 
Paris electrical firms, in the Alpine region 
of France. It connects the Moutiers rail- 
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way station with the town of Brides-les- 
Bains which is a well-known health re- 
sort of the region, and it is proposed to 
extend the line as far as Villard, when 
its length will be doubled. The tram- 
way is supplied with current from an 
hydraulic station which is situated on the 
Alloues, a mountain torrent which pours 
into the Doron river at Brides-les-Bains. 
A head of water of 360 feet is secured at 
this point. From the dam which is erected 
across the stream, the water is sent into 
several settling reservoirs and is then 
taken to the hydraulic station by a pen- 
stock three feet in diameter which descends 
along the mountain side for 2,500 feet. 
The station contains three main turbines, 
each of which is built for 260 horse- 
power, and works at 370 revolutions per 
minute. These turbines are provided with 
an improved form of automatic governor 
and each is direct-connected by an elastic 
coupling with a direct-current machine of 
the Fives-Lille pattern, which is over- 
compounded and furnishes 160 kilowatts, 
with a voltage varying from 500 volts 
no load to 600 full load. From the main 
switchboard start the circuits which sup- 
ply the tramway. When completely fin- 
ished the road will be about eight miles 
long. The current is taken from a double 
trolley wire, with rail return. The cars 
have been equipped by the Fives-Lille 
Company and are mounted upon a double- 
axle truck, with a motor on each axle. 
The gauge of the road is one metre and 
the cars, which are twenty-six feet long, 
hold forty to fifty passengers. The mo- 
tors are built to give twenty-five to forty 
horse-power each, with a voltage varying 
from 400 to 600. The controllers of the 
series-parallel type, which are mounted 
upon each platform, contain two cylin- 
ders which are operated by levers. The 
larger cylinder serves to give the different 
connections of the motor circuits which 
correspond to various speeds, while the 
second is used to give the forward or re- 
verse movement, with one or both motors 
in circuit. The controller has a special 
contact which allows the motor to act as 
an electric brake. This manoeuvre is car- 
ried out by a simple movgment of a 
lever. At present but one of the gen- 
erators of the hydraulic plant is in use 
for the tramway lines, but when the road 
is extended as far as Villard two of the 
machines will be needed, with the third 
as a reserve. It is expected that the com- 
pany will establish a system of freight 


traffic and use trains made up of a mo- 
tor car, trailers and freight cars, as the 
road covers a region which contains a 
number of large factories. Among the 
latter may be mentioned the works of the 
Compagnie Generale d’Electrochimie 
which uses the current of an hydraulic 
plant for manufacturing various electro- 
lytic products. The station, which has 
been erected for the purpose, uses a fall 
of 800 feet with a penstock 7,500 feet 
long and three feet diameter. The plant 
contains six turbine and dynamo sets of 
500 kilowatts each. These machines, which 
have been supplied by the Fives-Lille 
Company, are of the eight-pole, direct- 
current type and work at 300 revolutions 
per minute, furnishing 200 volts. Ad- 
joining the station is the large electrolytic 
works which is chiefly engaged in the 
production of carbide of calcium and 
ferro-silicon. 


A Danish scientist, Th. Sundorph, has 
been making a series of experiments upon 
the passage of current between two bodies 
which are but slightly in contact. This 
question is one of great interest as it 
relates to the phenomena which take place 
in coherers. The experimenter examines 
in the first place the action which occurs 
at the point of contact of two wires which 
are laid one across the other at right 
angles. According to his researches, the 
resistance of the contact between the two 
wires depends upon different factors, 
namely, the pressure existing at the con- 
tact, a counter-electromotive force which 
seems to be set up in such cases, and also 
upon the resistance of a thin layer of 
water vapor which is condensed upon the 
surface of the wires and that of a layer 
of metallic oxide which may exist be- 
tween the two bodies. In the case of auch 
contacts he observes that the resistance 
increases considerably as the current 18 
diminished. With two wires touching 
each other there is a considerable adhesion 
between the two, which is kept up even 
after the current has ceased to pass. This 
adhesion is probably due to the action 
of particles of metal which are detached 
from the wire and form a bridge between 
them, and this phenomenon occurs under 
the action of the spark of the extra cur- 
rent each time that the wires are sepa- 
rated from each other. Analogous phe- 
nomena are presented in cases where there 
are several points of contact, for instance, 
where metal filings are used. The filings 
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are placed between two brass points. When 
examined under the microscope the filings 
are observed to take a back and forward 
movement which is quite characteristic. 


Professor Henri Moissan has lately per- 
fected his electrolytic apparatus for pro- 
ducing pure fluorine, and has been 
making a number of interesting experi- 
ments with it at the laboratory which has 
been fitted up for him at the Sorbonne. 
It will be remembered that M. Moissan 
was the first to produce fluorine in the 
gaseous state and set it free from its com- 
pounds. He afterward examined the 
properties of the gas and its different 
compounds. More recently in connection 
with Professor Dewar, he succeeded in 
liquefying and even in solidifying fluo- 
rine, by using liquid oxygen and finally 
liquid hydrogen. The gaseous fluorine is 
produced in an electrolytic apparatus 
which is shown in section in the diagram. 
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The fluorine gas which comes off is freed 
from impurities by passing it into a small 
worm condenser G of platinum sur- 
rounded by a cooling bath of chloride of 
methyl, in order to condense the vapors 
which come over. Beyond the condenser 
is a drying tube H filled with chloride 
of calcium. In this way M. Moissan ob- 
tains fluorine gas in a practically pure 
state. The gas can be ignited on coming 
out of the apparatus and it burns with 
a blue flame. A current of forty to fifty 
volts and fifteen amperes is generally em- 
ployed. The fluorine thus produced is a 
seemingly colorless gas with a strong 
odor. When viewed in a tube three feet 
long the gas is seen to have a slightly 
yellowish color, but is less so than chlo- 
rine. Fluorine is remarkable for its 
powerful chemical affinity which is greater 
than for any other element. Different 
bodies, such as carbon, sulphur and 
phosphorus, burn in the gas with a 
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Moissan ELECTROLYTIC APPARATUS FOR PRODUCING FLUORINE. 


It consists of a copper U-tube A, about 
eight inches high and one inch diameter. 
Each arm of the tube is corked by a 
stopper of fluorspar OC’, through which 
passes a platinum rod B serving as an 
electrode. The rod is somewhat enlarged 
at the base so as to provide for the attack 
of the liquid. The electrolyte is hydro- 
fluoric acid, which is specially prepared 
in a pure state. The U-tube has a small 
tube at each side for the escape of the 
hydrogen which is given off at one pole 
and the fluorine gas which comes off at 
the other. The hydrogen is allowed to 
escape into the air, while the fluorine is 
taken off by a small copper tube which is 
connected to a purifier. The U-tube is 
placed in a vessel D filled with chloride 
of methyl which has a temperature of 
minus twenty-three degrees centigrade, 
as the apparatus tends to heat up under 
the action of the current. The whole 
is surrounded by a larger vessel E filled 
with fragments of chloride of calcium. 


brilliant incandescence and form a series 
of compounds which are of great interest. 
Fluorine has been liquefied by cooling it 
to minus 187 in liquid oxygen and gives 
still more powerful reactions. When a 
piece of phosphorus is dropped into the 
liquid, it.burns with a bright flame, ac- 
companied by clouds of fumes. Crystal- 
lized anthracene causes a violent explosion 
when placed in the liquid fluorine. The 
last step has been to solidify fluorine, and 
this has been accomplished recently by 
placing liquid fluorine in a narrow tube 
and cooling it by dipping into liquid 
hydrogen. The fluorine then solidifies in 
a yellowish mass. The experiments with 
liquid fluorine are remarkable as showing 
that chemical affinity still holds good, 
and, even in a large degree, at as low a 
temperature as minus 187 degrees centi- 
grade. 

Apropos of Professor Moissan’s pro- 
duction of the diamond in the electric 
furnace it appears that in spite of the con- 
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clusive results which he obtained, there 
are some persons who remain sceptical as 
to the formation of the diamond by 
artificial means. It is stated that M. 
Charles Combes, a prominent engineer of 
Paris, has recently challenged Professor 
Moissan to produce the diamond before 
a committee of specialists to be named by 
both parties. He offers to lay a wager 
of $1,000 to this effect. This question has 
awakened considerable interest, owing to 
the prominent position of both parties. 
It is not as yet known whether Professor 
Moissan will consider it necessary to re- 
spond to such a proposition. 


The electric lighting of St. Peters at 
Rome was decided upon over a year ago, 
and has since been carried out with great 
success. The new electric lighting has 
proved much more satisfactory than the 
former system of gas lighting, as the lat- 
ter gave a greater fire risk and it was not 
always possible to hide the unsightly pipes 
among the interior decorations. The cur- 
rent is taken from the city mains, which 
furnish alternating current at a ten- 
sion of 2000 volts. The high-tension cur- 
rent is taken off by Siemens concentric 
cables which are brought to the rear of 
the church and into a small chamber 
which is situated on the ground floor at 
the bottom of the winding staircase which 
leads to the cupola. In this chamber are 
located two primary switchboards. From 
this point the wires mount the opening 
of the staircase and come out at a con- 
siderable height, on a level with the main 
cornice which runs around the dome. At 
this point is a roomy chamber in which 
has been installed a set of two trans- 
formers of 110 kilowatts capacity each, 
in order to lower the tension to 110 volts 
for the lamp circuits. On the outside of 
the chamber has been placed a marble 
switchboard which is used to make the 
connections of the primary and secondary 
circuits. From the switchboard start the 
four main 110-volt lighting mains, each 
of which has a double-pole switch and a 
fuse block. The main circuits are laid 
around the dome, where there are differ- 
ent corridors and staircases, so that the 
lines are easily accessible. From this 
main circle are four branches which pass 
to the front and rear and on either side. 
To light the immense interior of St. 
Peters requires 628 incandescent lamps, 
which are generally of twenty-five candle- 
power each; in some cases ten-candle- 
power lamps are used. These lamps are 
usually distributed in large chandeliers 
which are hung from the ceiling. The 
total lighting represents 14,000 candle- 
power. The lighting circuits have been 
laid out so as to provide for considerable 
increase and this can be raised as high 
as 80,000 candle-power. The main cir- 
cuits have been laid out so as to secure 
a nearly uniform voltage, they have a 
total length of nearly two miles. For 
the lamp circuits the total length of cop- 
per wires or cables is fifteen miles. 

C. L. DURAND. 

Paris, October 3. 
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ADDRESS TO THE ENGINEERING SEC- 
TION OF THE BRITISH ASSOCIA- 
TION FOR THE ADVANCEMENT OF 
SCIENCE.’ 


BY CHARLES HAWKSLEY, PRESIDENT OF 
THE SECTION. 


TECHNICAL EDUCATION. 


The subject of the technical education 
of engineers was treated very fully in the 
interesting address delivered by Professor 
Perry, as president of Section G at the 
meeting of the British Association in Bel- 
fast last year. This question also received 
thorough consideration at the meeting of 
the engineering conference held in London 
in June last, as well as at recent meetings 
of the Institution of Mechanical Engineers 
and of the Institute of Naval Architects. 
The systems in vogue in the United 
States of America and on the Continent 
of Europe were on those occasions brought 
forward in carefully prepared papers and 
fully discussed. The main points at issue 
are: (1) whether actual Handicraft 
should be taught in the technological 
school or college along with the principles 
underlying the engineers’ art; (2) 
whether the year should be divided into 
periods in one or more of which the 
science of engineering should be taught, 
and in another or others of which craft 
skill should be acquired at works; (3) 
whether the principles should be first ac- 
quired, during a longer or shorter term, 
leaving experience in applying those 
principles to be gained at the termination 
of the course. As regards the first of 
these suggestions it appears to be in op- 
position to the judgment of the most ex- 
perienced teachers. In respect to the 
second, the Admiralty has carried it out 
for the last forty years, and with satis- 
faction to the service; it is also common 
in Glasgow, and Mr. Yarrow has included 
this system in the apprenticeship rules he 
has recently laid down, while it is to be 
tried experimentally in the engineering 
course at King’s College, London. At 
the engineering conference it was deter- 
mined that the subject was of such im- 
portance that its further consideration 
should be left to a committee, to be 
subsequently appointed. 

Before leaving the subject of technical 
education, I venture to express the hope 
that in: the training of engineering 
students increased attention will be paid 
to the combination of artistic merit with 
excellence of structural design, so that in 
respect to artistic treatment our engi- 
neering structures may not remain so far 
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behind those of our Continental brethren 


as is unfortunately now frequently the 
case, 


ENGINEERING STANDARDS. 


A very important work has been going 
on quietly and unostentatiously in our 
midst for some time past, the results of 
which must affect the engineering pro- 
fession at home and abroad. I refer to 
the work of the Engineering Standards 
Committee, which, as many of my hearers 
know, was appointed in 1901 and is now 
composed of 178 members, among whom 
are many government officials. The com- 
mittee has received not only the moral 
but the financial support of his Majesty’s 
government, and the results of its Jabors 
are being adopted by all the leading 
government departments. 

In addition to the main committee 
there are no fewer than twenty-five 
separate committees and subcommittces 
engaged on work, covering a wide range of 
operations, many of the members sitting 
on more than one committee. 

After careful deliberation the com- 
mittee published its first series of British 
standard sections, covering all rolled 
steel sections used in constructional work, 
shipbuilding and so forth. The com- 
mittee on rails has just issued the 
standard sections and specification for 
British girder tramway rails, and it is 
now actively engaged in drawing up a 
series of standard sections of bull-headed 
and flat-bottomed rails for railway work. 

Another committee is occupied in draw- 
ing up a standard specification and 
standard tests for cement. 

The government of India controls to a 
very considerable extent the working of 
railways in India, and has referred to the 
Standards Committee the important ques- 
tion of drawing up a series of standard 
types of locomotives for use on the Indian 
railways. The committee which investi- 
gated this difficult subject has just for- 
warded its report to the Secretary of State 
for India. Other committees are pre- 
paring standard specifications for loco- 
motive copper fire-box plates and steel 
boiler plates, which it is hoped will be 
published at an early date. 

Other committees are considering screw- 
threads, standard flanges and standard 
cast-iron pipes and specifications for 
material used in shipbuilding. There are 
about a half dozen committees engaged on 
various important electrical subjects. 

In my presidential address before the 
Institution of Civil Engineers in 1901, 
I raised a note of warning in regard to 
the stereotyping of design and the conse- 
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quent cramping of originality. The con- 
stitution of the Standards Committee and 
the professional standing of its members 
afford a guarantee that its work will ac- 
cord with the best practice of this country, 
since those engaged in drawing up the 
standards are not only in the forefront of 
engineering practice, but are alive to the 
necessity for extending the number of 
standards if and when needed to meet the 
requirements of the engineer. 


NATIONAL PHYSICAL LABORATORY. 


An outline scheme for a National 
Physical Laboratory was set forth in 1891, 
by Sir (then Dr.) Oliver Lodge, F. R. S., 
in his address at Cardiff to Section A of 
the British Association. In his presiden- 
tial address to this association in 1895 at 
Ipswich, the late Sir Douglas Galton, 
F. R. S., emphasized the importance of 
such an institution, a committee of this as- 
sociation reported in favor of it, and 
later, when after forwarding a petition to 
the late Lord Salisbury, a treasury 
committee with Lord Rayleigh, F. R. S., 
in the chair was formed, Sir Douglas Gal- 
ton gave evidence to the effect that if 
Great Britain was to retain its industrial 
supremacy, we must have accurate stand- 
ards available to our research students 
and to our manufacturers. 

In 1901, the National Physical Labora- 
tory was inaugurated at Bushy House, 
near Teddington, and an annual grant of 
£4,000 toward its support was made by 
the government. It is divided into three 
departments, of which the one dealing 
with all branches of civil, mechanical and 
electrical engineering is chiefly interesting 
to us in Section G. In this department 
tests are now undertaken of the strength 
of materials of construction, of pressure 
and vaccum gauges, of indicators and 
indicator springs, and of length gauges 
and screw gauges, and photomicroscopic 
investigation is made of metals and alloys, 
and especially of steel rails. 

But besides the ordinary work of test- 
ing, various investigations are in progress, 
such as measurement of wind pressure, 
elastic fatigue in nickel steel and other 
materials used by engineers, and the 
magnetic and mechanical properties of 
aluminum-iron and other alloys. For the 
British Association a set of platinum 
thermometers has been constructed and 
subjected to stringent teste, and an in- 
vestigation has been undertaken for the 
Engineering Standards Committee into 
the changes in insulating strength of 
various diclectrics used in motors, trans- 
formers, ete., due to continued heating. In 
the language of Dr. Glazebrook, F. R. S., 
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the director, who it may be mentioned 
was previously principal of University 
College, Liverpool, science is not yet re- 
garded as a commercial factor in this 
country, but it is one of the aims of the 
National Physical Laboratory to bring 
about the alliance of science with com- 
merce and industry. The expenditure of 
the National Physical Laboratory is met 
by an annual Treasury grant of £4,000; 
£500 a year from an endowment; fees for 
tests, now amounting to about £3,500 
annually; and from donations and sub- 
scriptions. 

The director is anxious that the revenue 
derived from fees for testing should be 
largely augmented, and I would urge on 
engineers, contractors and manufacturers, 
as well as on private individuals, that they 
should avail themselves of the opportunity 
to have tests and experiments of interest 
to them, and which will be generally ac- 
cepted as unimpeachable, conducted at 
this laboratory. I may add that an appeal 
has been made for further donations and 
annual contributions, as the funds now at 
the disposal of the board of management 
are insufficient to carry on the work of the 
laboratory on a sound financial basis, and 
I venture to hope that many of those who 
are interested in the practical applications 
of science will assist in supporting the 
work of this national institution. 
INTERCOM MUNICATION—GENERAL 

RESS. 

At the commencement of the nineteenth 
century the population of the United 
Kingdom was nearly fifteen and three- 
quarter millions, at the beginning of the 
twentieth nearly forty-one and one-half 
millions. Then there was not a mile of 
railway in the United Kingdom: now 
there are about 22,000 miles. Here, too, is 
evidence not only of the prosperity which 
has prevailed throughout Great Britain 
during the century that has passed, but 
also of the enormously increased demands 
which have arisen during the same period 
on the means of locomotion. 

In 1803, just one hundred years ago, 
Telford reported to the government on 
the state of the roads, and as a result the 
great road to Liverpool from the metrop- 
olis'and the other great highways were 
constructed. It was enlightened wisdom 
that eighty years ago placed intercom- 
munication in the forefront of the defi- 
nition of engineering; it still maintains 
that position, and I purpose to say a few 
words on the present aspect of the ques- 
tion. 


PROG- 


ROAD TRAFFIC—MOTORS. 


Speed in locomotion appears to be now 
the first consideration, whether as regards 
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mails, passengers or goods. I would refer 
in the first instance to locomotion on our 
main roads. Here three or four classes 
of machines appear to be ambitious to 
drive pedestrians, horsemen and horse- 
drawn vehicles off the road. 

The first practical steam carriage was 
used by Trevithick in the year 1802; and 
now a hundred years later, it is found 
that for the traction of heavy loads on the 
main roads steam is still most suitable. 
The points of importance in connection 
with traction engines and their trailers 
are their speed, weight and width; of 
course, there is no question that, as re- 
gards facilitating traffic, the large heavy 
wagon replacing many smaller horse- 
drawn ones will be found a boon, but it 
must be remembered that the momentum 
of heavily laden wagons drawn by a 
powerful traction engine at the maximum 
speed of five miles an hour, is very great 
and causes uncomfortable vibration in the 
houses along the main thoroughfares of 
our towns; on the other hand, light 
traction engines are now being success- 
fully used, drawing from four to five 
tons of market produce through the 
streets of London without causing undue 
vibration, and at a cost, I am informed, 
of about one-half that of horse traction. 

But a far more burning question is that 
of the speed of motor cars along our 
public throughfares. Between racing 
speed and ordinary traveling speed there 
is necessarily a great difference, and our 
twenty miles maximum on country roads 
is in excess of that allowed in France, 
where it is now fixed, though I believe 
not enforced in the open country, at 
eighteen and one-half miles, and at twelve 
and one-half miles where there is much 
traffic. The two classes of motors used 
for higher speeds are the petrol and the 
electric. The former are mainly internal- 
combustion engines; having to be light, 
they run at the comparatively high speed 
of 800 revolutions per minute. They are 
generally used in connection with bicycles, 
tricycles or light carriages. They have 
also been used for light vans and coaches, 
and successful trials have been made with 
self-propelled lorries for military pur- 
poses, and by local authorities for water- 
ing and dust collecting. Their appli- 
cation to omnibuses has not proved eco- 
nomical, owing to the difficulty of pro- 
viding pneumatic tires for such heavy 
vehicles.. : 

The electric motor depends on storage 
batteries; those in general use are of 
Planté’s lead-couple type. Like the petrol 
motor, the electric motor is rather a 
luxury; most of the automobile carriages 
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used in London are of this class; there 
is liability of injury to the batteries by 
over-discharging them. Colonel Cromp- 
ton, in a paper recently read at the engi- 
neering conference suggested the use of 
“standardized accumulators,” to be sup- 
plied to the owners of electrical vehicles 
at depots on production of the subscrip- 
tion ticket, and the Engineering Stan- 
dards Committee has appointed a sub- 
committee to consider the question. 
Motor cars are now used by some of the 
railway companies as feeders to their 
lines, and also in competition with tram- 
way lines. 

The increasing use of motor cars ren- 
ders more than ever necessary the regula- 
tion of traffic in crowded thoroughfares, a 
subject which will doubtless be dealt with 
in the paper on “The Problem of Modern 
Street Traffic,’ which Colonel Crompton 
is about to read before this section of the 
British Association. 

The use of motor-driven vehicles for 
road traffic is so intimately associated with 
improvements in prime movers that it will 
interest the members of this section to be 
reminded of the opinion expressed more 
than twenty years ago by Sir Frederick 
Bramwell, who presided over the meet- 
ing of the British Association at Bath 
in 1888. In a paper read before this 
section at the jubilee meeting of our as- 
sociation at York in 1881, Sir Frederick 
Bramwell said: “However much the 


mechanical section of the British 
Association may to-day contemplate 
with regret even the mere distant 


prospect of the steam engine becoming a 
thing of the past, I very much doubt 
whether those who meet here fifty years 
hence will then speak of that motor ex- 
cept in the character of a curiosity to be 
found in a museum.” In a letter ad- 
dressed to the president of this association 
on July 2 last, Sir Frederick Bramwell 
drew attention to the largely increasing 
development of internal combustion en- 


. gines, and expressed a feeling of assurance 


that although steam engines might be at 
work in 1931, the output in that year 
would be small of steam as compared with 
internal combustion engines. 

To keep alive the interest of the associ- 
ation in this subject, Sir Frederick Bram- 
well has kindly offered, and the council 
has accepted, the sum of £50 for invest- 
ment in two and one-half per cent self- 
accumulative consols, the resulting sum to 
be paid as an honorarium to a gentleman 
to be selected by the council to prepare a 
paper having Sir Frederick’s utterances 
in 1881 as a sort of text, and dealing with. 
the whole question of the prime movers 
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of 1931, and especially with the then re- 
lation between steam engines and internal 
combustion engines. That paper will 
doubtless prove to be a very valuable con- 
tribution to the proceedings of this as- 
sociation, and one can only regret that 
many of those assembled here to-day can 
not hope to be present when it is read, 
and to listen to an account of the nearest 
approach which has then been made 
toward the production of a perfect prime 
mover. 

ELECTRIC TRAMWAYS AND LIGHT RAIL- 

WAYS. 

I now pass to the application of elec- 
tricity to tramways, and in so doing may 
quote from the careful expression of 
opinion given in this town from this chair 
twenty years ago by the late Sir (then 
Mr.) James Brunlees, president of the 
Institution of Civil Engineers: “The 
working of railways by electricity has not 
advanced further than to justify merely 
a brief reference to it in this paper as 
among the possibilities, perhaps the prob- 
abilities, of the not distant future.” 

It was stated in a paper read by Mr. 
P. Dawson in April last before the Tram- 
ways and Light Railways Association, that 
the total route-length of electric tramways 
and light railways in the United King- 
dom, either completed, under construction 
or authorized, amounted at the end of last 
year to 3,000 miles, the length of single 
track being 5,000 miles, on which some 
6,000 cars were running. 

It can not, in my opinion, be regarded 
as being fair to the railway companies— 
which have to pay large sums of money 
for the land on which their lines have 
been constructed—to have to compete 
with tramways which are laid along the 
public roads without any payment being 
made for their use. The roads are dis- 
figured by aerial conductors and the sup- 
porting posts by which the electric cur- 
rent is conveyed to the cars, except in 
those comparatively rare instances in 
which the conduit system is used; nor can 
it be denied that tramways greatly inter- 
fere with the use of the roads for ordinary 
traffic. The effect of electrolytic action 
on iron pipes laid beneath the roads 1s 
still undergoing investigation. 

RAILWAYS. 

Railway companies are turning their 
attention to the introduction of electric 
traction wherever it can be beneficially 
used, as for instance on the Mersey Rail- 
way, the North-Eastern Railway between 
Newcastle-upon-Tyne and Tynemouth, 
and the Lancashire & Yorkshire Railway 
between Liverpool and Southport. With 
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the object of facilitating the introduction 
and use of electrical power on railways, 
Parliament has passed an act entitled the 
“Railways (Electrical Power) Act, 1903,” 
which will come into operation on 
January 1 next. 

The electrical service on the Mersey 
Railway has now been in regular and un- 
interrupted operation since the beginning 
of May in the present year. Trains are 
run at three-minute intervals, there being 
750 trains in all between 5 a. M. and 12 
midnight; and as it is the first example 
of a British steam railway converted to 
the use of electric traction, a short de- 
scription if it can not fail to be of 
interest. 

Of tube railways with electric traction 
there are three now working in London, 
two between t'e city and the south side 
of the river Thames, using the ordinary 
two-wire 500 volts continuous-current 
system, and another (the Central Lon- 
don) extending from the city to Shep- 
herd’s Bush, using the composite system. 
This railway conveyed during the year 
1902 no fewer than forty-five million 
passengers. There are eight cther tube 
railways now in course of construction in 
London. The recent terrible catastropue 
in Paris must serve as a warning in the 
future equipment of such lines whera 
currents at high tension are employed, 
and where short-circuiting may bring 
about disastrous results. 


WIRELESS TELEGRAPHY. 


In addressing this section I feel that I 
ought to say a few words on the subject 
of “wireless telegraphy.” With regard to 
signaling Signor Marconi certainly seems 
to have made progress. In January, 1901, 
signals were conveyed from Poldhu in 


Cornwall to the Isle of Wight, a distance 
of 200 miles, and in December of the same 
year, between Cornwall and St. John’s, 
Newfoundland, a distance of 2,000 miles. 
In the year 1902 signals were transmitted 
from England to the Baltic and the 
Mediterranean, which had thus passed 
over both sea and land. It seems to be 
not improbable that signals can be sent 
any distance, so long as the sending 
station can develop sufticient energy. ‘The 
question of “syntonism,” by which it is 
proposed to assure the secrecy of messages, 
appears to be still sub judice, but is 
undergoing further investigation. 

There appears to be a practical field for 
the development of “wireless telegraphy,” 
more especially where ordinary telegraphy 
can not be applied, as, for instance, be- 
tween shore and ships at sea or between 
one ship and another. 

The Marconi Wireless Telegraph Com- 
pany has obligingly furnished me with a 
list of eighteen land stations fitted on the 
Marconi system for commercial ship 
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signaling, together with a list of forty- 
three passenger steamers already fur- 
nished with the Marconi apparatus, thus 
affording evidence of its application to 
practical purposes. 

The system of “wireless telegraphy” by 
Sir Oliver Lodge and Dr. Muithead has, 
I understand, been fitted to cable steamers 
of the Eastern Extension Telegraph Com- 
pany, to enable communication to be 
made with its cable stations. 

The remainder of the address was 
given to the discussion of sewage disposal, 
irrigation and water supply. 


Surface-Contact System Accepted. 

After a long period of waiting, the 
council of the city of Wolverhampton, 
England, has decided to accept the sur- 
face-contact system built for it by the 
Lorain Steel Company, Lorain, Ohio. The 
Lorain Steel Company built the line, and 
installed it free of cost, the city agreeing 
to purchase it if at the end of a stated 
period it should be found that the sys- 
tem was practical. The system ia the 
invention of Mr. W. Milt Brown, of the 
electrical department of the Lorain com- 


pany. = 


Electric Car on the Marienfelde- 
Zossen Line Breaks all Speed 
Records. 

On October 6, an electric car on the 
Marienfelde-Zossen experimental line 
reached a speed, it is reported, of 125.45 
miles per hour, or a kilometre more than 
the highest previous record. The ma- 
chinery and roadbed were unimpaired. 
The engineers are determined to try for 
still higher speeds and venture the 
opinion that they will be able to attain 
the rate of 140 miles per hour. 

The current was between 13,000 and 
14,000 volts, capable of driving the car 
at the rate of over 200 miles. This power 
is reduced by transformers to about 450 
volts. The car used in this test had four 
motors, having together about 1,100 
horse-power. It was the car used in the 
previous tests this year, and is con- 
structed on the Siemens-Halske system. 
Another car of somewhat different equip- 
ment as to motors and transformers has 
been built for additional high-speed tests. 

There were twelve to fourteen persons 
on board the car, all technical men. They 
affirm that the motion of the car was no 
greater than that of an ordinary expres 
train. A curious phenomenon accom- 
panying the car is the continuous spark- 
ling of electricity from the six trolley 
arms, 

While the engineers do not believe a 
speed of 125 miles is practicable at 
present on the state railroads, they are 
prepared to recommend a speed of ninety- 
three miles an hour between Berlin and 
Hamburg. 
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ON THE USE OF CAPACITIES AS MUL- 
TIPLIERS IN CONNECTION WITH 
ELECTROSTATIC VOLTMETERS ON 
ALTERNATING-CURRENT CIRCUITS.: 


BY E. W. MARCHANT AND G. W. WORRALL. 


The measurement of high-potential dif- 
ferences necessitates the use of voltmeters 
more or less cumbrous and expensive, since 
in all electrostatic instruments there is a 
liability to sparking between the plates. 
High-potential differences may, however, 
be measured by lower-reading voltmeters 
The only methods hith- 
erto adopled have been by the use of non- 
inductive resistances connected in series 
with the voltmeter, either shunted or un- 
shunted, and by the use of transformers. 
The first method becomes quite imprac- 
ticable with high pressures on account 
of the large waste of power involved, while 
the latter method becomes equally cum- 
brous on account of the difficulties of in- 


in several] ways. 


sulation and the length of wire required 
in winding the apparatus. 
ments described below have been directed 
to the construction of a simple and easily 
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made apparatus by which low-reading 
electrostatic voltmeters may be employed 
on circuits of much higher tension. The 
voltmeters used were of the Kelvin mul- 
ticellular and Ayrton and Mather electro- 
static types. The method of combining 
the voltmeter with the capacities is to 
connect a capacity in series with the volt- 
meter across the mains and shunt another 
capacity across the terminals of the volt- 
meter, the latter capacity being large 
compared with the capacity of the volt- 
Fig. 1 is a diagram of the con- 
nections. 

Consider two capacities connected in 
series across the mains. 

Let C, and C, be the values of the ca- 

pacities in farads ; 

R, and R, be their respective in- 
sulation resistances ; 

V, and V, be the respective poten- 
tial differences between the 
terminals of the capacities ; 

E be the total potential difference 
between the mains ; 

I, be the resistance current be- 
tween the mains ; 


1) Paper read before the as Association, South- 
port meeting, September 9 


The experi- 
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I, be the capacity current between 
the mains; 
I be the total current between the 
mains ; 
p be 2 m (frequency per second). 
Total current in capacity 1 = 


Vig (GE) + Gn | 


Total current capacity in 2 = 


a 
V N| (w) + (G pF 


These two currents being one and the 


same, 
1 \? a l 
Vi N (i) + (C, py = 


yten 


NOW, 
I. 
eae = 1 (R + R 
E CO (Ri + R). 
C+ P 
Hence, 
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= ee R d = . 
IL =E C+G p. and I, BR +k, 
Now, 
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Expanding and neglecting higher 
terms— 
Ve C, 
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If x, and 2, are very large—that is, if 
the insulation resistances of the conden- 


sers are high—then 
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Vi C, 


E GIO 
From equation (1) it will be seen 
that if z, = z, that is if 


This will most probably be the case if 
the plates of both capacities are of the 
same size and the sheets of dielectric of 
the same material, size and thickness, the 
difference in the values of the capacities 
being produced by using different num- 
bers of sheets, since, then, both leakage 
currents through the material and those 
over the surface of the dielectric will be 
proportional to the number of plates 
forming the condensers. If an electro- 
static voltmeter, therefore, be connected 
across the capacity 2, its reading bears a 
constant ratio to the potential difference 
between the mains, and by varying C, 
and C, any desired ratio may be ob- 
tained. Several advantages, such as com- 
pactness and saving of material, are 
gained by forming the two capacities into 
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a condenser, in which one of the two seta 
of plates is itself divided into two groups, 
each group connected to its own related 
main, one group to the voltmeter, and the 
voltmeter again to the undivided set, as 
in Fig. 2. 

Two instruments have been constructed 
up to the present on the principles de- 
scribed. One suitable for measuring po- 
tential differences up to 300 volts on a 
150-volt instrument and having a ratio 
of > and the other suitable for poten- 
tial differences up to 10,000 volts having 


a ratio of Fig. 3 is a diagram show- 


ing the arrangement of the low-tension 
instrument. This is formed of alternate 
sheets of mica and tin-foil of equal di- 
mensions respectively, held together be- 
tween strong plates of ebonite. Fig. 4 
is a diagram showing the arrangement of 
the high-tension instrument. This is simi- 
larly formed, except that copper-foil is 
substituted for tin-foil, the dielectric 
varies in thickness directly with the ten- 
sion, and the whole is clamped between 
brass plates. The dielectric plates in the 


560 


higher-tension portion are made larger 
than those in the lower-tension portion to 
avoid sparking over the surface, and the 
entire instrument is suspended in oil for 
the same reason. The accuracy of the ap- 
paratus made has been tested by careful 
experiments. The measuring instruments 
used were calibrated at the time of the 
experiments by comparison with a Kel- 
vin standard balance, and the potential 
differences for the high-tension instru- 
ment were obtained by means of a trans- 
former of known ratio. This ratio was 
determined at a low-potential difference, 
and found to be 55.42 and assumed con- 
stant; thus the actual voltage in all cases 
riven below is that measured on the 
primary multiplied by 55.42. 
RESULTS OF EXPERIMENTS. 
LOW-TENSION INSTRUMENT. 


Total Potential Reading of Ratio. 
Difference Voltmeter. E 
a Mains. v, v; 
139.9 ...... TBA aeaee 1.906 
149.3 ...... TT orne 1.921 
162.4 ...... SOL wéawus 1.908 
174.7 - Syatas 91.0 ...... 1.920 
185.9 ...... 97.2 aeann 1 912 
196.0 ...... 102.5 ...... 1.913 
204.1 ...... 107.8 ...... 1.893 
HIGH-TENSION INSTRUMENT. 
Total Potential Reading of Ratio. 
Difference Voltmeter. E 
Reece Mains. v, Vr 
6,761 ...... 174 a.. 39.48 
F426 naaa 186 ...... 39.92 
TIBO oan, 204 naana. 39.12 
8,534 1.2... | ae 40.09 
9,089 ...... 23) osea 39.34 
9,643 ...... 243 ...... 39.68 
10,197 ...... 259 ...... 39.75 
10,751 ...... 208.) ee bas 40.11 
11,305.22... 283 ...... 39.94 


The ratios given above in all cases differ 
by less than one per cent from their mean 
value, and in most cases agree much more 
closely. Any variations that exiat are well 
within the limits of experimental error. 
It is hoped that this device may be of 
considerable practical utility, not only in 
simplifying the construction of high-ten- 
sion voltmeters, but in laboratory and ex- 
perimental work, where it frequently hap- 
pens that measurements of potential have 
to be made with voltmeters, the best parte 
of whose scales are too low. The inven- 
tion has been provisionally protected. 

-—— a 
Injuries to Shade Trees from Elec- 
tricity. 

Bulletin No. 91 of the Massachusetts 
Agricultural College contains a report by 
Dr. George E. Stone, state botanist, upon 
the effects of electricity and electrical con- 
ductors on shade trees. Injuries may be 
caused by interference with the tree 
growth by a mass of wires overhead or by 
contact with wires carrying currents or 
by lightning. Of the two systems of elec- 
trical supply, alternating and direct cur- 
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rent, the former is less disastrous to plant 
life than the latter. When a certain cur- 
rent strength of either kind flows through 
a tree it accelerates growth and develop- 
ment. There is a minimum strength of 
current which just perceptibly acts as a 
stimulus ; an optimum, that producing the 
greatest stimulus, and a maximum, that 
causing death. Between the optimum and 
the maximum there is a strength of cur- 
rent that causes retardation. Direct cur- 
rent stimulates less than alternating, and 
on account of its polarizing effect ap- 
pears to cause more injury to vegetable 
life than the same strength of alternating 
current. Most of the injurious electrical 
effects to trees arising from trolley or 
electric light wires are, as a rule, local— 
that is, the wire causes an injury at or 
near the point of contact of the wire to 
the tree. This injury is produced in 
moist or wet weather, when the tree is 
covered with a film of water, the result 
being a burning of the limb. The vital 
layer of the limb may become partially or 
entirely killed at the point of contact, and 
this gives rise to an ugly scar. In a large 
number of tests made by the aid of sensi- 
tive instruments, the author has not in 
any case found any leakage during fair 
weather. Results are given of tests made 
to determine the electrical resistance, but 
as the measurements were made by means 
of two nails driven into the wood, much 
dependence can not be placed upon the 
relative values for the outer bark, inner 
bark, the cambium or vital layer, and 
the wood. However, the minimum value 
found was about 11,000 ohme for ten feet 
of the trunk of an elm tree eighteen inches 
in diameter. 

According to observations of the author, 
the effect of alternating currents on trees 
is local, injury being produced only near 
the point of contact. This may result in 
the death of that portion of the tree; but 
if it is a leader or a large limb, it fre- 
quently has to be sacrificed. He knows 
of no instance in which alternating cur- 
rent caused the complete death of the 
tree, though that it ia capable of killing 
small plants has been shown by laboratory 
experiments. In these experiments the 
current necessary to kill the plant gen- 
erated a considerable heat, and this prob- 
ably caused the death. 

The direct currents most usually con- 
tended with are those carried by railway 
feeders. The great majority of burns re- 
sulting from the direct current are simi- 
lar to those produced by alternating cur- 
rents. They are largely local. These 
burns are not caused except when the 
trees are moist, as the high resistance of 
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the wood furnishes a means of protection 
against death from contact with ordinary 
currents. ‘The burning in all cases is 
caused by arcing. Tests were made to 
determine the amount of current which 
could be carried by a tree, the current 
being led in by means of nails driven in 
the wood. The values found were only 
a few hundredths of an ohm, and no heat- 
ing was caused. During wet weather, 
however, there was always a considerable 
amount of heat developed while the posi- 
tive wire was connected to the tree. An 
examination of this tree ten months later 
—the connections having been left for 
several months—showed that the portions 
of the tissues near the electrodes had been 
killed. 

There are certain cases where large 
trees have been killed by direct currents 
from railway circuits. In aome of the 
cases which have come under the author’s 
observation, escaping current has girdled 
the tree at a distance of five to ten feet, 
whereas the point of contact of the feed 
wire with the limb is sixteen or eighteen 
feet above the ground, and showed none 
of the characteristic burning effects. An 
investigation of these unusual results 
showed that in these cases the positive 
bus-bar of the system was connected to 
the rails, and the negative to the overhead 
conductors; and in all instances where 
trees were killed by electricity, this was 
found to be the case. 

Lightning, in striking a tree, does not 
always produce the same results. Trees 
may be killed outright without exhibiting 
the common effects of shattering. Quite 
frequently the tree is girdled by the dis- 
charge taking a spiral course to the 
ground. In a large number of instances 
lightning strokes cause neither death nor 
mechanical injury of importance. Hun- 
dreds of trees are annually struck by light- 
ning, but this is not recognized except by 
those who are familiar with the scars 
which subsequently make their appear- 
ance on the trunk. 

—_-+@ 

Brooklyn Rapid Transit Men to Re- 
ceive Instruction in Electrical 

Engineering. : 

At the Railroad Men’s Building, 
Jamaica avenue, Brooklyn, N. Y., on 
Monday evening, October 5, Mr. Sidney 
W. Asche, of the Brooklyn Polytechnic 
Institute, delivered his first lecture to an 
audience of one hundred and eighty-five 
men. Thirty-five men enrolled for the 
course of forty-eight lessons. A complete 
laboratory is being fitted up by the Brook- 
lyn Rapid Transit Company, which will 
enable Mr. Asche to give practical as well 
as theoretical instruction. It is expected 
that the enrollment will soon reach fifty. 
On Wednesday classes were organized in 
arithmetic, penmanship and English. 
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NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 


—— m l 


NOTE CLXX—ON PREVENTING WATER 
VAPOR FROM ENTERING THE MER- 
CURY PUMP USED IN EXHAUSTING 
X-LIGHT TUBES. 

In exhausting X-light tubes the pres- 
ence of water vapor in the pump delays 
the production of a vacuum. Keeping 
the pump hot was recommended in 
earlier notes. In the present note ap- 
paratus will be described for keeping 
water vapor out of the pump. Consider- 
ing how many able men have worked 
with mercury pumps it is a little strange 
that water vapor has been allowed to 
enter the mercury reservoir at every 
stroke of the pump and to pass up between 
the mercury and the inner wall of the 
fall tube into the pump chamber where 
it has delayed the production of a 
vacuum in any apparatus attached to the 


Fig. 1. 


pump. Fig. 1 is an illustration of a 
mercury pump copied from the latest 
work on gases—“The Study of Gases,” 
by Travers. The pump reservoir PR, 
containing mercury, is in free contact 
with the air. The results mention fol- 
low, particularly in the morning when 
the temperature of the pump room is 
made higher than at night. Under 
these circumstances when the pump is 
operated water may be seen in minute 
drops to collect between the mercury and 
the inner surface of the fall tube. If 
an X-light vacuum was left in the pump 
it may have deteriorated, and bringing it 
back to the degree it was left may take 
some time as the water continues to 
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enter the pump chamber with the rise 
and fall of the mercury. This increase 
in pressure has been attributed to leaks 
in the pump and to fine defects in the 
seals of the X-light tube. 

The difficulty can be made less by 
placing a drying arrangement in the 
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path of the air entering the mercury 
reservoir. To avoid rapid deterioration 
of the drying chemical it is desirable to 
close the air inlet with a flexible 
diaphragm which can expand and con- 
tract as the mercury flows into or out 
of the reservoir. A simple method of 
applying the principle to the mercury 
reservoir of the pump shown in Fig. 1 is 
illustrated in Fig. 2. The mouth of the 
reservoir is closed by a rubber stopper 
through which passes a T-shaped tube, 
on one end of which is a drying bulb, on 
the other, a tight rubber bag. As no 
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external air enters the pump through the 
mercury reservoir the contained air is 
kept dry by the drying chemical. To 
ensure rapid work a mercury pump for 
exhausting X-light tubes should have a 
large pump head. Forty kilogrammes of 
mercury is a considerable mass to have 
in a glass reservoir, therefore pump 
reservoirs should be made of iron. One 
of this kind is shown in Fig. 3. Drying 
tubes should be also placed at the out- 
let of the pump. Where the pump is 


Be 


operated by a mechanical air pum 
which exhausts the air from the pum 
reservoir, air being admitted by a val 
to cause the mercury to rise at eac 
stroke in to the pump chamber, the sar 
precautions against external air shoul 
be used. ! 
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The Reception Committee of the 
American Institute of Elec- 
trical Engineers. 

President Bion J. Arnold has ar 
pointed the following gentlemen a 
members of the local reception committe 
of the American Institute of Electrica 
Engineers: Mr. Calvin W. Rice, chair 
man, Mr. F. C. Bates, Mr. B. Gherardi 
Jr., Mr. William J. Hammer, Mr. T. C 
Martin, Mr. E. H. Mullin, Mr. Charle 
W. Price, Mr. Calvert. Townley and Mr 

Arthur Williams. 


a 
A Single-Phase Traction Motor. 
A consular report from Berlin give 
a brief account of tests made recently 
in that city with a railway car which i: 
equipped with a single-phase alternating. 
current motor. ‘The motor was built 
by the Union Electric Company accord: 
ing to the designs of an Austrian engi- 
neer. Power is supplied to the trolley 
at 6,000 volts and the regulating devices 
are said to be quite simple. The full 
voltage is applied to the motor; the 
frequency is not mentioned. The ex- 
perimental line is about four miles in 
length, and the motor is said to have 
run sparklessly without trouble. 
pices 
Gutta-Percha from New Guinea. 
The Colonial Economic Committee of 
Berlin announces that the utility of the 
gutta-percha discovered by the expedition 
which was undertaken to New Guinea, 
under the. leadership of Herr Schlechter, 
has been so far established that the gutta- 
percha from the low-lying country may be 
regarded as suitable for cable purposes as 
an admixture, and if carefully obtained, 
be fit for cables in a pure condition. Large 
quantities of gutta-percha have been ob- 
tained from New Guinea and are at pres- 
ent being tested. It is proposed by the 
Colonial Economic Committee to estab- 
lish a gutta-percha enterprise for the edu- 
cation of the native population of New 
Guinea, in the cultivation of the plant 
and the harvesting of the gum. For this 
purpose a fresh expedition will be sent 
out for a period of three years, and as- 
sistance will be given by natives of Borneo 
and others familiar with the question of 
rubber production. 
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The Old Time Telegraphers and 
United States Military Tele- 
graph Corps. 

The twenty-third annual meeting of 
the Old Time Telegraphers’ and His- 
torical Association, together with that of 
the United States Military Telegraph 
Corps, was opened on Wednesday morn- 
ing, September 23, at 11 o’clock, in the 
rooms of the Merchants and Manufac- 
turers’ Association, of Milwaukee, Wis. 
The opening session was called to order 
by Mr. John Brant, secretary-treasurer of 
the association. He requested Mr. S. A. 
Duncan, of Atlanta, Ga., to present the 
badge of the presidential office to Presi- 
dent U. J. Fry. This badge consists of a 
miniature portrait of Professor Morse, 
and it is always worn by the president of 
the association on the lapel of his coat 
during the term of each annual meeting. 

The Hon. Carl Runge, city attorney of 
Milwaukee, grected the 400 attendants 
who had responded to the invitation of 
Milwaukee to the Old Timers. President 
Fry delivered his annual address, and 
Colonel William B. Wilson, of Philadel- 
phia, thanked the representative of the 
city of Milwaukee for his warm welcome. 
On behalf of the Old Timers and Military 
Telegraphers, Colonel Wilson gave a brief 
history of the telegraph and the part it 
plays in the management of the railroads 
and the transaction of the commerce of 
the world. 

The secretary’s report showed that the 
affairs of the association were in a satis- 
factory condition. 

Mr. C. A. Stimson, of Philadelphia, 
invited the Old Timers and Military 
Telegraphers to visit that city on October 
30 and 31, to take part in the telegraph 
tournament. A resolution endorsing and 
encouraging the tournament was passed. 

Atlanta, Ga., was selected as the next 
place of meeting in 1904, the date of 
which is to be determined by the execu- 
tive committee. 

The committee on nomination, time and 
place, consisting of D. C. Sims, W. G. 
Moffet, John Winthrop, George Hender- 
son and S. A. Duncan, reported the fol- 
lowing named as officers for the ensuing 
year: C. C. Adams, general superintendent 
of the Postal-Telegraph Cable Company, 
Atlanta, Ga., president; J. M. Stephens, 
superintendent of the Western Union 
Telegraph Company, Atlanta, Ga., first 
vice-president; W. H. Adkins, — traffic 
manager of the Southern Bell Telephone 
Company, Atlanta, Ga., second vice-presi- 
dent; John Brant, of New York, secre- 
tary-treasurer. An executive committee 
comprising the following was also elected: 
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U. J. Fry, Milwaukee, Wis.; G. H. Corse, 
of Ogden, Utah; L. B. McFarland, of 
Montreal, Quebec, and H. C. Hope, of 
St. Paul, Minn. 

Resolutions of thanks were voted to the 
railroads for their courtesies and to 
Colonel Robert C. Clowry, president and 
general manager of the Western Union 
Telegraph Company, of New York, for 
many favors extended. Both telegraph 
companies and the long-distance tele- 
phone company were also thanked for 
courtesies of free service extended to the 
members. The convention then adjourned. 
UNITED STATES MILITARY TELEGRAPH 

CORPS. 

The meeting of the United States 
Military Telegraph Corps was called to 
order at 12.30 o’clock on Wednesday, Sep- 
tember 23, by Colonel W. B. Wilson, of 
Philadelphia, president of the society. 
There were twenty-five telegraph veterans 
of the Civil War and four ex-Confederate 
operators present, in addition to a large 
number of the members of the Old Time 
Telegraphers’ and Historical Association. 

Following President Wilson’s report, 
Mr. J. E. Pettit, of Chicago, secretary- 
treasurer of the society, read the report, 
which showed a balance of considerable 
money on hand. ) 

A vote of thanks was given to Gov- 
ernor Pennypacker, of Pennsylvania, in 
connection with the presentation of a 
gold medal by the state of Pennsylvania 
to Colonel W. B. Wilson, the president 
of the society, in recognition of faithful 
services performed during the war. 

The old offices were reelected as fol- 
lows: Colonel W. B. Wilson, of Philadel- 
phia, Pa., president; W. L. Ives, of New 
York, vice-president, and J. E. Pettit, of 
Chicago, secretary-treasurer. Executive 
committee: E. Rosewater, chairman, 
Omaha, Neb.; A. II. Bliss, W. R. Plum, 
Chicago, Ill.; Colonel A. B. Chandler and 
R. B. Hoover, New York; George C. 
Maynard, Washington, D. C.; D. W. 
Smith, Breckenridge, Minn.; L. A. So- 
mers, Cleveland, Ohio, and J. D. Cruise, 
Kansas City, Kan. Atlanta, Ga., was 
chosen as the next place of mecting, and 
a vote of thanks recorded for favors ex- 
tended. 

On Wednesday, September 23, the en- 
tire party boarded special trolley cars for a 
trip to the Marconi Wireless Telegraph 
Company’s station on the shore of Lake 
Michigan, where a demonstration was 
given and several messages exchanged with 
Chicago. On the return, a trip was made 
through the principal streets of the city 
and suburbs, including a visit to the 
Soldiers’ Home. 
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The performance of “King Dodo,” at 
Davidson’s Theatre, was witnessed by some 
300 visitors on Wednesday evening. 

Thursday, September 24, was given up 
to various expeditions about the city, and 
after luncheon the entire party went for 
a three-hour sail on Lake Michigan, re- 
freshments being served during the trip. 

The annual banquet was held at the 
Hotel Pfister at 8 o’clock on Thursday 
evening. Mr. William J. Lloyd was in- 
troduced as toastmaster. Vocal selections 
were rendered by Miss Bessie O’Brien, of 
Chicago, and City Attorney Carl Runge 
was introduced, making a brief address 
in which he thanked the telegraphers for 
their visit to Milwaukee. Following this 
there were short addresses by Colonel 
W. B. Wilson, and by Senator W. C. Bur- 
ton, of New York, who spoke on “The 
Right Arm of Commerce.” Mr. William 
O. Maver, Jr., of New York, responded to 
the toast “Wireless Echoes.” Mayor Coch- 
rane, of Montreal, was the next speaker, 
and Mr. L. B. McFarland, of Montreal, 
a former president of the association, fol- 
lowed with a brief address. Addresses 
were also made by Messrs. H. A. Tuttle, of 
Minneapolis; M. J. O’Leary, of New 
York; S. A. Duncan, of Atlanta, Ga., 
and Henry W. Pope, of New York. | 

The morning of September 25 was given 
up to a trolley ride to White Fish Bay, on 
the shore of Lake Michigan. Short ad- 
dresses were made and the party returned 
at 2.30 P. M., when the Milwaukee festivi- 
tics were at an end. 


Annual Report of the Meridan Rail- 
road Company. 

The annual report of the Meridan Elec- 
tric Railroad Company, which is owned 
by the New York, New Haven & Hartford 
Railroad Company, shows that during the 
past fiscal year cars were run an aggre- 
gate of 701,424 miles. The number of 
passengers carried was 3,470,480, and the 
number of paying passengers per mile 
of main track operated was 136,016. The 
gross earnings from operation were $149,- 
469, and the operating expenses were $94,- 
588, leaving the net earnings from opera- 
tion $54,880. The deduction trom the 
income includes interest payments aggre- 
gating $33,533. The total deficit for the 
fiscal year ending June 30, 1903, was 
$3,219 as against $15,601 for the previ- 
ous year. Various additions to the equip- 
ment and permanent plant were made last 
year. 


Professor Ayrton to Lecture before 
the New York Electrical Society. 
Professor W. E. Ayrton, of the Central 

Technical College, London, will lecture 

before the New York Electrical Society, 

in the lecture room of the American In- 
stitute, 19 West Forty-fourth street, New 

York city, Monday, October 19, at 8 P. M. 

The subject of the evening will be “An 

Informal Talk on Some Electrical Meas- 

uring Instruments and Recent Use of 

Them.” 
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Twenty-first Annual Meeting of the Street Railway Association 
of the State of New York. 


Held at the City Hall in the City of Syracuse, N. Y., October 6 and 7, 1903. 


Mr. G. Tracy Rogers, president 

of the association, at 10.35 A. M. 
= The secretary, Mr. Henry A. Robinson, 
called the roll, and the minutes of the 
preceding meeting, as printed, were ap- 
proved. 

Mayor Jay B. Kline, of Syracuse, was 
introduced, who welcomed the attendants 
after which President G. Tracy Rogers 
delivered his annual address. 

The thanks of the convention was ex- 
tended to the president for his very sound, 
able and instructive address. 

Secretary Robinson read the report of 
the executive committee, and the special 
minutes. 

The treasurer’s report was read by Mr. 
Robinson, and this was accepted and 
approved. 

The secretary read a communication 
from Professor George F. Comfort, in- 
viting the members of the association to 
visit the Museum of Fine Arts, and an- 
other from the Central New York Tele- 
phone and Telegraph Company, tendering 
to the association the use of its service 
during the convention. 

The first paper was read by Mr. James 
E. Duffy, Syracuse, N. Y., on “Transfers, 
Their Use and Abuse.” 

Mr. Duffy’s paper detailed the. con- 
dition of the transfer system in the city 
of Syracuse, and no claim was made that 
the conditions enumerated and met with 
would be applicable to any other locality. 
Whenever it is possible, it should be the 
duty of the manager, in routing lines, to 
so arrange them that as large a percentage 
of his patrons should have the benefit of 
a continuous passage as is possible from 
the standpoint of economical operation. 
There is no part of the successful oper- 
ation of a street railway that has caused 
the management more thought and worry 
than the adoption of a transfer system 
that would prove satisfactory to its 
patrons and not leave loopholes that could 
be taken advantage of by dishonest people. 
The more attractive riding on street cars 
becomes, the larger will be the proportion 
of the riding population, and managers 
are to-day providing parks, pleasure re- 
sorts, etc., with beautiful cars, and all 
manner of transfer privileges, to attract 
passenger traffic. The liberal giving of 
transfers has to a large extent aided in 
increasing the business of the system with 


Tr: mecting was called to order by 


which the writer is connected. The au- 
thor concludes that the transfer has come 
to stay, and that companies, while de- 
siring to be as liberal as is consistent with 
good business policy, must adopt such 
measures as will prevent them from being 
imposed upon too generally. 

Mr. W. B. Rockwell, of Syracuse, N. Y., 
took exception to the statement that 
the transfer had come to stay. It is the 
most burdensome thing that has been 
imposed upon railroad companies. He 
would rather give the passengers a four- 
cent fare, and abolish the transfers al- 
together. 

Mr. W. W. Cole, Elmira, N. Y., 
thought the transfer had effected an in- 
crease of riding in those cities where the 
transfer was inaugurated. The transfer 
was not entirely an evil. The evil comes 
from the abuse and improper handling 
of them. If the misuse of transfers 
could be done away with, he thought there 
was no question that their use would lead 
up to a great increase in receipts. 

Mr. T. J. Nicholl, Rochester, said 
there should be some action taken in the 
way of standardizing transfers, although 
he could see difficulties which would 
come up in that respect, because all cities 
are not laid out the same and would re- 
quire different forms of transfers; but at 
the same time he thought there might be 
something done to educate the people to 
the use of a certain form of transfer, so 
that there would be no mistake, and a con- 
ductor going from one road to another 
would understand it easily without re- 
ceiving fresh instructions. 

Mr. Thomas E. Mitten, Buffalo, said 
he used the transfers as a method of 
building up the newer districts, and where 
there is the issue of a transfer upon a 
transfer, if that is confined to pleasure 
travel, he did not think its effect upon 
the earnings would become very detri- 
mental. 

Mr. Orin W. Root, New York, stated 
during the discussion his road was using 
on the average about 550,000 transfers 
a day. 

Dr. J. J. Moorchead, New York, read 
a paper entitled “Methods of Discover- 
ing Fraudulent Claims for Injury.” 

Dr. Moorehead’s paper enumerated a 
number of instances of the claims and 
statements which impostors make in at- 
tempting to secure damages for minor 


accidents. Claimants, he said, were di. 
vided into three classes—honest, partly 
honest and shammers. He also showed 
the ridiculous fashion in which all man- 
ner of diseases was traced to accidents in- 
cident to car travel, and the many times 
which these troubles, upon proper exami- 
nation, had been distinctly traceable tc 
other causes. 

Mr. Don R. Almy, New York, men- 
tioned several cases wherein the value of 
a physical examination of a claimant for 
damages was very evident, and stated 
that in his opinion there was no one 
element in the investigation of an acci- 
dent which is so valuable. 

This paper was followed by one on a 
similar topic, entitled “Physical Ex- 
amination in Accident Cases,” by Mr. 
W. A. Dibbs, of New York. 

Mr. Dibbs dwelt strongly upon the 
great practical value of physical exami- 
nations. Too often, he said, the physician 
who happens to have charge of the case, 
either from a superfluous sentimentality 
or from a spirit of charlatanism, takes up 
the case both as an adviser and as a 
physician. Jn cases of this kind the only 
thing to do is to get a thoroughly reliable 
medical examiner to go into the case from 
the company’s standpoint. He cited many 
instances of claims for damages which, 
upon examination, proved to be entirely 
without ground. 

This paper was briefly discussed by 
Messrs. Rogers, Danforth, Allen, Smith 
and the author. 

A paper on “Hydraulics in Connection 
with Street Railway Operation,” was 
read by Mr. C. E. Parsons, of Glens Falls. 

Mr. Parsons called attention to the ne- 
cessity of developing hydraulic plants 
because of the demand for cheap trans- 
portation by electric railway systems. He 
took the new hydroelectric development 
at Spier’s Falls, on the Hudson river, as 
a typical example of the important part 
in the operation of street railways which a 
hydroelectric plant may take. Six dif- 
ferent railway systems are located within 
a radius of forty-five miles of this plant. 
Three of these are now using power from 
Spier’s Falls and Mechanicsville, a plant 
in the same territory. The railroads are 
operated by means of transmission lines 
carrying high-tension currents to sub- 
stations, where the current is stepped 
down and transformed by rotaries for 
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operating the lines. He detailed the 
question to be decided in laying out water 
power plants, as to the size of the units— 
both wheels and generators. The ques- 
tion of the building of the dam and the 
protection of the canal and forebay was 
also taken up, and considerable detail 
given to the question of the governing of 
the hydroelectric plant. The switchboard 
is another part of the system which needs 
careful study, and should be modern in 
every respect, in order that any possible 
chance of shutdown may be minimized. 

This paper was discussed briefly by 
Messrs. Pardee, Clark, Mitten and 
Rogers. In reply to a question as to the 
distribution of pole lines and the label- 
ing of poles carrying high-tension con- 
ductors, Mr. Parsons said that all high- 
tension wires were labeled dangerous 
where they passed through villages. 
Usually where it is twenty or thirty thou- 
sand volts the danger signal is put up. 

On motion, the meeting was adjourned 
until 2.30 P. M. 

TUESDAY AFTERNOON SESSION. 

T'he first paper to be read was by Mr. 
T. W. Wilson, Buffalo, on “Track Con- 
struction and Maintenance.” 

The track upon which all the traffic is 
to be carried is one of the most essential 
parts of a railway. The author states, 
however, that the importance of the track 
and trackwork, in relation to the oper- 
ation of the railway, and the proportion 
which the maintenance of track bears t 
the total operating expense, does not seem 
to be fully recognized by street railway 
officials. Mr. Wilson detailed the effects 
of operation with several forms of rail, 
and stated that the practical solution of 
the rail question would seem to be the 
use of nine-inch Trilby-type in the busiest 
thoroughfares of large cities, where the 
trucking is heavy ; the grooved girder rail 
in quieter streets and those districts which, 
by reason of architectural construction, 
have been fixed as residential districts; 
and tee rails in smaller towns and cities 
and in the suburbs of large cities. Besides 
the shape of the lip of the girder rail 
there are two other important points to 
be carefully considered—the width of 
base and the depth of groove. The base 
on a nine-inch girder should not be less 
than six inches. The depth of groove 
should not be less than one and one- 
quarter inches. With the use of a con- 
crete roadbed the wear upon the head of 
the rail is undoubtedly greater than with 
a flexible roadbed, and every one-thirty- 
second inch of increased depth means a 
Jonger life for the track. With the advent 
of the welded joint has come a great de- 
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crease in maintenance. The question of 
ties, roadbed and paving costs, construc- 
tion and maintenance, were all thoroughly 
taken up and presented in a concise and 
readily understood manner. 

Replying to a question by Mr. Cole, 
Mr. Wilson stated that he allowed cement 
grading to set for seventy-two hours be- 
fore beginning to run cars over it. 

Mr. R. E. Danforth spoke of the use 
of a “Tee” rail in small towns where 
there was little vehicular traffic and of 
the difficulty from snow and ice which 
has been experienced with the use of a 
grooved rail in Rochester. 

Mr. Lewis, Schenectady, said the ques- 
tion of track construction is becoming 
very important. It has not had attached 
to it the importance in the past that it 
should have had; the necessity of having 
a better roadbed than has been had in 
very many instances is being recognized. 
Concrete construction in paved streets is 
absolutely essential, for this reason. In 
open track work, where the joints can 
easily be got to at any time of the year, 
flexibility is correct theoretically and 
practically; but when it is not possible to 
get at the joints a construction must be 
used which will make the joints prac- 
tically indestructible. If a road is so 
small that it can not afford to put in 
electric or welded joints, it should use 
the very best type of mechanical joint, 
such as a bridge joint of some kind. He 
thought that other railway engineering 
associations should take up the question 
of track construction and give it careful 
attention. 

Ilis company is building some road 
from Troy to Schenectady, and nowhcre 
is it putting less than a foot of ballast 
under the ties. On the Albany road it 
is putting in a foot of crushed stone. The 
conditions of the traftic warrant it, and 
the maintenance will be sufficiently less 
to justify it. On its other interurban 
proposition it is putting in a foot of 
gravel, as good as it can get. 

Mr. M. A. Starrett, New York, spoke 
of the use of a proper wheel flange with 
a grooved rail as a self-cleaning propo- 
sition, and stated that this was found 
successful in New York city operation. 

Mr. C. L. Allen described the work 
which had been done on the Utica & Mo- 
hawk Valley Railway, ninety miles out 
of the 114 of which runs over a private 
right of wav. Many difficulties in the 
way of drainage had been encountered. 
On the uphill side of the roadway are 
constructed two ditches; one near the 
line of the right of way, just within the 
right of way, which receives the water 
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that comes from the hillsjde; and from 
this outer ditch it is conducted to and 
through and under the roadbed and under 
the track structure. About four and one- 
half feet outside of the end of the ties 
on the hillside is constructed still an- 
other ditch, which gathers what water 
falls on the right of way and would over- 
flow the outer ditch. 

The question of drainage structures be- 
neath the roadbed is one with which has 
been taken a great deal of pains. Cul- 
verts throughout are built of concrete, 
and are sufficient to take care of all the 
drainage. The roadbed is made of the 
excavated material which has been found 
in the cuts. On top of this roadbed is 
placed eight inches of gravel or crushed 
stone ballast. Upon the crushed stone 
ballast is laid oak or long-leaf yellow pine 
ties, spaced from eighteen inches to two 
feet centres, depending upon their 
proximity to joints. ‘The rail used has 
been the American standard eighty-pound 
tee rail, in thirty-foot lengths, and sup- 
ported by one or the other of two types 
of iron joints—the Webber and the con- 
tinuous joint. The greater portion of 
this road has been in operation something 
over a year. The cost of maintenance has 
varied as the quantity of the gravel under 
the track structure has varied. He be- 
lieves that if he had the roadbed to build 
over again, instead of spending the labor 
and energy in placing the gravel which 
had been found and which has been ac- 
cessible to the work trains, it would pay 
to put broken stone under the track struc- 
ture. The first cost of crushed stone 
would be perhaps twenty-five per cent 
greater, but the cost of maintenance 
would be considerably less. 

The paper was further discussed by 
Messrs. Mather, Nicholl, Wilcoxen, Wil- 
son, Rockwell Lewis and Pearsall on the 
compositive merits of different weights 
and lengths of rail, and on the subject 
of ties and tile conduit for drainage pur- 
poses. 

The president then called upon F. J. 
Pearsall, of New York, to open the dis- 
cussion of the Railway Young Men’s 
Christian Association work. 

He said that the way a man spends 
his time when off duty has a direct re- 
lation to the efficiency of his service when 
on duty, and a significant thing is a 
recognition on the part of employers that 
their full duty is not done when the 
employé is given his wages. 

It was thirty-one years ago that the 
first Railroad Young Men’s Christian 
Association was organized, and that was 
in Cleveland. The growth of the organi- 
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zation in the last ten years has been by 
far greater than its growth during the 
first twenty years. Now after close con- 
tact with the kind of work that the Rail- 
road Young Men’s Christian Association 
has done through these years, the mana- 
gers are giving their hearty cooperation 


in extending these organizations among - 


their men, more than ever before, because 
the organization is better understood. 

At the present time, after this thirty- 
one years of effort, it is rather significant 
that the organization possesses a member- 
ship of sixty-two thousand railroad men. 
It owns in buildings and real estate 
property amounting to $1,250,000. 

Mr. T. J. Nicholl described the for- 
mation of the association work in Ro- 
chester, and said that between five and 
six thousand dollars had been spent in 
fixing up the rooms. The Young Men’s 
Christian Association had been a valuable 
ally in creating a healthy moral tone and 
he was heartily in favor of it. 

In closing the discussion on this topic, 
Mr. Pearsall said that he hoped that the 
support which steam railroad managers 
had given this movement would be emu- 
lated by electric street railway men all 
over the United States. 

Mr. Nicholl moved that the matter be 
referred to the executive committee to 
take it into consideration and under in- 
vestigation through the proper channels 
and make recommendation as to what 
should be done at another meeting. 
Carried. 

Mr. J. B. Storer, Syracuse, read a 
paper entitled “Power Transmission for 
Interurban Lines.” 

Mr. Storer compared the losses in the 
transmission circuit—including the gen- 
erator and substation apparatus—with 
the losses in the locomotive on the regular 
steam road. In considering possible im- 
provements that may be made in the elec- 
trical system, as now used on interurban 
lines, the separate sources of loss must be 
considered independently to see where 
and how they may be decreased. The 
question of frequency for railway circuits 
is considered, under existing conditions, 
not -so much as what may be the best 
for the purpose, as by conditions imposed 
by something which may be quite at vari- 
ance with what is considered strict railway 
practice. There would be greater relia- 
bility of operation on a system with two 
complete lines of No. 6 wire, than on one 
having one line of No. 3 wire, and the 
cost would be practically the same. 

Replying to an enquiry from Mr. 
Barnes as to the reason for labeling a 


_ pole carrying a high-tension conductor, 


ELECTRICAL REVIEW 


Mr. Storer said that if a transmitting 
line is operating successfully he saw no 
reason why the pole should be labeled 
“Dangerous” with a 20,000-volt circuit 
any more than with a 2,200. The general 
conditions, of course, are such that if a 
high-voltage circuit drops on a cross-arm 
or-on a pole, it must be noticed, because 
it generally sets fire to the pole or the 
cross-arm and begins to burn it up. But 
the amount of leakage that would come 
from an ordinary pole he did not think 
would be sufficient to injure any person. It 
is more with the idea of keeping people 
away from it and impressing them that 
it is not safe to throw wires across trans- 
mitting lines than it is from any actual 
danger of the operating line itself. 

Mr. Danforth asked Mr. Storer con- 
cerning his statement or recommendation 
of six wires on single-pole lines, for in- 
stance, in preference to three heavy wires, 
in giving more reasonable, proper or con- 
tinued service. In case of the breaking 
of an insulator on one circuit, or the 
breaking down of the insulation in any 
way, or a wire dropping off from the in- 
sulation upon a cross line and the cross 
line may be burned off, and very fre- 
quently the pole is burned to the ground. 
Would this endanger the other circuit? 

Mr. Storer replied that it certainly en- 
dangers it, but in general the damage is 
not carricd that far before it is discovered 
that one circuit is in that condition. The 
ground detector should enable one to 
know that there is a grounding of one 
wire, and that circuit should be thrown 
out of service at once and the service put 
on the idle line before the damage could 
have reached any such serious stage as a 
person operating a system with one line 
would be forced into on account of the 
necessity of keeping the cars moving. 
With merely one transmission line the 
cars must be kept moving and the line 
kept in service, whereas with duplicate 
lines one could detect it almost instantly 
and could take advantage of the ground 
detector and transfer the pressure over 
to the idle circuit and let the defective 
circuit remain idle. 

Mr. Pardee enquired whether any one 
had any experience with municipal inter- 
ference with high-voltage lines near high- 
ways. 

Mr. Allen stated that his company has 
a transmission line operating at 22,000 
volts, and of about thirty-one miles of 
that line 1,000 feet is in a street in a 
village of about twelve hundred inhabi- 
tants. A resident on that street made a 
complaint to the State Board of Health, 
claiming that they were operating a line 
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at 22,000 volts pressure over and above 
his sidewalk, and that he thought it was 
dangerous. That communication was re- 
ferred to the board of Railroad Com- 
missioners, and the matter is now being 
held without determination: He knew 
of one situation on this line now, in a city 
of 25,000 inhabitants, where a trans- 
mission line of 16,000 volts is being held 
up awaiting the determination of the 
State Board of Railroad Commissioners 
in this matter. 

Mr. Barnes said the question should 
receive the serious consideration of the 
convention. When poles are set through 
the streets and labeled “Dangerous,” the 
public has a right to believe that they 
are so; and if they are not dangerous the 
public should be informed and not be 
mislead into believing that they are dan- 
gerous. | 

Mr. Brady said this question of high 
voltage is one that immediately affects 
the matter of insurance. The Board of 
Underwriters presented some resolution 
on the subject at their last meeting, and 
which was held up for the time being, 
suggesting the restriction of these high- 
voltage transmission lines to a certain 
distance from buildings. That matter 
is pending at the present time before 
the National Board of Underwriters. It 
would not surprise him to see an effort 
made to have legislation enacted that 
would be very detrimental to the trans- 
mission lines where high voltage is being 
used, and, inasmuch as the railroad busi- 
ness is developing so fast, that would be 
very bad. 

Mr. Storer, during the discussion, re- 
ferred to a conversation that he had some 
time ago with Professor Ryan, of Cor- 
nell University, who had been conducting 
some experiments in connection with the 
protection of transformers and high volt- 
ages, and he ventured the prediction that 
in a lifetime one would see power trans- 
mission circuits operated at not less than 
500,000 volts. 

He thought that any steps that the 
legislature or the underwriters may take 
with reference to transmission lines and 
regulations as to their position and con- 
struction should be taken with a great 
deal of care, for if it is done unwisely it 
will certainly restrict transmission line 
construction and the distribution of 
power to such an extent as to be very 
detrimental to all railroad interests. 

Mr. Barnes said that he thought what 
Mr. Brady suggested was so: that the 
legislature may be called on to take some 
steps to prevent a danger which perhaps 
does not exist, and he thought the associa- 
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tion can do a great deal in heading off 
unnecessary legislation in that direction 
by taking some initiative action in the 
matter. Without expressing an opinion, 
there is a great question whether the cur- 
rent transmitted at that voltage in the 
way it is at present is a danger to the 
community. 

Mr. Barnes suggested that a commit- 
tee be appointed by the convention that 
shall undertake an investigation of the 
conditions as they exist to-day, and re- 
port at the next convention. 

Mr. E. F. Peck, Schenectady, moved 
that the association appoint a committee 
of three to act jointly with the American 
Institute of Electrical Engineers and 
the National Board of Underwriters, the 
committee to be appointed by the chair, 
and report later. ‘The motion was sec- 
onded and carried. 

The president appointed as members 
of the nominating committee Messrs. 
T. E. Mitten, H. A. Nicholl and J. T. 
Smith, and the convention adjourned 
until 9.30 a. M. Wednesday. 


WEDNESDAY MORNING SESSION. 

The first paper to be read Wednesday 
morning was entitled “Despatcher’s 
Duties and Electrice Signals,” by Or- 
lando W. Hart. 

Electric railways, in but few instances, 
have not the advantage of manned sta- 
tions along the line, with telegraphic com- 
munication with the despatcher’s office, as 
is the case with steam roads. They are 
also at a disadvantage owing to the large 
number of operating units and the fast 
schedules maintained on their urban and 
interurban divisions. Some system of 
signals should be installed and main- 
tained, enabling the despatcher to set an 
order signal at any desired point or tele- 
phone station at any point along the line, 
and to receive an answer back recording 
same, together with the date, hour and 
minute of the operation, on an instru- 
ment in the office provided for the pur- 
pose. All movements should be simple 
and automatic in their action, and posi- 
‘tive in their reply, but in no case should 
the answer back be received until after 
the signal is at full danger and locked 
in that position. Only one signal should 
be operated at a time, but so arranged 
that in case of the setting of two or more 
signals, two or more movements of the 
office instruments should be made and 
their replies recorded. 

The discussion on Mr. Hart's paper 
was postponed and Mr. Barnes’s paper on 
“Steam Railroad Crossings; or Right- 


Angle Crossing of Electric Lines,” was 
read by Mr. Clark. 
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Mr. Barnes opened his paper with the 
statement that the danger caused by rail- 
road operation at grade crossings of 
streets or highways is directly proportion- 
ate to the number of trains operated on 
railroads and the amount of pedestrian 
and vehicular traffic on the street or 
highway. The board of railroad com- 
missioners, acting under the authority 
conferred upon it by the laws of the 
state, caused an examination to be made 
of every grade crossing of steam and 
electric railroads in the state. Realizing 
the liability of accident at these points, 
and that the most perfect rules, as rig- 
idly enforced as possible, were not sutti- 
cient protection, even where gates were 
maintained, additional protection has 
been ordered. In all cases where the 
traffic on the steam and electric roads 
warranted, the commission has ordered 
derail switches operated from a tower. 
The ideal protection at the crossings of 
steam and electric tracks consists of de- 
rail switches in the electric tracks, in- 
terlocked with home and distance sig- 
nals on the steam road, arranged so that 
after a train has reached the home sig- 
nal, the derail can not set for an elec- 
tric car to proceed until after the train 
has passed the crossing. 

Mr. Barnes replied briefly to several 
questions and the president called for a 
discussion of the subject, “The Advan- 
tages and Disadvantages of Oil Tail- 
Lights for Interurban Cars.” 

Mr. Barnes said that a number of ac- 
cidents have occurred in the state which 
have been caused by cars breaking down 
being derailed, or stopping from other 
causes, and losing their supply of electric 
current, leaving them in darkness, and 
cars following have run into the rear 
end of them, and the number of those 
was so great that the board of Railroad 
Commissioners has suggested to the 
managers of the roads the plan followed 
by steam roads, of having an oil light 
or signal on the rear end of each ear, 
and especially on suburban on interurban 
cars, and not only on those operating at 
high speed, because we have had a num- 
her of accidents of that character occur- 
ring on what might be termed ordinary 
interurban or suburban roads. 

The next topic was “Street Car Con- 


trollers.. Their Proper and Improper 
Operation,” which was discussed briefly 


by Messrs. Barnes and Cole. 

This was followed by a discussion on 
“Interurban Service.’ This topie was 
divided under three heads—a—“Stand- 
ard Equipment” was opened by Mr. C. 
L. Allon, of Utica, who said, in part: 

“Whether it is possible to adopt a stan- 
dard car for interurban service is a ques- 
tion. Fach system or each road has some 
peculiar condition that must be dealt 
with. As to the electric equipment on a 
standard car for interurban service, I 
hardly think it is possible to attain that 
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point. There are so many local conditions 
controlling: grades, frequent stops, and 
the alignment of the road should deter- 
mine the question of the size of equip- 
ment to be placed under an interurban 
car. As to the trucks, I think interurban 
practice has settled down practically to 
three types of trucks for interurban serv- 
ice: first, the master car builders’ truck 
which has come into general use; second, 
the large, heavy truck, as built by the 
Brill Company and sold for heavy ele- 
vated service and for heavy interurban 
service; and practically the same type of 
truck which is built by the Peckham 
Company. When we take up the ques- 
tion of trucks the question of wheels 
comes to us. The question whether a chill- 
ed wheel or a steel wheel is the proper thing 
to use on interurban cars from an eco- 
nomical standpoint is one that should be 
investigated very carefully. On the ques- 
tion of safetv, I think ‘general practice 
has shown that there is but one wheel to 
adopt, namely, the steel wheel. The 
question of whether the steel wheel is 
economical or not depends very largely 
upon the dimensions of the flange and 
tread; the greater the depth of the flange 
and its width the greater the life will 
be of that wheel. What I have said of 
the dimensions of the steel wheel is true 
also of the chilled wheel. Steel wheels 
that bv reason of local conditions have 
to be designed with shallow treads and 
with shallow flanges will not, of necessity. 
give the service that a wheel that has 
the Iarge tread and the deep flange will 
sive. 1 think the consideration of safety 
alone should control the question of 
wheels.” 

Mr. Rockw oll asked Mr. Allen whether 
he considered an ineh flange sufficient for 
a fifty-mile-an-hour car. 

Mr. Allen said that he had. operated 
cars having a seven-eighths inch flange 
and a thickness of three- -quarters of an 
inch at speeds up to fiftv miles an hour. 
His company has adopted on the Utica 
& Mohawk Valley the standard master 
ear builders’ wheel with this exception, in 
the width of the tread. The flanges are 
one and one-eighth inches in depth, and 
one and one-eighth inches in thickness, 
and the tread is two and three-quarters 
inches. Its special work has been de- 
signed and built for that. Tt has operated 


chilled and steel wheels over old girder | 


rail sections which had originally only a 
depth of one inch from the head, which 
was difficult and which bevond doubt was 
expensive as far as the item of power was 
concerned, because the car was riding 
practically on the face of the flange. But 
since that time it has been operating those 
wheels and not confining them to any one 
piece of traek, but has operated them all 
over the whole system. 

“Car Despatching”’ was the next sub- 
head under the title of “Interurban Serv- 
ice.” Mr. Wileoxen, of Rochester, re- 
sponded to this. 

Mr. Wileoxen compared the advantages 
and disadvantages of the telegraph, 
as used in the steam road sys- 
tem of despatching; the electrice block 
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signal system, and the practice of using 
the telephone. The Rochester & Sodus 
Bay division of the Rochester Railway 
system has been in operation for four 
ears, using a telephone system for des- 
patching trains. This is a single-track 
line extending from Rochester to Sodus 
Point, a distance of forty nules, thirteen 
of which is on private right of way, with 
sidings every mule, a majority of these 
being used only for freight and meeting 
points when trains become late. Tele- 
phones are in agencies at each village, in 
substations and on each car, and plug: 
ging boxes are provided at every siding. 
The despatcher is located at Rochester, 
the western terminus of the division. The 
train crews receive written orders, issued 
in triplicate, the motorman, conductor 
and despatcher retaining copies. The paper 
describes in detail the system of despatch- 
ing, and the author states that the method 
has been found to work very satisfac- 
torily. 

The discussion on this paper was taken 
up in connection with Mr. Hart’s paper. 

Mr. Barnes said that nine-tenths of the 
collisions occurring on electric railroads 
to-day is the direct result of defects in 
train despatching. It is a branch of the 
operation which should be improved for 
the protection of the public and for the 
financial interests of the companies. A 
serious question, and one which should 
receive proper consideration, is whether 
it is advisable to give trains operating in 
either direction a superior right on elec- 
tric roads. In deciding that question the 
class of employés on electric railroads 
must be taken into consideration. While 
that is the plan employed by steam roads, 
with their experienced engineers and con- 
ductors and train crews, it is a question 
whether to-day accidents would not be 
lessened by not giving either direction 
trains superior rights. "The standardizing 
of equipment is a good thing, but the 
standardizing of train despatching is 
more important and will prevent more 
accidents. i 

Mr. C. L. Allen moved that a com- 
mittee be appointed by the president to 
take up the question of train despatch- 
ing and see if some system of train des- 
patching can not be adopted by the as- 
sociation, and that the committee be ap- 
pointed by the chair. The motion was 
seconded by Mr. Cole and carried. 

Upon discussion as to the appointing 
of this committee conflicting with the 
already existing Rules Committee, Mr. 
Allen amended his motion and the mat- 
ter was referred to the Rules Commit- 
tee. 

The next topie was “Standard Meth- 
ods of Fare Collection and Ticket 
Taking.” 

This paper was not discussed and the 
next subject taken up was “Extra Freight 
and Baggage Service on Interurban 
Lines.” The first, “Traffic Arrangement 
with Steam Roads and Boats.” was not 
responded to as it had been difficult to 
find a road in the state that had anv ex- 
tensive arrangements of that kind. 
“Traffic Arrangements with Other Inter- 
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urban Lines” was responded to by Mr. 
Nicholl, of Rochester. 

Mr. T. J. Nicholl, of Rochester, open- 
ed the discussion on the topic “Tratte 
Arrangements with Other Interurban 
Lines.” He said his company had quite 
a number of contracts with other inter- 
urban lines or lines entering the city, 
and possibly the form of contract is a 
little peculiar. The company’s policy 
has been to welcome any reliable pro- 
moters who were really going to build a 
road, to welcome them to the city and to 
the use of its tracks under proper re- 
strictions. One of the restrictions is that 
it retains the right to change the crews 
at the point of junction. That is, al- 
though it generally allows the new com- 
pany crews to come into the city, at the 
same time it retains the right to put its 
own crews on their cars; and the crews 
of the entering company have to be under 
its orders and under its control. The in- 
coming roads, in consideration that they 
are allowed to do such traffic as thev 
wish on his company’s streets, are re- 
quired to pay the gross earnings on that 
line per car-mile. They ean pick up 
passengers or drop them off anywhere, 
or do a city business on the street on 
which they come in, but if the car earn- 
ings on that line are twenty cents it 
requires them to pay it twenty cents for 
the use of track and power. They sup- 
ply their own cars and provide their own 
inen to run the ears and indemnify it 
from accidents. 

The last paper, “Freight Development 
hy Interurban Roads,” on the programme 
was contributed by Mr. B. F. Seixas, of 
St. Catharines, Ontario. Mr. Seixas was 
not present, and his paper was recerved 
and spread on the minutes. 


This paper related the experience -of - 


the Niagara, St. Catharines & Toronto 
Railway in carrying freight. The gross 
annual freight earnings of the line prior 
to 1900—at which time it was a steam 
roadl—were less than $20,000, and the 
freight handled was confined to low class- 
es of car-loads, such as coal, this, in fact, 
being the principal traffie handled. Very 
little attention was paid to the higher- 
class traffic, such as package merchandise, 
and it was not until 1901 that anv marked 
Increase was shown. During 1899 and 
1900 the system was converted to elec- 
tricity, the first electric car running July 
19, 1900. The revenue for the year end- 
ing August 31, 1903, shows an carning 
of 120 per cent more than in 1900, and 
an operating expense of fifty-two per 
cent, as against a previous loss. On the 
whole, freight business will pay inter- 
urhan roads if confined to the higher 
Classes of trafic and particular attention 
is paid to despatch and accommodation 
to the publie. 

The president appointed a committee 
of three to act with the National Under- 
writers and the Electric Light Associa- 
tion, consisting of Mr. S. R. Storer, of 
Syracuse, Mr. W. F. Rockwell and Mr. 
R. E. Danforth. 

Mr. Connette, of the Committee on 
Rules, reported a recommendation that 
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_ the association adopt the report that was 


recently adopted by the American Street 
Railway Association, because it differed 
but very little from the one which is 
already in vogue. As to rules governing 
interurban service, it was suggested that 
action be deferred until the State Board 
of Railroad Commissioners can have an 
opportunity to examine it and pass upon 
it, and it was recommended, therefore, 
that the association adopt the report so 
far as the rules governing conductors and 
motormen are concerned, and that the 
recommendations governing interurban 
service be postponed until the State Board 
of Railroad Commissioners can have a 
chance to examine it and pass upon it. 
and that the committee make its final re- 
port on the interurban service rules at 
the next meeting. 

Mr. Allen moved that the report of 
the Committee on Rules be accepted, and 
that the committee be continued for an- 
other year. 

The nominating committce submitted 
in nomination for officers and members 
of the executive committee of the asso- 
ciation for the coming year, the follow- 
ing: 

For president, Mr. 
of Binghamton, N. Y. 


G. Tracy Rogers, 


For first vice-president, Mr. E. G. 
Connette, of Syracuse, N. Y. 
For second vice-president, Mr. Addi- 


son B. Colvin, of Glens Falls, N. Y. 

For secretary and treasurer, Mr. W. W. 
Cole, of Elmira. 

For members of the executive com- 
mittee: Mr. C. Looms Allen, of Utica; 
Mr. B. B. Nostrand, Jr., of Peekskill, 
and Mr. W. H. Pouch, of Newburgh. 

Mr. Rogers thanked the nominating 
committee for again tendering him the 
honored position as president, but said 
he was compelled to decline, because of 
force of business circumstances. 

In moving the acceptance of Mr. 
Rogers’s declination, Mr. W. Caryl Ely 
paid a splendid tribute to the work which 
Mr. Rogers had done and placing in 
nomination Mr. E. G. Connette, of Syra- 
cuse. 

Although Mr. Connette declined the 
honor, the secretary was ordered to cast 
one ballot, and Mr. Connette was de- 
clared elected. 

The secretary was empowered to cast 
one ballot for A. B. Colvin, of Glens 
Falls, as first vice-president; for Mr. 
Heins as second vice-president; for Mr. 
W. W. Cole as secretary and treasurer, 
and for Mr. C. Loomis Allen, B. RB. 
Nostrand, Jr., and W. H. Pouch as mem- 
hers of the executive committee. 

A formal expression of thanks and 
gratitude was extended to the local comi- 
mittee of Syracuse which had so gener- 
ously arranged for the splendid and hos- 
pitable entertainment. 

A committee was appointed to draft 
suitable resolutions of recognition of the 
services rendered by the various officers 
of the association, particularly Mr. 
Henry A. Robinson, the retiring secre- 
tary-treasurer, after which the officers 
went into executive session. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. | 


A Motor-Driven Milling Machine. 

The accompanying illustration shows 
the No. 3 universal milling machine built 
by the Brown & Sharpe Manufacturing 
Company, Providence, R. I. This ma- 
chine, in addition to being motor driven, 
possesses several distinctive features 


which make it of great value in machine 
shop work. The spindle is of crucible 
The bearings are ground and 


steel. 


channels, is fifty and one-quarter inches 
by ten inches. The working surface is 
forty-five and one-half inches by ten 
inches. There are three key slots five- 
eighths of an inch in width. The long- 
itudinal feed, automatic in either direc- 
tion, is twenty-eight inches. The trans- 
verse feed, automatic, is eight and one- 
half inches. The vertical feed is nineteen 
inches. A quick return is operated by 


Moror-DRIVEN MILLING MACHINE. 


lapped, and run in phosphor-bronze boxes 
which are provided with means of com- 
pensation for wear. The cone has four 
steps and is back-geared. Sixteen changes 
of speed direct are made, from 13 to 392 
revolutions per minute. Eight reverse 
speeds are made, from 14 to 353 revolu- 
tions per minute. The speeds are made 
in geometrical progression. 

The overhanging rod is of solid steel, 
with both bearings clamped with one 
lever. The arbor support is equipped 
with a bronze bushing and adjustable 
centre. The table, including oil pans and 


internal gear. The power feed can be 
used with table set to fifty degrees either 
side of zero. 

Two supporting gears are driven by 
chain. There are twelve feed changes, 
varying in geometrical progression from 
0.005 to 0.153 inch to one revolution of 
spindle. The feed tripping mechanism 
is of the double plunger type and can be 
set to prevent throwing in of the wrong 
clutch. The index has a swing of twelve 
inches in diameter and takes twenty-six 
inches in length. The vise swivels and 
has a graduated base. The jaws are hard- 


ened and are six and one-eighth inches 
wide, one and nine-sixteenths inches deep, 
and open three and five-eighths inches. 

The countershaft is supplied with three 
friction pulleys—two twelve inches in 
diameter and one fourteen inches in diam- 
eter, using three and one-half inch and 
four-inch beams. 

The net weight of the machine is 3,930 
pounds. 

The machine shown in the accompany- 
ing illustration was fitted up for the Mare 
Island Navy Yard, and is driven by an 
alternating-current motor connected with 
a variable speed changing mechanism by 
a Hans Renold chain, the speed mechan- 
ism being connected in the same manner 
to the machine spindle. The motor runs 
at constant speed, the feed changes being 
obtained by the simple manipulation of 
the sliding knob and lever shown at the 
lower part of the base. 

There are sixteen spindle speeds, which 
are secured as follows: The locking pin 
of the lever shown at the left is first 
pulled out and the lever thrown down as 
far as it will go. The sliding knob is 
then unlatched and moved until it is over 
the column in the table in which the re- 
quired spindle speed is given. The lever 
is then unlatched and moved up until 
the proper gears mesh, when the locking 
pin will drop into the correct hole. 

The feed mechanism is driven from the 
spindle of the machine by chain and 
sprocket wheels, varying in geometrical 
progression as described above. 


<> e 


Seattle Water-Wheel Installation. 

The city of Seattle municipal lighting 
and power plant has awarded the Pelton 
Water-Wheel Company, San Francisco, 
Cal., the contract for supplying water- 
wheels for its power-house. ‘The main 
wheel units will be two in number, each 
direct-connected to a _ 1,200-kilowatt, 
2,300-volt, sixty-cycle, three-phase, alter- 
nating-current, revolving-field generator. 
The wheel unit will operate under an 
effective head of about 550 feet and will 
have a capacity sufficient to develop fifty 
per cent overload in each generator. Two 
seventy-five-kilowatt, 125-volt, compound- 
wound, multipolar, direct-current gen- 
erators will furnish exciting current. Each 
of these machines will be direct-connected 
to a Pelton wheel running at 550 revolu- 
tion per minute. The transmission line 
into Seattle will be approximately forty 
miles long, and current will be stepped 
down to two-phase at 2,200 volts for city 
distribution for lighting, through con- 
stant current transformers. 
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A New Signal System for Electric 
Railways. 

The accompanying illustrations show 
the details of a new two-line wire block 
system which is being placed on the mar- 
ket by the Uni Signal Company, 42 Os- 
borne street, Cambridge, Mass. The stand- 
ard equipment consists, for a complete 
block, of the following apparatus—two 
signal movements, two iron signal boxes, 
two double-acting trolley switches and two 
terminal boxes, each containing three 
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Fic. 1.—SraNaL BOX WITH COVER OPEN. 


Garton-Daniels 500-volt, direct-current, 
railwav lightning arresters. 

This system is stated by the manufac- 
turer to be applicable to all electric rail- 
way systems, and is especially adapted for 
single-track trolley electric railways where 
it is desirable to protect any section of 
track from both a head or rear-end col- 
lision. 

In installing the signaling apparatus 
a trolley switch is clamped to the trolley 
wire and supported by a span wire from 
the nearest pole, or by a bracket arm. 
This switch is placed at a point as near 
the bifurcation of the single section of 
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track as practicable. On the next pole 
in advance to that supporting the trolley 
switch the signal box is placed. Directly 
above the signal box is installed the ter- 
minal box containing the lightning ar- 
resters. Connection between the signal 
box and the terminal box is made by a 
lined iron conduit pipe, one inch in di- 
ameter, of sufficient length to allow the 
terminal box to be among the cross-arms 
and the signal box at a clearing distance 
from passing cars, or as other conditions 
may determine. 

The signal box is attached to the pole 
so as to show both the green and red sig- 
nal lamps of the trolley switch or the 
entering end of the block. From the 
trolley switch are run two awitch wirea 
to the adjacent terminal box containing 
the lightning arresters, and which, in 
turn, connects with the signal box by 
heavy insulated rubber-covered wires. 
The two signal boxes are connected to- 
gether through their respective terminal 
boxes by two signal line wires. Each sig- 
nal box likewise has a permanent feed- 
wire connection with the trolley wire and 
one with the track. Thus six wires 
enter the terminal box. These wires are 


known, respectively, as lighting switch 


wire, extinguishing switch wire, lighting 
line wire, extinguishing line wire, perma- 
nent feed wire and ground wire. The 
same arrangement is installed at the 
leaving end of the block, which is the en- 
tering end if the block is entered from 
that direction. 

In operation this system shows whether 
the section of track to the next turn-out 
is free or occupied by another car; also, 
if occupied, the direction in which the 
car has entered the block. A car, on en- 
tering a block station—usually a single 
track—has its trolley wheel run under an 
automatic trolley switch which lights a 
green lamp in the signal box directly in 
advance of the car, and also lights a red 
lamp wire in series with it in the signal 
box at the distant or leaving end of the 
block. On the car passing under the 
switch at the leaving end of a block, both 
lamps are extinguished. Where neither 
lamp is lighted the section contains no 
car. A car entering from the other end 
will, under normal conditions, do the same 
—that is, the signal is double-acting. 

Fig. 1 shows the signal box with the 
cover open and also the manner of con- 
nection to the terminal box containing 
the lightning arresters. This is the ap- 
paratus required at each end of the block. 

Fig. 2 shows the terminal box with the 
cover removed, exhibiting three Garton- 
Daniels 500-volt lightning arresters which 
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are furnished with each terminal box. Th 
heavy fuse wire in the leg to ground i 
seen at the lower left-hand side. Th 
porcelain tubes where the wires enter th 
terminal box are also clearly shown, a 


Fie, 2.—T&RMINAL Box WITH COVER REMOVED. 


well as the lugs for attaching the box to 
the pole. 

Fig. 1 shows the signal box with the 
door open and the movement in place. 
By turning a lock button in the back of 
the box and removing the enclosed fuses 
at the side of the movement, the entire 
signal movement can be removed from 
the box by a handle cast integral with 
the back plate. The green and red sema- 
phore lenses can be seen in the hinged door 
of the terminal box. 

The movement is shown in Fig. 3, show- 


Fic. 3.—Suowimnc THE THREE MAGNETS, 
SWITCH, LEVER BALANCE ARM, AND Two 
SIGNAL LAMPE. 


ing the three magnets, the switch, the 
aluminum lever and balance arm, and the 
two signal lamps. Two circuit-breaking 
contacts not in the illustration are lo- 
cated on the top slate. The third cir- 


d70 


cuit-breaker contact is shown at the bot- 
tom of the left-hand magnet. 

Fig. 4 shows the iron back plate with 
top and bottom slate. At the left-hand 
are shown the two fibre tubes enclosing 
the connection between the top and bot- 
tom slates. Resting at the left of the 
back plate is the ribbed iron resistance 
plate, and in front of the back plate is 
the aluminum lever and balance arm 
Standing at the right is the lighting mag- 


net with its armature. Lying on its side 
at the left of the back slate is the ex- 
tinguishing magnet with its two arma- 
tures. 

The main body of the trolley switch is 
of malleable iron. The supporting frame 
is cast in one piece and holds all the 
operating parts of the switch. When the 
hood is placed in position contact is made 
between two flat springs and two brass 
plates at the top of the hood. The elec- 
trical features embodied in the apparatus 
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Triplex Blocks for Hoisting Service. 
The accompanying illustrations show 
several typical Triplex hoisting blocks 
made by the Yale & Towne Manufactur- 
ing Company, 9 to 13 Murray street, 
New York city. Fig. 1 shows a Triplex 
block in an erecting shop. One man can 
pick up a heavy load in half a minute 
by means of this block and move 
it to the other end of the shop in 
a minute more. Fig. 2 shows a Triplex 
block serving the benches in a shop by 
means of overhead trolleys, Fig. 3 show- 
ing a Triplex block serving a heavy turret 
lathe by means of overhead trolleys. 
The saving of time and labor effected 
by the Triplex block is accomplished by 
separating the suspending mechanism 
from the hoisting gear, so that the oper- 
ator is not wasting the larger part of his 
effort in overcoming friction. The hoist- 


A 
Gey” di ibs; 2 


Fic. 4.—Suows Iron Back PLATE wira ToP AND BOTTOM SLATE. 


are simple in design. The magnets are 
of the iron solenoid type and were adopted 
because their armatures could be internal 
and magnetic leakage thus obviated. The 
magnet coil is wound on a brass spool 
insulated by oiled silk, and is removed 
from the magnet by unscrewing the mag- 
net end. The terminals are brought out 
through lava bushings. The magnets are 
tested against a 2,000-volt breakdown 
test. 

In series with the red lamp is the lock- 
ing magnet, which is energized as soon 
as any current passes through the red 
lamp. This holds the armature core 
against the locking magnet and at the 
same time a tail rod connected with the 
armature presses against the balance arm 
of the movement and prevents the light- 
ing magnet from operating. The func- 
tion performed is to prevent the ex- 
tinguishing of the red lamp signal should 
a car attempt to enter a block with a 
red lamp set against it. 


ing mechanism consists of a direct train 
of spur gears from the small pinion on 
the central shaft to the internal gear 
wheel cast within the main frame. The 
two intermediate gears between the pin- 
ion and the internal gear are carried on 
the circular frame or cage, and roll around 
within the internal gear, thus forming a 
sun-and-planet movement, giving the de- 
sired leverage. 

The great advantages of the double ar- 
rangement of intermediate gears are bal- 
anced journal pressures, increased wear- 
ing surface, subdivision of strains, and an 
accurate equalizing of the load, resulting 
in diminishing friction and wear. 

The frame carrying these intermediate 
gears is keyed fast to the hub of the hoist 
chain sheave, and the central pinion shaft 
is driven by the hand chain wheel, so that 
the power is transmitted from the hand 
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chain to the load chain through a direct 
spur gear train of high efficiency. The sus- 
taining mechanism at the hand chain end 


Fic. 1.—TRIPLEX BLOCK IN AN ERECTING SHOP. 


of the block (the left of Fig. 5), consists 
of a set of discs, one of which has ex- 
ternal ratchet teeth engaging with a 
drop-forged pawl. The hand 
chain wheel is screwed upon 
the central spindle as shown, 
and clamps the discs tight- 
ly to the shaft in hoist- 
ing, or if the shaft tends 
to revolve under the pull of 
the load. The parts thus 
clamped together act as one, 
and the ratchets offer no re- 
sistance in hoisting. When 
the direction of the hand 
chain wheel is reversed in 
lowering, it unscrews, the 
ratchet disc being held by 
the pawl, and the load is 
lowered against the friction 
of the discs under control 
of the hand chain, the stop- 
page of which causes the 
discs to tighten and sustain 
the load perfectly. 

Many important improve- 
ments have recently been incorporated in 
the Triplex blocks which permit of 


a*h pos i i 


Fic. 2.—TRIPLEX BLOCK SERVING THE BENCHES 
IN A SHOP. 


very easy and rapid lowering, with 
a spinning motion of the hand 
wheel. The friction discs never re- 
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Fic. 3.—TRIPLEX BLOCK SERVING A HEAVY 
LATHE. i 


to further tighten the discs. To unlock 
the disc and start lowering easily, give 
the hand chain wheel a half turn in the 
direction for hoisting and then reverse 
quickly. 

The trade name Triplex was selected 
because the block is triple-geared, having 
the equivalent of three parallel shafts 
connected by power multiplying gears, 
and giving nearly threefold the efficiency 
of its predecessors. 

The United States Army has adopted 
the Triplex block for serving heavy am- 
munition in the coast defense magazines 
because of its safety and speed. 


Fie. 4.—TRIPLEx Horstina BLOCK. 


In the twelve, sixteen and twenty-ton 
sizes an important advantage is their two 
independent hand chains, which may be 
worked both together or one at a time. 

The full load may be raised by two 
men pulling on one hand chain, or at 
double speed by four men. 

In like manner lowering may be effected 
at varying speeds by using either or both 
of the chains. 

Light loads may be handled easily at 
higher speeds than with smaller blocks, 
because two men can work more freely 
at the separate hand chains, which are 


positive 

auto- 
matically tightens the discs and takes 
up wear; it can not run down of itself, 
as the only result of such a tendency is 
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clear of the load and in the most con- 
venient position for effective use. 

These blocks are very compact and oc- 
cupy little headroom. For use on hand 
cranes this is the most rapid and effi- 
cient and least expensive hoisting mechan- 


Fig. 5.—SUSTAINING MECHANISM OF TRIPLEX 
BLOCK. 


ism yet devised; the speed in hoisting is 
from four to six times that of the ordi- 
nary worm-wheel construction. 


Recent Illustrated Trade Literature. 

The publishing department of the Gen- 
eral Electric Company has recently issued 
to the trade a series of fliers and bulletins 
of more than ordinary interest. 

Three fliers—Nos. 2114, 2116 and 
2117%— describe and illustrate, respectively, 
concentric light diffusers, meter jewels, 
and combined switch and enclosed fuse 
cutout for car lighting. A splendidly 
printed booklet, entitled “Core-Type 
Transformers,” is a short treatise on the 
development of the core-type transformers 
of the General Electric Company. An- 
ether booklet in a handsome green cover, 
entitled “The Permanency of Trans- 
former Insulation,” gives a number of 
views of type H transformers and a study 
of the process of making transformer in- 
sulation. Supply catalogue No. 7583 de- 
tails parts of U. S. trolleys, giving the 


dimensions und characteristics of every 
part of the union standard trolley. In 
addition to those already mentioned, bul- 
letins for August and September Noa. 
4334, 4335, 4336, 4337 and 4338 have 
been issued. Bulletin No. 4334 is an il- 
lustrated description of direct-driven con- 
tinuous-current generators for lighting 
and power. Bulletin No. 4335 is an il- 
lustrated description of engine-driven re- 
volving-field alternators. Bulletin No. 
4336 is an illustrated description of iso- 
lated plant switchboards for continuous- 
current two-wire service. Bulletin No. 
4537 describes and illustrates blower sets 
for air-blast transformers, and Bulletin 
No. 4338, power-factor indicators for bal- 
anced systems. 
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THE OHIO ELECTRIC LIGHT ASSOCIA- 
TION. 


NINTH ANNUAL CONVENTION AT THE 
HOTEL CHITTENDEN, COLUMBUS, 
OHIO, OCTOBER 13, 14 AND 15. 


The following programme was an- 
nounced for the ninth annual convention 
of the Ohio Electric Light Association, 
held at the Hotel Chittenden, Columbus, 
Ohio, October 13, 14 and 15. l 


TUESDAY, OCTOBER 13, 10 A. M. 


Roll call. Presentation of candidates. 
Reading of minutes of last meeting. 
Presidents address. Announcements. 
Executive session. 


TUESDAY, OCTOBER 13, 2 P. M. 


“Equipment and Boilers,” Mr. W. D. 
Chester, Babcock & Wilcox Company, 
Pittsburg, Pa., followed by general dis- 
cussion opened by Mr. D. S. Kohler, 
of the Columbus Edison Company, Co- 
lumbus, Ohio. 

Tuesday afternoon there was an enter- 
tainment for the visiting attendants. 


WEDNESDAY, OCTOBER 14, 9.30 A. M. 


“Engine Economy and Equipment,” 
Mr. E. J. Bechtel, Toledo Railways 
Company, Toledo, Ohio. “Develop- 
ment in the Engine Room,” Mr. J. H. 
Perkins, Consolidated Gas and Electric 
Company, Youngstown, Ohio. A paper 
was also contributed by Mr. W. F. Raber, 
Mansfield Electric Light and Power 


Company, Mansfield, Ohio. Mr. George 
Hayler, Van Wirt Gas, Electric Light 
and Power Company, Van Wirt, Ohio, 
contributed a paper on “Steam Records,” 
and Mr. A. C. Blinn, Sandusky Gas and 
Electric Light Company, Sandusky, 
Ohio, contributed a paper on “The 
Value of Station Records.” This was 
followed by a general discussion on 
engine room and station records. 


WEDNESDAY, OCTOBER 14, 2 P. M. 


A paper on “Distribution,” by Mr. 
K. C. Randall, of the Westinghouse 
Electric and Manufacturing Company, 
Pittsburg, Pa. “Notes on Certain 
Three-Wire Systems,” Charles Mosman, 
General Electric Company, Schenectady, 
N. Y. This was followed by an address 
on “The Municipal Code,” by D. L. 
Gaskill, Greenville, Ohio. 

In the evening a trip was made to 
the Ohio State University, by invitation 
of the faculty. 


THURSDAY, OCTOBER 15, 10 A. M. 


Paper on “The Combined Use of 
Direct and Alternating Currents for 
Central Stations,” by Professor F. C. 
Caldwell, Ohio State University, Colum- 
bus, Ohio. “Methods and Means of 
Securing New Business,” W. J. Hanley, 
ee Electric Company, Cincinnati, 

io. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


CANADIAN WESTINGHOUSE COMPANY INCORPORATED— 
At a meeting held October 9, in Hamilton, Ontario, and presided 
over by Mr. George Westinghouse, the Canadian Westinghouse 
Company, Limited, was organized with a capital of $2,500,000. 
The new company is a consolidation of all the Westinghouse in- 
terests in Canada, which have heretofore been conducted indi- 
vidually. 


LONDON-BRUSSELS TELEPHONE SYSTEM EXTENDED— 
The existing telephone system between London and Brussels is to 
be extended to Antwerp, Bruges, Charleroi, Ghent, Liege, Louvain, 
Malines, Mons, Namur, Ostend, Termonde and Verviers. Communi- 
cation will also be opened between Birmingham, Brighton, Bristol, 
Cambridge, Cardiff, Derby, Ipswich, Norwich, Nottingham, Sheffield, 
Southampton, Leicester, Lowestoft, Newport and Yarmouth. 


ELECTRICITY FOR AUSTRALIAN RAILWAYS—Plans are 
being considered for adopting electric traction on some of the rail- 
ways in the state of Victoria, in the Australian Commonwealth, 
particularly on the suburban railway system of Melbourne. The 
possibilities of the proposed change from steam to electric traction 
have been the subject of discussion with the railway commissioners 
of the state for some time past. The matter has also come under 
the notice of the Victorian parliamentary standing committee on 
railways, and a subcommittee of that body has been appointed to 
make enquiries on the whole subject. The committee is now busily 
prosecuting its enquiries in Sydney, where a large scheme of con- 
version from steam to electric traction on the state tramways is 
nearing conclusion. 


THE NEW YORK SUBWAY—Chief Engineer William Barclay 
Parsons, in a recent report upon the progress of the subway work 
to the rapid transit commissioners, shows that the work of excava-: 
tion, including work at Fort George and the Harlem tunnel, is 
ninety-seven per cent completed and practically all of the three per 
cent incompleted work is at the two points just mentioned. Of 
the construction, seventy-five per cent is completed and installed. 
Fully three-quarters of the remaining twenty-five per cent is well 
in hand. The strike on the power-house has delayed work more 
than anything else. Tracks have been laid from Grand street to 
Twenty-third street, and ballasted from Twenty-third street to 
Thirty-third street. From Forty-seventh street to Sixty-fifth street 
the tracks are ready for cars. 


GEORGIA POWER PLANT—The Winding Shoals Electric 
Power Company, recently incorporated at Buford, Ga., will install 
a 6,000-horse-power hydroelectric plant on the Chattahoochee river, 
four miles west of Buford. The plans contemplate the construction 
of a crib dam, for which an abundance of material can be secured 
in close proximity to the plant, as the location selected for the 
dam and power-house lies between high bluffs which are composed 
almost entirely of solid granite. The power-house will be of stone 
and concrete construction. The first equipment of wheels and gen- 
erators will be for about 3,000 horse-power, ultimately increasing 
it to 6,000. Part of the power will be utilized by local factories in 
Buford, which is the largest leather manufacturing district in the 
South, and for the Atlanta, Buford and Gainesville Railway, for 
which surveys are now being made. The balance of the power will 
be transmitted to Atlanta and surrounding towns, the bulk of it 
being likely to be taken to Atlanta. The Electrical Equipment 
Company, Chicago, Ill., is preparing plans and specifications for the 
work. 


NEW BRIDGE TRAFFIC PLAN TESTED—A fifty-four-minute 
test was made last week on the Brooklyn Bridge of what is known 
as the Poulson plan to relieve congestion of the trolley car patrons 
at the fanhattan terminal. Mr. Niels Poulson, who is president 
of the Hecla Iron Works, of Brooklyn, N. Y., and the inventor of 
the plan, was practically in charge of the test. The scheme of 
relief was to utilize all availabie space at the bridge entrance; to 


have a single-loop track at the extreme western end of the surface 
car terminal; to unload them in groups of five on tne north track 
and to load them in groups of five on the south track, and to have 
no passengers board or leave the cars on the loop. At the begin- 
ning of the test, cars were started on the afternoon schedule, or 
160 to the hour, for half an hour. The employés worked in good 
faith, getting eighty-five cars through, or at the rate of 170 to the 
hour, without a hitch. Then extra cars were switched on, making 
up a rush hour condition. In twenty-four minutes 100 cars were 
put through, or at the rate of 117 in half an hour. This resulted 
in completely blocking the north track of the bridge, when the 
trial was called off and the usual afternoon schedule resumed. Al- 
though Mr. Pouwson claimed that the plan would ultimately be a 
success, the bridge officials are inclined to believe thac no further 
trial will be made cf the scneme. 


REPORT OF INTERURBAN STREET RAILWAY COMPANY— 
The first report of the Interurban company (New York), which in- 
cludes the operations of the Metropolitan Street Railway, the Third 
avenue and the suburban lines in the Union system, including about 
480 miles of elec ric and horse lines in the boroughs of Manhattan 
and the Bronx and in Westchester County, shows gross earnings of 
$21,549,545, an increase of $618,377 over last year and the largest 
in the history of the combined concerns. The entire revenues of 
the Metropolitan system were $16,178,563 and the surplus $3,509,- 
339, which is $130,452 less than the amount required for the seven 
per cent dividend on Metropolitan. This was paid by the Inter- 
urban. The Third avenue and the suburban lines earned $5,370,882 
and showed a deficit of $141,684. The statement was looked upon 
as satisfying in view of the deficits alleged in the recent Amory 
suits. It has been realized for some time that the dividend guar- 
anteed to the Metropolitan was not being earned and that the 
balance would have to be made up by the guaranteeing corporation. 
President Vreeland has stated that adverse conditions, such as the 
torn up condition of the city’s streets and the installation of an 
underground system on some of the crosstown lines made inroads 
into profits and that operating expenses were increased through the 
same conditions and the higher cost of labor, fuel and material. 
The plans for 1904 include the extension of the lines of the Union 
system in the borough of the Bronx and the adjacent territory and 
to install in the borough of Manhattan the underground electric 
system upon most of the lines now operated by horses. 


PERSONAL MENTION. 


MR. J. C. CADMAN has been elected president of the British 
Institution of Mining Engineers. 


MR. N. ADELBERT BROWN has been appointed professor of 
civil engineering in the University of Washington, Seattle, Wash. 


MR. BENJAMIN CHEW HOWARD, the well-known electrical 
contractor of Baltimore, Md., passed through New York city last 
week after a lengthy sojourn in the Adirondacks. 


PROFESSOR ROBERT H. THURSTON, of Cornell University, 
has resigned as a member of the City Water Commission of 
Ithaca, N. Y. 


DR. F. R. TUFTS, tutor in physics at Columbia University, has 
been given a year’s leave of absence to spend in research in Ger- 
many. 


DR. NORMAN E. GILBERT, A. B. (Wesleyan), Ph. D. (Johns 
Hopkins), of Hobart College, has been appointed assistant pro- 
fessor of physics at Dartmouth College. 


MR. C. L. EDGAR, president of the Boston Electric Light Com- 
pany, Boston, Mass., was a New York visitor last week, and spent 
a day with his friend, Mr. Edison, at his laboratory at Orange, N. J. 


MR. HARRY S. KRUMM, who has been superintendent of the 
People’s Telephone Company, at Paducah, Ky., since its organiza- 
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tion, has gone to Fort Washington, Pa., to assume the position of 
toll line wire chief for the Consolidated Telephone Company. 


MR. A. W. HENSHAW, formerly with the General Electric Com- 
pany, Schenectady, N. Y., has been appointed to take charge of the 
motor department of the Stanley Electric Manufacturing Company, 


Pittsfield, Mass. 


MR. DAVID HALL has tendered his resignation as chief engi- 
neer of the Milwaukee Electric Manufacturing Company to accept 
a position on the engineering staff of the Bullock Electric Manu- 


facturing Company. 


MR. C. W. BARTLETT, the Nebraska representative of the 
Stromberg-Carlson Telephone Company, Rochester, N. Y., is located 
at 1635 South Twenty-second street, Lincoln, Neb. His previous 
address was Kansas City, Mo. 


MR. W. G. McCKENNAN, for a number of years connected with 
the Shelby Electric Company, will have charge of the sales depart- 
ment at the New York office, 225 Fourth avenue, in the place of 
Mr. J. C. Wormley, who has resigned his connection with the 


Shelby company. 


MR. R. F. MAHLER, formerly Chicago manager of the De 
Laval Steam Turbine Company and the Curtiss-Crippen Engineering 
Company, has been appointed manager of the St. Louis office of 
the Bullock Electric Manufacturing Company, with offices at 1501 
Chemical Building. 


MR. MARTIN D. ATKINS has tendered his resignation as head 
of the department of physics and electrical engineering at the 
Michigan Agricultural College, Lansing, Mich., where he has been 
for the past four years, to accept a similar position at Lake Forest 
University, Lake Forest, Ill. 


MR. MALCOLM C. RORTY, traffic engineer in the main office 
of the American Telephone Company, Boston, Mass., has recently 
been elected vice-president of the Telepnone Society of New Eng- 
land, an organization for the study of telephone improvement and 
the advancement of the interests of telephone business. 


MR. SIDNEY W. ASCHE, of the Brooklyn Polytechnic Institute, 
Brooklyn, N. Y., on Monday, October 5, delivered the first of a 
series of lectures in engineering which he will deliver the coming 
year at the Railroad Men’s Building, Brooklyn, N. Y. There were 
185 men present, and thirty-five enrolled for a course of forty- 
eight lectures. 


MR. REYNOLD JANNEY, for the past two years superintendent 
of the locomobile works at Bridgeport, Ct., has accepted’the mana- 
gership of the Edison Storage Battery Works, Glen Ridge and 
Silver Lake, N. J. On resigning his position at Bridgeport, he 
was presented with an elegant solid silver tea service and a beauti- 
ful water-color painting by the employés of the company. 


MR. CHARLES CUTTRISS, chief electrician of the Commercial 
Cable Company, returned last week from the Philippine Islands, 
where he has been superintending the connecting up of the new 
Pacific cable belonging to his company. Mr. Cuttriss was quite 
ill while in Manila, but is now much improved in health. He re- 
ports the cable working nicely and its service in much demand. 


MR. WM. C. L. EGLIN, of Philadelphia, is chairman of the com- 
mittee for the investigation of the steam turbine which has been 
appointed by President Edgar, of the National Electric Light Asso- 
ciation. The other members are Mr. Frederick Sargent, of Chi- 
cago, and Mr. A. C. Dunham, of Hartford. A plan for the work will 
be outlined immediately and the investigation will be conducted in 
a careful and thorough manner. 


MR. JOHN A. DREW, of the Worthington Company, read an in- 
teresting paper, entitled “A History of Pumps, Ancient and Mod- 
ern,” at the first meeting of the season of the Brooklyn Engineers’ 
Club, on the evening of October 8. Mr. Drew sketched the develop- 
ment of pumping machines from the early Egyptian “Noria,” re- 
sembling the familiar well sweep, to the latest triple-expansion 
condensing waterworks engines. The paper was illustrated by a 
large number of lantern slides. 
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ELECTRICAL SECURITIES. 


During the past week, the sensational allegations made in thi 
ship trust suit might have been expected to contribute largely to! 
general mistrust of the speculative public in financiers in general 
The cutting of the dividend on the common stock of the Unitec 
States Steel Corporation and the statement of the shrinkage ir 
earnings also might have been expected to have its debilitating 
effect. Then along comes the report of the Interurban Street Rail 
way Company, the operating company which guarantees seven pel 
cent dividend on the Metropolitan Traction and the Third Avenue 
system of New York city. While the combined earnings of the sev: 
eral properties included in the Interurban company were largely 
in excess of any previous year in the history of any of the com. 
panies, it was not enough to pay the dividend guaranteed by the 
Interurban company, and, in the case of both the Metropolitan 
Street Railway and the Third Avenue line, a deficit had to be made 
up. This, however, is thought to be due entirely to the deplorable 
condition of the streets of New York for the past year owing to the 
subway and other engineering operations. 

While all these disturbing effects have had more or less to do 
in influencing speculative conditions, the fact must not be lost 
sight of that the cereal crop for this year in all probability will 
eclipse anything which has been known before, and it must also 
be remembered that the railroads have passed through a record- 
breaking year and this condition is likely to be continued for some 
time. On the whole, it is not hard to accept the hope that even 
though there is evident a slight industrial reaction, it can not in 
the light of present indications reach any disastrous dimensions. 


New York: Closing. 
Brooklyn Rapid Transit................. 32% 
Consolidated Gas .......... cece erences 170 
General Electric 2 2.6054008 send alewie ovis 144 
Kings County Electric................... 150 
Manhattan Elevated ...........0.0ccc cease 130% 
Metropolitan Street Railway............. 103 
New York & New Jersey Telephone....... 145 


Westinghouse Manufacturing Company... 172 

It is stated that the current fiscal year of the General Electric 
Company, which ends on January 31 next, will be the best in the 
history of the company. It is estimated that the decline in the 
price of iron will add from ten to fifteen per cent to the profits on 
all machinery turned out by the company. The profits of the com- 
pany, including the plants recently absorbed, are said to be run- 
ning at about $1,000,000 a month. The net profits for the year, it 
is estimated, will probably be equal to the regular dividend three 
times over. 

The earnings of the Brooklyn Rapid Transit Company for the 
first twenty-nine days of September are as follows: Gross, $1,208,- 
367, against $1,042,944 last year, an average increase of $6,000 a day. 
From July 1, the gross earnings are $3,837,074, against $3,003,434 
in 1902. 


Boston : Closing. 
American Telephone and Telegraph....... 122 
Edison Electric []]uminating............. 235 
massachusetts Electric ............cceece 77% 
New England Telephone................. 122% 


Western Telephone and Telegraph preferred 80 
The directors of the Edison Electric Illuminating Company have 
declared the regular quarterly dividend of 214 per cent, payable 
November 2 to stockholders of record October 15. 


Philadelphia: Closing. 
Electric Company of America........... T% 
Electric Storage Battery common......... 52 
Electric Storage Battery preferred....... 52 
Philadelphia Electric .............0eeeee 6 
Union Traction 24.46 sii s0.0ced.scere ees eee 42% 
United Gas Improvement................ 78 


The increase in the net earnings of the Electric Company of 
America for the eight months ending August 31, over the correspond- 
ing period of last year, is officially given as 19.6 per cent. 


Chicago: Closing. 
Chicago Telephone ...........2-.0seceees 115 
Chicago Edison Light...............-.4.. 142 
Metropolitan Elevated preferred......... 53 
National Carbon common................ 17 
National Carbon preferred..............-. 88 
Union Traction common..............+6. 4 
Union Traction preferred.............+.-- 32 


The Chicago Telephone Company has issued $1,000,000 of new 
stock to stockholders, completing the $2,000,000 of new stock put 
out this summer under the offer of the board of directors last 
spring. The company’s outstanding stock is now about $14,000,000. 


The authorized capital is $15,000,000. 
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ELECTRIC LIGHTING. 
DES MOINES, IOWA—At West Liberty extensive improvements 
are projected to the electric light plant. 


HICKORY, N. C.—The Thornton Light and Power Company has 
secured a contract for lighting the city streets. 


RAYNE, LA.—The electric light and waterworks plant has 
been officially tested. It operated satisfactorily. 


ALLENSVILLE, KY.—Arrangements have been completed with 
tue electric light company at Guthries to furnish lights to Allens- 
ville. 


SPOKANE, WASH.—Alexander M. Winston and J. C. Odell have 
applied for a franchise for an electric light system for the town of 
iwewport, Wash. 


HILLBURN, N. Y.—The Rockland Electric Company has se- 
cured the contract for furnishing light for several stations on the 
Erie in this vicinity. 


BURLINGTON, VT.—At a meeting of the board of aldermen it 
was voted to issue bonds to the amount of $50,000 for the construc- 
tion of an electric lighting plant. 


WYTHEVILLE, VA.—The town’s electric lights were turned on 
recently with appropriate exercises at the power-house of the Stone 
Electric Light and Power Company. 


WOODLAND, CAL.—It is stated that an effort will be made to 
utilize the waters of Cache creek for electric power, to operate 
street railroads in Yolo and adjoining counties. 


MANKATO, MINN.—A new ten-year contract with the Mankato 
Gas and Klectric Light Company for the lighting of the city streets 
with electricity has been granted by the city council. 


PORTSMOUTH, OHIO—MThe Sciotoville brick plants are install- 
ing an up-to-date electric lighting plant. It will have a capacity 
for at least 1,000 sixt:en-canule-power incandescents. 


NORTH YAKIMA, WASH.—At a meeting of the city council 
the ordinance granting a _ thirty-seven-year franchise to the 
Yakima Water, Light and Power Company was passed. 


CRESSON, PA.—The new electric light plant at Cresson has 
been put in operation and is giving good satisfaction. Prior to this 
the current was obtained from the power-house at Gallitzin. 


NEOSHO, MO.—R. B. Rudy has purchased the Neosho electric 
light plant from J. E. McDaniel and Paul] Kabus, and states that he 
will make material improvements in order to improve the service. 


DANBURY, CT.—The Danbury & Bethel Gas and Electric 
Light Company is installing some new electric machinery, which, 
when it is in operation, will make its plant completely modern in 
its equipment. 


TROY, PA.—The plant of the Troy Electric Light and Power 
Company has been sold to David J. Fanning. It is said that the 
company will be reorganized and will give very much improved 
service in the near future. 


HOUGHTON, MICH.—The system of street lighting in Han- 
cock has been changed from the old-style open arc lamps to the 
new type of incandescent enclosed arc lamps and the system 
thereby is considerably improved. 


TERRE HAUTE, IND.—Plans have been completed for the new 
power-house of the Terre Haute Electric Company, which will cost 
$200,000. Work will probably be started in the spring and it is 
hoped to have the plant in operation before next winter. 


CONSTANTINE, MICH.—The new power-house for lighting 
Constantine and Three Rivers has been placed in operation. The 
power of the St. Joseph river is used to run the plant, the old dam 
having been raised thirty inches, thereby greatly increasing the 
power. Over $200,000 has been expended upon the plant. 


McRAE, GA.—The matter of building and operating an electric 
light service and a car line between McRae and Helena is being 
considered. Civil engineers will begin the survey shortly, and the 
indications are that both of these enterprises will be established by 
the close of the year. The car line will doubtless run out to Suomi 
Springs. 


ATLANTIC CITY, N. J.—The Atlantic City Electric Light and 
Power Company has secured a ten-year contract for lighting the city 
streets, by which an ostensible saving of $12,340 per annum will be 
effected. The city’s 400 arc lights, under the contract expirlng 
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on March 8 next, cost $105.85 annually. The price under the new 
contract is $75 per light. 

TRENTON, N. J.—Electric light improvement bonds were sold 
ty the South River borough council recently to the amount of 
$6,500. The contract for the construction work for the new elec- 
tric plant was awarded to the Sayre & Fisher Company, of Sayre- 
ville. This company will also furnish power for the lights by a 
connection with its plant at Sayreville. 


INDIANAPOLIS, IND.—The Hammond Illuminating Company 
has notified the secretary of state of an increase in capital stock 
from $350,000 to $2,000,000, making it one of the largest corpora- 
tions of the kind in Indiana. It purposes to greatly enlarge its plant 
and to furnish light and power for the four Lake County cities— 
Hammond, Whiting, East Chicago and Indiana Harbor. 


BOSTON, MAS»s.—The harbor and land commissioners have 
granted to the Holyoke, Mass., Water Power Company permission 
to erect a power-house for the generating of electric energy from 
surplus water just below the dam in the angle formed by the 
abutment and the canal wall. It is now so late that the com- 
pany will not be able to begin any construction work this fall, 
but plans will be drawn during the next few months so that all 
will be ready to begin in the spring. It is likely that the generating 
capacity of the plant will in the beginning not exceed 4,000 or 
5,000 horse-power. Room will probably be left in the new 
structure for additional generative capacity. 


NEW INCORPORATIONS. 


R!1CHMOND, VA.—Henry County Telephone Company. $5,000. 
MADISON, WIS.—Great Northern Power Company. $100,000. 


CONCORD, N. H.—The Milford Electric Light Company. $50,- 
000. 


OWENSBORO, KY.—The Rural Home Telephone Company. 


$25,000. 

INDIANAPOLIS, IND.—The Libertyville Telephone Associa- 
tion. $500. 

ELKHART, IND.—Elkhart Power Company. $500,000. Direct- 
ors: Winfield T. Durbin, Walter Brown and V. W. Vanfleet. 

VIRGINIA, ILL.—Home Telephone Company. $10,000. In- 
corporators: Henry Goebel, C. E. Rexroat and C. D. Bayliss. 


MT. CARMEL, IND.—Union Telephone Company. $10,000. 
Directors: J. R. Collins, W. B. Hood, Albert Kruger and others. 


CHILLICOTHE, MO.—Livingston County Telephone Company. 
$2,000. Incorporators: J. Miller, M. Miller, A. M. Shelton and 
others. 


MADISON, WIS.—Stoughton Independent Telephone Company. 
$45,000. Incorporators: Robert Freeman, Clarence S. Pierce and 
Will G. Whitehead. | 


ALBANY, N. Y¥.—Wayne-Monroe Telephone Company. $30,000. 
Directors: J. A. Driscoll, Rochester; L. T. Yeomans, Walworth; J. 
Selden Brandt, Ontario. 


NEWPORT, NEB.—Newport, Hammond & Southern Telephone 
Company. $3,000. Directors: C. M. Thompson, L. F. Brown, M. 
E. Smith and Robert Good. 


MOUNTAIN GROVE, MO.—The Mountain Grove Telephone 
Company. $10,000. Directors: E. H. Farmsworth, W. S. Cangler, 
L. H. Slaughter, of this city, L. M. Fenner, of Buckhart, and B. 
V. Morris, of Rockbridge, Mo. 


GUTHRIE, OKLA.—Blue Island, Riverside & Hammond Street 
Railway Company. $1,500,000. Directors: William F. Owen, August 
W. Miller, John F. Noel, Ira J. Owens, W. S. McCaully and Frank E. 
White, of Chicago; W. F. Harn, J. F. McMechan and John Throad- 
gill, of Oklahoma City. 


HARRISBURG, PA.—The Heimebach Railroad Company; 
$140,000; directors: Frank Jacobs, Allencown; A. N. Brown, H. A. 
Thompson, John H. Euenfstueck, Bethlehem; H. F. Weaver, South 
Bethlehem; George H. Kressler, West Bethlehem. The North- 
ampton Central Railroad Company; $20,000. The Bath & Chap- 
man Street Railway Company; $12,000. The Alliance & Bath Street 
Railway Company; $75,000. The Township Line Street Railway 
Company; $65,000. The Alliance & Cherryville Street Railway; 
$50,000. The Donora & Carroll Street Railway Company; $30,000. 
The Kane Electric Street Railway Company; $24,000. 
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ELECTRIC RAILWAYS. 


BELLAIRE, OHIO—The county commissioners have granted a 
franchise for a trolley line from this place to Shadyside. 


GRAND RAPIDS, MICH.—The Kalamazoo Valley Electric Com- 
pany has sent men to Plainwel: to estimate the cost of an electric 
road from Kalamazoo to Grand Rapids by way of Allegan. 


NEW LONDON, CT.—The Croton & Stonington Street Railway 
Company, which is about to build an important trolley line from 
New London to the Rhode Island state boundary au Westerly, has 
purchased of the Standard Machine Company the so-called Randall 
Wharf property as the site for a power station. 


BARABOO, WIS.—The Wisconsin Central Traction Company, of 
Chicago, has assumed all rights, privileges and franchise of the 
Sauk County Traction and Power Company and purposes to build 
the projected electric road between Devil’s Lake and Kilbourn. 
The Central company is composed of Chicago capitalists. 


BOSTON, MASS.—It is said that within sixty days, if no un- 
toward circumstances intervene, the Newton Lower Falls branch 
of the Boston & Albany division of the New York Central will 
be electrically installed. Contracts for the overhead equipment 
have been let and che work of changing the motive power of the 
line from steam to electricity will be started at once. 


EBENSBURG, PA.—The supervisors of Summerhill Township 
have granted the Conemaugh Valley Street Railway Company rights 
of way along certain public highways in the township for a dis- 
tance of four miles. It is said that this is the last link in the line 
between Ebensburg and Johnstown, and that the company is now 
in a position to go ahead with the building of the line. 


BOSTON, MASs.—The town of Burlington has instructed the 
board of selectmen to grant a location to the Middlesex Street 
Railway Company. The company purposes to construct a line be- 
tween Arlington and Lowell, with rails in Arlington, Lexington. 
Bedford, Burlington and Billerica. The route, so far as possible, 
will be over private land and a double track will be laid. 


LANSING, MICH.—It 1s announced here that the Lansing street 
railway has been sold to Nelson Mills and M. W. Mills, of Mayville, 
Mich., and James R. Elliott and George G. Moore, of Port Huron. 
The price paid is said to be about $175,000. The new owners will 
improve the system and have signified their intention to build a 
new line from Lansing to Pine Lake, the right of way having been 
secured by the previous owners. 


WALTHAM, MASS.—The Waltham Street Railway Company 
opened last week its new line between Waltham and Belmont. 
Work of constructing this line was begun last Saturday and pushed 
forward until completed. Wednesday night and Thursday cars 
were put in operation, as called for in the franchise. The new 
line starts from Main street in Waltham and passes through Linden 
street and from Quincy street extension to Tarpelo road. 


MARYVILLE, MO.—Surveys are now being made for the pro- 
posed electric railway from Parnell through Maryville to St. Joseph, 
and work will now be pushed as rapidly as possible. The Mary- 
ville & St. Joseph Electric Railway Company has been chartered for 
this purpose, the incorporators being Richard Kuchs, Richard M. 
Bradbury, Stephen H. Kemp, Clarence E. Bartlette, Adolph Lipp- 
mann, Charles E. Gonnell and John W. Thompson. 


WORCESTER, MASS.—The Worcester Street Railway Company 
reports as follows: Earned $17,700 in July and $19,950 in August, 
with September promising more. The railroad commissioners 
recenily approved an issue of bonds by the Boston & Worcester 
Street Railway Company to the amount of $250,000, payable in 
twenty years, with interest at four and one-half per cent, to be 
used in paying floating indebtedness and in the purchase of 


property. 


CHAMBERSBURG, PA.—Residents of this place, St. Thomas and 
Fort Loudon have organized the Chambersourg, St. Thomas & Fort 
Loudon Electric Railway Company. John R. Eberly was made 
president; Frisby Miller, secretary, and Dr. F. G. Strock, treas- 
urer, all of St. Thomas. An application for a charter has been 
filed at Harrisburg. The capital stock will be $300,000. The road 
will run from here to St. Thomas and thence to Fort Loudon, with 


probably a spur to Mt. Parnell. 
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RUSHVILLE, IND.—Work on the excavation for the power 
building of the Indianapolis & Cincinnati Traction Company has 
been begun. The power plant of the traction company will con- 
sist of three large buildings—the main power-house, car barns and 
repair shop and loop building. The buildings will represent a cost 
exceeding $50,000, and $200,000 will be expended in equipping the 
power-house. Work on the grading of the line is progressing rap- 
idly, and this work will probably be completed by December 1. 


WOONSOCKET, PROVIDENCE, R. I.—A second survey has 
been completed by the engineer corps of the Woonsocket Street 
Railway Company for the double-track Woonsocket-Providence elec- 
tric passenger and freight short line to be built under the Provi- 
dence & Burrillville Street Railway Company’s charter. The Gen- 
eral Electric Company, of New York, is ‘preparing estimates for 
electric equipment for the line and for the rolling stock for the 
new road. The line, which will pass through North Smithfield. 
Lincoln, Smithfield and Centredale, will require about thirteen 
miles of trackage exclusive of the terminal trackage over existing 
roads. Mr. E. K. Ray, president of the Woonsocket Street Railway, 
is the principal promoter of the new line. Construction will likely 
begin soon and equipment will be delivered as the work progresses. 


LEGAL NOTES. 


CAR HEATING COMPANY LITIGATION—The Goid Car Heat- 
ing and Lighting Company, of New York, has announced that the 
privy council of England has decided that the Gold steam hose 
coupler does not infringe the Sewall patent, as alleged by the 
Consolidated Car Heating Company. The Consolidateu Car Heat- 
ing Company appealed to his Majesty the King of England in his 
privy council from the unanimous decision rendered by the Court 
of King’s Bench for the Province of Quebec (appeal side), Dominion 
of Canada. The final appeal was argued in July last before the 
privy council, at London, England. The concluding paragraph in 
the decision by the lords of the privy council is as follows: “Their 
lordships therefore have come to the conclusion that the appellants 
have failed to prove that the respondent has infringea their patent.” 


MARCONI COMPANY SUED—Suit has been commenced in the 
United States Circuit Court, at Trenton, N. J., to test the patent 
rights of the Marconi Wireless Telegraph Company of America. 
The action is based on the testimony of Emerson Dolbear, of Somer- 
ville, Middlesex County, Mass., who claims that he is the 
original inventor of wireless telegraphy and asks a preliminary in- 
junction restraining the Marconi company from making further 
use of the invention, and an accounting from the corporation for 
alleged infringement of his patent rights, which were granted on 
October 5, 1886. He sold his patent rights to the International 
Wireless Telegraph Company on March 14, 1903, and this latter 
company has brought the suit. A cimiiar case has been brought by 
Reginald A. Fessenden, a citizen of Virginia, who is now living at 
Bayonne, N. J., and who is a recognized inventor of wireless elec- 


trical communication. 


WESTERN UNION WINS SUIT AGAINST TELEPHONE COM- 
PANY—The United States Circuit Court of Appeals has rendered a 
aecision reversing the findings of the United States Circuit Court 
of Boston, Mass., in the case of the Western Union Telegraph Com- 
pany and others vs. the American Bell Telephone Company. A 
Master’s report in the case, which held that the plaintiff could 
not recover in the suit seeking an accounting for certain shares of 
stock in companies licensed by the Bell company, under a contract 
made November, 1879, was confirmed by the United States Circuit 
Court. Appeal was taken, and the Court of Appeals holds that the 
plaintiff can recover. When the Western Union Company aban- 
doned the telephone field to the American Bell Company, its patents 
on telephonic apparatus were turned over, and it appears that its 
compensation was the contractual twenty per cent of the American 
Bell’s rentals and royalties for seventeen years. The issue turned 
on the question whether rentals or royaities are not money rentals 
received as such, or all compensation received by the Bell company 
for the use of its instruments. The appellate court in its opinion 
does not recognize the Bell company’s claim that the value of the 
patents could be differentiated into a value for tne instruments 
alone and a value for the use of the instruments. 
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THE NATIONAL ELECTRIC COIL COMPANY, Lansing, Mich., 
has been incorporated. The company is capitalized at $20,000, and 
will manufacture electric spark coils. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
received an order for electric equipment for the Insein shops of the 
Burmah Railway, in India. The equipment includes power, light- 
ing and fans to replace the old punkahs. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., selling 
agent for McBride “Arkless” fuses, states that these fuses are now 
made for voltages up to 500 volts. They are furnished in any 
capacity up to and including thirty amperes. These are made to 
tit any style fuse connection in all styles of fuse blocks. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., has recently 
closed a contract with the Benson Telephone Company, Benson, 
Minn., and the Red River Valley Telephone Company, of North 
Dakota, for 400-line generator-call visual-signal switchboards. 


THE MOORE ELECTRICAL COMPANY, Newark, N. J., is in- 
troducing the Moore portable artificial daylight apparatus for 
photographic purposes. This is a system of vacuum tube lighting 
which was given its first public demonstration for use in photog- 
raphy at the Old Guard Fair, recently held at Madison Square Gar- 
den, New York. 


THE WESTERN ELECTRIC COMPANY, 22 Thames street, 
New York city, has recently arranged a novel display of electrical 
fixtures. A whole room is devoted to this exhibit, and it is 
festooned profusely with the same. Those interested in this line 
of electrical supplies will, no doubt, find that a visit to this display 
will be interesting. 


THE BALLOU-HUTCHINS ELECTRIC COMPANY, Providence, 
R. I., is introducing a new automatic time switch which is a con- 
siderable departure from the ordinary apparatus of this nature. 
The switch-operating mechanism is mechanically insulated from 
the clock movement, ensuring accurate time and successful opera- 
tion, as well as unlimited capacity. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., has sold a 2,000-kilowatt revolving-field generator 
to the Memphis Consolidated Gas and Electric Company, of Mem- 
phis, Tenn. The motor department of the Stanley company will 
henceforth be in charge of Mr. A. W. Henshaw, formerly with the 
General Electric Company, Schenectady, N. Y. 


THE F. BISSELL COMPANY, Toledo, Ohio, is sending out an 
attractive circular, listing a number of electrical supplies, includ- 
ing automatic portable hand-lamps, distributing panels, pole plat- 
forms, pole seats, pole ladders, cable trolleys, cable messenger cars, 
marine cable hangers, double arming braces, duplex wire, doubled 
galvanized steel and iron wire and National telephone cables. 


THE SHELBY ELECTRIC COMPANY, Shelby, Ohio, manufac- 
turer of the Shelby useful light incandescent lamp, has made an 
important change in its New York office. While the office is still in 
the Parker Building, 225 Fourth avenue, Mr. W. G. McKennan, who 
has been with the company for a number of years, will hereafter 
have charge of the sales department in place of Mr. J. C. Wormley, 
who has resigned. 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, is ship- 
ping a number of fan motor orders to various parts of India and 
South America. Export shipments of Peerless transformers are re- 
ported, and a lively domestic demand for these and small direct- 
current power motors. An attractive addition to the company’s 
trade literature, entitled “Long Service,” tells concisely of the 
efficiency and durability of Peerless transformers. 


THE AMERICAN ELECTRICAL HEATER COMPANY, Detroit, 
Mich., has issued a very attractive circular, descriptive or electric air 
heaters, which it manufactures. The efficiency of these stoves, the 
manufacturer claims to be, is two watts for minimum and three 
watts for maximum per cubic foot of air, depending to a great ex- 
tent on the construction of the building, as well as location of room 
in which heater is to be placed. Circular will be sent on request. 
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THE WHITE SEWING MACHINE COMPANY, Cleveland, Ohio, 
is issuing a handsome bulletin in the interest of the White steam 
touring car. The first edition, dated Cleveland, Ohio, October, 1903, 
contains a number of half-tone reproductions of White touring cars 
and a surface map showing the route of the tour of Mr. James B. 
Dill, of East Orange, through the Maine woods in a White steam 
touring car. Mr. Ray D. Lillibridge is the editor of the White 
bulletin, and the production shows the characteristic excellent 
treatment which he gives to business literature of this kind. 


THOS. E. CLARK WIRELESS TELEPHONE AND TELEGRAPH 
COMPANY, Detroit and Pcntiac, Mich., announces that its business 
for this fall and winter looks exceedingly encouraging. At the 
present time, the company is moving into its new factory at Pontiac. 
Instruments are being prepared for use at the Universal Exposition 
at St. Louis, where it will have three stations in constant operation. 
The company is also getting out instruments for two stations for 
the government work at Washington and Baltimore and numerous 
orders for colleges, universities, nigh schools, and individual sets 
for short distances. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, has just issued its booklet, “Jeffrey Power Drills for Rock 
or Coal.” Contained therein is a complete line of drills (electric, 
steam, air and hand power), special steel augurs, “Jeffrey” drill 
truck, “Jeffrey” standard reel with cable, “Jeffrey” portable elec- 
tric mine plunger pumps, “Jeffrey” electric hoists, “Jeffrey” stand- 
ard electric coal cutters, “Jeffrey” electric locomotives, “Jeffrey” 
all-iron bevel gear jacks, “Jeffrey” water elevators, “Jeffrey” con- 
veyors, “Jeffrey” mortar and concrete mixer and miscellaneous 
labor-saving appliances. Booklet will be sent on request. 


THE CHASE-SHAWMUT COMPANY, 390 Atlantic avenue, Bos- 
ton, Mass., manufacturer of electric specialties, has purchased and 
equipped a new and model factory at Newburyport, Mass. Its main 
office and factory will be moved there about the middle of October, 
where will be provided increased facilities for handling the work 
and increasing the output very largely. The company has had a 
very successful season with its theatrical specialties, and has com- 
pleted and now has under way switcnboards for the following 
theatres: New York Theatre, Hudson Theatre, New Amsterdam 
Theatre, New Amsterdam Roof Garden, Metropolitan Opera House, 
Lyric Theatre, Empire Theatre, New York city; Auditorium 
Theatre, Baltimore, Md., and Globe Theatre, Boston, Mass. 


THE AMERICAN ELECTRIC TELEPHONE COMPANY, Chi- 
cago, Ill., reports that it has just shipped several carloads of central 
energy switchboard equipment to the Fort Worth Telephone Com- 
pany, Fort Worth, Tex. The capacity of the Fort Worth exchange 
is 6,000 lines, and the apparatus is of the American company’s best 
grade. This is one of the first large switchboards for independent 
service where each cord circuit is equipped for four-party selective 
signaling service, the American company’s high and low-frequency 
selective apparatus having been adopted. In addition to the Fort 
Worth equipment, a 3,000-line capacity switchboard has been sold 
to the Kewanee Telephone Company, Kewanee, Ill. This switch- 
board also is being equipped complete with four-party selective keys. 


THE EUREKA ELECTRIC COMPANY, Genoa and Chicago, Ill., 
has lately furnished new switchboard and telephone equipment for 
Brownstown Telephone Company, Brownstown, Ind.; East Valley 
Telephone Company, New Prospect, Wis.; Sidell Telephone Com- 
pany, Sidell, Ill.; F. W. Gratz, Atwater, Minn.; Tucker Brothers, 
Virden, Ill.; H. and J. Meyer, Cleves, lowa; Bedford County Tele- 
phone Company, Bedford, Pa.; Davenport & Tipton Telephone Com- 
pany, Tipton, Iowa; Rohret & Cotter, Oxford, Iowa; Gainsboro Tele- 
phone Company, Carrolltown, Ga.; W. H. Hargis, Granville, Tenn.; 
Taylor-Jeardeau Construction Company, Fullerton, Neb.; Wilson- 
ville Telephone Company, Stockport, Iowa; Golden Rod Telephone 
Company, Cedar Bluffs, Neb.; Equality Independent Rural Tele- 
phone Company, Equality, Ill.; D. L. Groce, Willow Springs, Mo.; 
Elston Telephone and Electric Company, Muscoda, Wis.; Jewell 
Telephone Company, Jewell, lowa; Independent Telephone Com- 
pany, Durham, Mo. The Eureka company is now housed in its new 
plant at Genoa, Ill, with increased capacity and better able to 
take care of its customers than ever in the past, and is distributing 
its No. 23 catalogue. New pulletins No. 26 and No. 27 are now in 
press and it will be pleased to forward these to any companies in- 
terested. 
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How many persons who use electricity in any form ap- 
preciate the character of the apparatus which is installed to 
keep a record of the power which they consume? The electric 
meter is usually put in by the supply company, and it is gen- 
erally tucked away out of sight, and, except when the bills 
come in, it is out of mind. The quality which it must possess 
is accuracy under all conditions, whether one lamp or fifty is 
burning, and it must remain accurate without requiring atten- 
tion. It is doubtful whether there is any other commercial 
device of which so much is expected. Delicate mechanisms are 
usually under the care of some one whose business it is to see 
that they are properly cared for and that they remain in adjust- 
ment, but the electric meter must take care of itself. It is 
sealed up and no one sees it but the man who reads it. In the 
construction of its parts it is not sufficient to work within the 
thousandth of an inch, but, when once installed, it must not 


expect any further attention. 


SELECTIVE WIRELESS TELEGRAPHY. 

On another page of this issue will be found a descripti 
of the wireless telegraph system devised by Mr. John Sto 
Stone, which is now being operated experimentally from a sen 
ing station at Cambridge, Mass., to a receiving station at Lyn 


Selectivity by Simple Harmonic Electrical Oscillations. 

The feature of the Stone system is that it is an attempt 
secure selective signaling by the use of simple harmonic ele 
trical oscillations. The method employed is described in tl 
Stone patents, which were abstracted in the ELECTRICAL R: 
view for December 20, 1902. The practical application of th 
method was not easy, but the work of Mr. Stone has resulte 
in the construction of apparatus by which he is able to sign: 
selectively across a difficult piece of country between Cambridg 
and Lynn, Mass., without being interfered with at all by othe 
electrical disturbances. The selectivity of the system can ¢ 
present be controlled within ten per cent, but this will no dout 
be improved by further work. At present Mr. Stone is workin 
upon selectivity alone, but when a selective system has bee 
brought to a commercial point, it will not be difficult to secur 
secrecy also. While Mr. Stone’s work is not yet completed, h 
has already made a noteworthy contribution to the art of wire 


less telegraphy. 


WESTERN UNION TELEGRAPH COMPANY’S ANNUAL REPORT 

In his annual report to the stockholders of the Wester: 
Union Telegraph Company, at the meeting held on October 14 
1903, Colonel Robert C. Clowry, the president, contribute: 
some remarkable figures to the literature of electrical finances 
The telegraph is one of the pioneer adaptations of electricity t 
commercial service, and beyond improvements in the trans 
mitting devices, the method of operation is the same to-day a 
it was when the first key was closed. The telephone and all th 
other forms of commercial adaptations of electricity have hac 
a most remarkable growth, but notwithstanding the facilit: 
which the telephone has brought about in the transmission o 
business communication, it is hard to see wherein it has usurpec 
any part of the telegraph field when we look at such figures a: 
Colonel Clowry has presented in this report. The revenues fo: 
the year ended June 30, 1903, were $29,167,686.80, an increas« 
of $1,094,591.70. There was an increase in expense of only 
$172,448.86, as against an increase in expenses last year, ovel 
1901, of $1,111,863.53. This business was transmitted over 
196,517 miles of poles and cables, carrying 1,089,212 miles oi 
wires. The reorganization of the service has also been com- 
pleted, and the system of thorough inspection, including the 
Atlantic and Cuba cable terminals, has been vontinued; and a 
further reduction of expenses has also been effected. Colonel 
Clowry is to be congratulated upon his successful administra- 
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RELATIVE VALUE OF ILLUMINANTS. 

In this issue appears an abstract of the Fourth Progress 
Report of the Committee for Investigating the Photometric 
Values of Arc Lamps of the National Electric Light Associa- 
tion. The report in its entirety is especially valuable and 
voluminous, and copies of it should be sought by all persons who 
are interested in the subject of illumination. 

Since the advent of illumination by electricity, the contest 
between the electric and the gas lighting interests for supremacy 
has been unrelenting. By force of circumstances, an amount 
of information has been accumulated bearing upon the photo- 
metric values of are and incandescent lamps which has placed 
this branch of electrical application practically on a par with 
others. The power required, the characteristics and the pecul- 
iarities of electric illuminants are so well understood that, by 
comparison with what is known of other sources of illumination, 
electrophotometry may be considered an exact science. 

The opportunities for variations, inefficient service, and 
what amounts to failure, in gas lighting are so numerous and 80 
hard to check up as to make it well-nigh impossible to standard- 
ize any of the numerous accessories for the utilization of gas as 
an illuminant, and this is true to such an extent that gas light- 
ing, judged by exact standards, may still be said to be beyond 
the control of the operator. 


Investigations on the Nernst Lamp. 

Returning to the report, we find it contains a great deal of 
interesting information bearing upon the Nernst lamp. A re- 
view of the findings of the committee brings out the following 
points: The variations in candle-power of the Nernst lamp for 
slight variations in voltage are particularly marked. Variations 
in voltage necessarily involve variations in the current taken by 
the lamp. The report gives a value of 0.4 ampere per glower 
as the most satisfactory current to be used from a photometric 
standpoint. 

The report emphasizes the fact that the maximum candle- 
power emitted by the Nernst lamp occurs directly beneath the 
lamp and that, when considered in connection with many of 
the uses to which the illuminant may be put, this distribution 
is very good, since it provides sufficient upward light for the 
purposes of genera] illumination, while the light thrown down- 
ward is very strong. For reading tables, counters, machine shop 
practice, drafting rooms, ete., such a distribution is often 
valuable. 


Economy of the Nernst Lamp. 

The economy of the Nernst lamp, as given by the committee 
report, and as based on the mean spherical candle-power of the 
lamp, does not show this lamp to be much superior to the in- 
candescent bulb. 

The tests upon the one-glower lamp show a variation with 
a clear globe and with an opal globe from 4.11 watts per mean 
spherical candle-power to 4.91 watts per mean spherical candle- 
power. In the six-glower lamp an improvement is noted, the 
consumption being, with clear globe, but 3.3 watts per mean 
spherical candle-power, and with the opal globe four watts per 
mean spherical candle-power. 


Vol. 43—No. 17 


With the Nernst lamp, as with all other lamps, the manner 
in which the light is equipped has, of course, much to do with 
the volume of light which is distributed. The committee re- 
port shows that, in the case of a three-glower lamp consuming 
approximately constant power and fitted with nine different 
commercial equipments, a maximum variation of eighty-four 
per cent in mean hemispherical candle-power is produced. This 
is greater than one would believe possible. 

The report contains much interesting matter bearing upon 
the effect of varying the number and arrangement of the glow- 
ers ina holder. The whole matter may be summed up by saying 
that increasing the number of glowers augments the efficiency 
of the lamp in candle-power per watt, notwithstanding the 
screening action of the glowers upon one another, owing to the 
fact that, through mutual radiation, the temperature of the 
glowers increases with the number of glowers used. 


Comparison of Arc and Nernst Lamps. 

The comparisons which are given between the six-glower 
Nernst lamp, the 6.6-ampere direct-current series arc, and the 
7.5-ampere alternating-current series are are particularly in- 
structive. Apparently, the are lamp is superior to the Nernst 
lamp when considered as a source of illumination for street 
lighting. The arc lamps give a surface illumination over twice 
that of the Nernst lamp at a distance of 150 feet from the lamp. 
This, of course, is owing to the fact, as brought out in Fig. 7, 
that the maximum candle-power of the Nernst lamp occurs im- 
mediately under the lamp, while that of the alternating-current 
are lamp occurs at about thirty-eight degrees below the horizon- 
tal, and that of the direct-current are lamp at about twenty-four 
degrees below the horizontal. The economy for street illumina- 
tion is therefore greater when the arc lamp is used than it would 
be if the Nernst lamp were employed; the Nernst lamp always 
having the advantage over the arc lamp of greater steadiness, 
or at least of less sharp variations in candle-power under the con- 
ditions of ordinary service. 


The Welsbach Mantle. ; 

Through the information which the report gives of the rela- 
tive value of the Welsbach mantle and of the flat gas flame, we 
are given a better insight than we have ever before had of the 
real value of gas as an illuminant. The committee’s report 
may be taken as the entering wedge which will finally break 
asunder the vast accumulation of ignorance with which we are 
dominated at the present time concerning gas lighting. An 
enormous amount of work must be done before the situation is 
thoroughly cleared up and before this illuminant can be dis- 
cussed on its merits in ite relation to other illuminants; but 
progress has been made. We are on a firmer foundation. We 
are better equipped to attack the problem in the light of truth, 
and we are sure that this record of performance will greatly 
stimulate and aid the development of electric lighting. 

The report should receive high recommendation from all 
authoritative sources, and Dr. Matthews and his associates again 
deserve the thanks of the electrical fraternity for the masterly 
manner in which the present report treats of the matter pre- 
sented. 
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THE DEPARTMENT OF MACHINERY AND 
THE POWER PLANT OF THE ST. 
LOUIS EXPOSITION. 


BY THOMAS M. MOORE, CHIEF, DEPART- 
MENT OF MACHINERY. 


Radical departures in all of the great 
classes of machinery will be illustrated 
by distinct novelties in Machinery Hall 
at the Universal Exposition of 1904. 
Gas engines of great power, steam tur- 
bines, enormous machine tools, automatic 
machinery, practical climination of the 
line shaft and pulleys and the substitu- 
tion of directly connected motor in ma- 
chine shop practice, high pressures and 
superheated steam in engine and boiler 
practice, the generation of gas for dis- 
tinctly power purposes will perhaps con- 
stitute the newest and to the engineer 
the most interesting and instructive fea- 
tures; but the great standards and the 
standbys which have been evolved by 
the master minds of the engineering 
world will not be lost sight of or ignored. 
The machinery department has been for- 
tunate enough to engage the cooperation 
and active, cordial and hearty support of 
the machinery industries both at home 
and abroad. , 

It has been possible to arrange for the 
collection here of the greatest power 
plant that the world has ever seen, and 
further, to assemble a collection of ma- 
chinery for making machinery which will 
adequately picture the condition of that 
most important industry. The offerings 
have been so many and so notable as to 
necessitate a very careful selection of the 
exhibits for which space will be allotted. 
There ig a motive, a harmony, a picture 
present in exposition work quite as much 
as in the art of the musician or painter 
or sculptor, and he who merely collects 
a heterogeneous mass of exhibits, how- 
ever worthy individually, yet without re- 
lation or sequence or logic, fails. And 
so, in the machinery department the ef- 
fort has been not so much to gather to- 
gether a collection, as to gather together 
a collection of masterpieces, each repre- 
senting the best thought in each particu- 
lar line of endeavor, yet each having its 
relation to the other elements and the 
total making a complete, coherent, ef- 
fective and instructive picture. It is 
hoped that this motive will live in history 
in contradistinction to the remembrances 
of the machinery departments in former 


expositions, where the recollection of only 


one or two great items has survived. 

In the foreground and centrally lo- 
cated, the great power plant of the ex- 
position will properly claim the first at- 
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tention. This remarkable collection will 
include a total of about 50,000 horse- 
power in steam and gas engines and will 
occupy the entire westerly half of Ma- 
chinery Hall, or an area of something 
over 200,000 square feet, about the size 
of an ordinary city block. There will 
be installed on this space three great lines 
of prime movers. ‘Ihe northern line will 
consist of steam engines exhibited by the 
foremost builders in England, France, 
Sweden and Germany, as well as by the 
great establishments of this country. The 
southern line will consist of gas and oil 
engines. The central line between these 
two will be made up of mammoth steam 
and gas engines. It would be erroneous 
to consider any one of these lines as more 
important than either of the other two, 
but the character of Machinery Hall ren- 


ders it necessary to install the highest and 


most massive engine units in the central 
bay of the building. Each line is 100 
feet wide and about 600 feet long and 
each will be full of engines in operation. 

The great gas engine from the works 
of John Cockerill, of Seraing, Belgium, 
will cover an area eighty-two feet long 
by forty-three feet wide. ‘This engine 
with its electric generator weighs over 
400 tons; it has five times the power of 
any gas engine ever exhibited in any 
exposition; it has three times the power 
of any gas engine on the Western Hemi- 
sphere, and twice the power of any gas 
engine operating in Europe, and it is 
fifty per cent greater than any gas en- 
gine ever designed and now in process of 
construction. It will exemplify the high- 
est type and the greatest might yet seen, 
or likely for many years to be scen, in the 
development of the gas engine. It intro- 
duces a new factor for consideration in 
the planning of great railway and light- 
ing power plants. 

Another new factor is the steam tur- 
bine or steam turbo-generator. This il- 
lustrates the long-sought but until very 
recently never realized, the rotary steam 
engine. The largest engine of this type 
will be one of 3,000 horse-power, from 
the General Electric Company, of Schen- 
ectady. It has the advantage of being 
extremely economical in the space re- 
quired for its installation and oper- 
ation, very inexpensive foundations and 
remarkable efficiency. It is stated that 
orders for engines to a total of over 
500,000 horse-power ‘are now held in 
abeyance, pending the determination of 
the practical success of the steam turbine. 
From this it should not be understood 
that turbo-generating sets are still in the 
experimental stage, for nothing of un- 
proven worth or efficiency will be shown 
in our exposition power plant, but in- 
vestors like to see what they are to pay for 
—to see is to believe—and not one person 
in half a million has ever seen a high- 
power steam turbine in operation. 
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In reciprocating steam engines the 
most powerful shown will be from the 
Allis-Chalmers Company, of Milwaukee 
and Chicago. This is a vertical and 
horizontal compound engine of the type 
which furnishes power for the Manhattan 
Elevated Railway, in New York. The 
engine to be exhibited here towers over 
thirty-five feet above the floor level, it 
covers about 1,700 square feet of floor 
space, and with its generator (built by 
the Bullock Electrice Manufacturing 
Company, of Cincinnati) it weighs over 
600 tons, that is, thirty average car 
loads. 

Each of the engines in the power plant 
will be directly connected to its electric 
generator; for the distribution of energy 
throughout the entire exposition will be 
electrical and all artificial light, all cas- 
cade or fountain work, and all motion 
wherever found in the exposition will 
have its source in the power plant in 
Machinery Hall and the Steam, Gas and 
Fuels Building which is an annex to Ma- 
chinery Hall. 

A noteworthy feature of the power 
plant installation will be the illustration 
of the elimination of space by the exact- 
ness of method and expression which 
now obtains among engineers the world 
over. ‘Taking one installation for ex- 
ample, one element is being built in San 
Francisco, Cal., another in Jeanesville, 
Pa., another in Ampere, N. J., another 
in Providence, R. I., and still another in 
Boston, Mass. Still the five will be as- 
sembled here and, without question, they 
will all fit the one to the other and oper- 
ate as if built in one shop. The same is 
true of another installation; one element 
of which is being constructed in Seraing, 
Belgium, another in Manchester, Eng- 
land, a third in Schenectady, N. Y., and 
a fourth in Milwaukee, Wis. For the 
most part it is improbable that any one 
of these engineers has ever seen any one 
of the others. Certainly, no builder of 
one part has seen the progress of the 
work on the other parts, yet engineering 
has become such an exact science both in 
itself and in its expression that the per- 
fect operation of the complete machine 
when assembled can not be reasonably 
questioned. 

The Steam, Gas and Fuels Building, 
which covers an area of about 100,000 
square feet, is in effect an annex to 
Machinery Hall. In this building will be 
found great hoppers for storing the 4,000 
tons reserve supply of coal and me- 
chanical means for automatically con- 
veying this coal from the cars to the 
bunkers and from the bunkers to the fur- 
naces and gas plants. The daily con- 
sumption of coal will exceed 400 tons, 
and the total length of the automatic con- 
veyor lines will be about three-quarters 
of a mile. Boilers, gas producers, 
briquette machines, various types of me- 
chanical stokers, forced draft apparatus, 
water purifiers, and exhibits of items di- 
rectly germane to the subject of steam 
generation and control will be installed 
in this building. 
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SHOP TESTING FOR COMMERCIAL 
SERVICE—III. 


BY BERTRAND B. ABRY. 


THE DIRECT-CURRENT SHUNT AND COM- 
POUND MOTOR. 

The usual tests made on shunt and 
compound motors are practically the same 
and the results obtained and the curves 
plotted therefrom are in general similar, 
with one exception, namely, the speed curve 
of the two motors. The shunt motor is 
essentially a constant-speed motor, where- 
as the speed of the compound motor 
varies with the load. 

In this article the shunt motor will be 
considered in particular, and the com- 
pound motor noted where the difference 
in the calculations and the curves are 
marked. 


The following are the usual tests and 
calculations made: 

1. Speed test. 

2. Iron loss and saturation, and fric- 
tion tests. 

3. Brake test. 
. Efficiency calculated from the losses, 
. Temperature test. 
. Insulation test. 
. Speed Test—In making a speed test 
on a shunt motor, a convenient method is 
to belt-connect the motor to a generator of 
a slightly greater capacity. This allows 
overload speeds to be obtained if desired. 
Another method sometimes used is to rig 
the motor with a Prony brake and vary 
the load and the speed in that way. 
Using a generator as load, the obser- 
vations made on the motor are as follows: 
She ee 


Speed. 


Ge 


= CG Cr pr 


— 


Armature Field 
Amperes, | Amperes. 


It is usual to begin the test at full 
load or a slight overload according to the 
test requirements. When the test is 
started adjust the generator field and load 
until the motor is giving its full load, 
or the desired overload output. Hold the 
voltage and motor field current constant, 
and begin taking observations. Note the 
speed and observe the reading of the in- 
struments at the same time. The total 
amperes are of course the sum of the 
motor armature amperes and field am- 
peres, and are simply calculated for each 
set of readings. After taking the first 
set of readings, cut down the load; that 
is, the motor armature amperes. This is 
done by changing the load on the gener- 
ator. Continue these readings until no 
load conditions are reached. Throw the 
belt off, remove the pulley, and take a 


Total 


Voltage. Ames 
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final set of readings, being careful, how- 
ever, that the motor field current is not 
reduced. 

Together with the speed curve of the 
shunt motor, the field ampere curve is 
usually plotted. In these tests this will 
naturally be a straight line. 

Plot the speed and field ampere curves 
on a total or external dmpere base; that is, 
the sum of the armature amperes and 
field current. Fig. 71 shows the general 
shape of such curves for both shunt and 
compound motors. 3 

Although a shunt motor is considered 
a constant-speed motor, there is always 


Volts. Arm. Amps, | Field Amps. 


this slight variation in speed from no 
load to full load, as shown by the curve. 
This gradual decrease in the speed may be 
accounted for as follows: 

In varying the load over the range de- 
sired for making a speed test, the drop 
in the armature increases from a mini- 
mum at no load to a maximum at full 
load or overload. With a constant field 
the effect is equivalent to reducing the 
impressed voltage. By keeping the im- 
pressed voltage constant, and gradually 
decreasing the tield as the load is in- 
creased, this drop might be entirely com- 
pensated for and a constant speed ob- 
tained for all loads. But as the drop in 
speed is not excessive, it is customary to 
make the speed test with a constant field. 

It should be stated in this connection 
that the position of the brushes also 
affects the speed. Much depends upon 
the design of the machine, but in gen- 
eral, with sufficient back lead, an in- 
creasing speed with an increasing load 
may be obtained. On the other hand, a 
decreasing speed with an increasing load 
results, even to a more marked degree 
than shown on the curve, when the brushes 
are given a forward lead. 

It may also be noted that it is possible 


Volts. Amperes. Speed. 


to get an increasing speed with an in- 
creasing load due to armature reaction 
alone, which may be sufficiently great to 
weaken the field. 

9. Iron Loss and Saturation and Fric- 


1 These curves, Figs. 7,8 and 9, are not plotted from 
the performance of any particular motor but are 
merely intended to show the general shape and relation 
of such curves. 


Total Amps. 


Torque. 
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tion Tests—The method of making these 
tests has already been explained under the 
direct-current generator. In this case the 
motor is run as a generator, belt-connected 
to another motor. The same observations 
are made and the curve plotted in a simi- 
lar manner. 

3. Brake Test—This test provides a 
convenient method for determining the 
efficiency of any machine by measuring 
the torque and the kilowatt input and 
output. Any convenient form of brake, 
such as the Prony brake, may be used. 

The following data are observed and 
calculated : 


| Observed Torque at One- 
Speed. Torque. Foot Radius. 


From these results the total amperes 
are calculated and the observed torque re- 
duced to pounds torque at one foot radius 
after first making allowance for the tare. 
In a test of this kind it is usually quite 
difficult to obtain accurate speed read- 
ings. If a satisfactory speed test has been 
made previous to the brake test, it is not 
necessary to note the speed during this 
test, since it may be obtained from Fig. 
7 for the several corresponding total am- 
peres. From the above observed data plot 
accurately in pencil a preliminary curve 
of speed and torque, using total amperes 
as abscisse as shown in Fig. 8. In motor 
calculations we use total amperes because 
the efficiency varies with the total energy 
put into the machine. That is to say, 
a certain amount of power is delivered to 
the motor from the line, part to the arma- 
ture and part to the field, and we obtain 
a certain torque at the pullev after sup- 
plying the losses. From the ratio of out- 


put and input we obtain the efficiency, as 


will be shown later. 

From this preliminary plot of the speed 
and torque select even values (for con- 
venience only) of the amperes and note 
the corresponding values of the torque and 
speed. Tabulate as follows: 


B. H.-P. E. H.-P. 


Efficiency. 


| 

Knowing the speed and torque, the 
brake-horse-power may be computed from 
the following formula: 

Brake horse-power = speed x torque X 
a where torque equals pounds pull 
at one-foot radius. For convenience the 
above equation may be written 
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Brake horse-power = speed X torque X 
0.0001904. 

The electrical-horse-power equals of 
course total amperes multiplied by volts 
and divided by 746; that is, 

Electrical horse-power = wat pe 


The electrical horse-power represents 
the input to the motor and the brake- 
horse-power the output, hence the ratio of 
the output to the input gives the efficiency. 

The characteristic curves of a shunt 
or compound motor are plotted from these 
results. They take the general form 
shown in Fig. 9. 

4. Efficiency Calculated from the Losses 
—This method of obtaining the efficiency 
is sometimes used to check the efficiency 
obtained from the brake test. 

The cold resistance should be measured 
and then increased such an amount as 
will correspond to the average tempera- 
ture at which the motor will probably run 
in service. This was explained fully under 
the direct-current generator. When this 
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MOTORS. 


has been done a speed curve should be 
taken noting the following: 


Armature Field Total 
Amperes. , Amperes. Amperes. 


d 

Observe also no load readings on the 
neutral point. The column of total am- 
peres is calculated. Make a preliminary 
plot of speed and field current with total 
amperes as base. Then as before, take 
even values of amperes and read off cor- 
responding values of the speed and field 


| 
Speed. Volts. 


mre | a | lM | a ff | ee 


ELECTRICAL REVIEW 


Calculate the different columns begin- 
ning with “armature amperes” which is 
equal to total amperes minus field am- 
peres. 

The C'R armature loss = (armature 
amperes)? x corrected armature resist- 
ance. 

If a compound motor, the corrected 
series field resistance must be included. 

The C*R shunt field and rheostat loss = 
volts X field amperes. 


eed De le Maes falta at 
Rec Me estes lea ln Olsdea ad 
fede ease Meee Meas ical fica allaslenect 

eat ee ee 
| 2 eee TT 

soo) t pied eral sheet || 
a teers ede so ears lecale 

plete ea esl altel Sede alee | 
1 eee eee eee 
AE slesee Ne loss ecclissi od 
Reena ee 
Gam ia i as a 
heute, a ERESSE 

i E a Seek 
pape A a a 

Aa ee 
60 Jo &o 

Amperes 
Fig. 8.—PRELIMINARY PLOT OF SPEED AND 
TORQUE. 


As in the case of generators the C?R 
brush loss is calculated from the brush 
cross-section and the total amperes flow- 
ing. That is, for a certain number of am- 
peres per square inch, there will be a cer- 
tain average drop, as explained under 
direct-current generators. The product 
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of the drop and the total amperes gives 
the watts lost in the brushes. 

The iron loss, brush friction loss, and 
the friction and windage loss may be 
computed from the no load readings as 


current. Tabulate as follows: observed in the speed test. That is, these 
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losses will equal the total no load watt 
(watts in armature and field) minus n 
load field loss. 

Adding all these losses gives the tota 
loss in the machine, which should b 
noted in the “total loss” column. 

Watts input = total amperes X volts a 
terminals of machine. 

Watts output = watts input — losses 

And as before, the efficiency = out 
put/input. 

The torque for different loads may be 
calculated from the brake-horse-powel 
formula, where 
Torque=B. H.-P. x 33,000/2 r x R.P.M. 

=B. H.-P. x 5,252/R. P. M. 
=watts output x 7.04/R. P. M., 

The efficiency calculated in this man- 
ner from the losses should check with the 
efficiency as obtained from the brake test. 

5. Temperature Test—The tempera- 
ture test on a motor is similar to a gen- 
erator temperature run and is made to 
determine the temperature rise of vari- 
ous parts after a certain length of run 
at a predetermined load. 

6. Insulating Tests—The insulation 
tests on these motors are carried out in a 
manner similar to the generator insula- 
tion tests, but varying only between 1,500 
to 3,000 volts alternating current. 
> 

Foundry Exhibit at St. Louis 
Exposition. 

President Engler, of the Worcester 
Polytechnic Institute, recently had a con- 
ference with a number of leading foun- 
drymen from different parts of the coun- 
try respecting the building and exhibit 
which the latter purposes to have at the 
St. Louis Exposition. It is proposed to 
erect and operate a model foundry, fully 
equipped with all necessary apparatus and 
exhibiting in operation all the processes 
of modern foundry practice. An advisory 
committee has been appointed to organize 
the work, and of this committee Presi- 
dent Engler is a member. The Worces- 
ter Polytechnic Institute has been invited 
to prepare complete plans for the build- 
ing, having in mind special reference to 
ideal conditions as to light, heat, ventila- 


tion and sanitation, and to a maximum 
of economy and efficiency by convenience 
of arrangement and use of the best modern 
devices in machinery and methods. Be- 
sides furnishing space for all ordinary 
operations in iron, brass, aluminum, steel 
and lead, the building is to provide ac- 
commodations for a chemical laboratory, 
an exhibition ee a library and read- 
ing room, etc. This foundry exhibit is 
designed to be arta educational in 
its character, and during the entire time 
while it is in operation at St. Louis it 
will be under the direction and charge of 
the Worcester Polytechnic Institute. 
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The Home Telephone Company, Dayton, Ohio. 


A Description of the Large Automatic Exchange Recently Inaugurated. 


HE automatic telephone exchange 
built for the Home Telephone 
Company, of Dayton, Ohio, by the 

Automatic Electric Company, of Chicago, 
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EXCHANGE BuiıLDING, Home TELEPHONE 
COMPANY. 


Il, having a present installation for 
6,000 stations and an ultimate capacity 
of 19,000, began service early in July. 
The five-story building in which the ex- 
change is located is at the corner of Fourth 
and Jefferson streets, in the centre of the 


Fra. 1.—W ALL SET. 


city, and occupies an area of forty-nine 
feet by 104 feet. The lower three 
floors are rented for stores and offices; 
the fourth floor contains the offices 


for the Home Telephone Company 
and of the United States ‘Telephone Com- 
pany, and the terminal room in 
which the distributing rack, the power 
plant, wire chief, and the informa- 
tion and trouble clerks are located. The 
fifth floor is one big hall without columns 
and contains the automatic switchboards 
and a repair room. The equipment is the 
Strowger automatic system, and the 


same motion, using consecutively the holes 
7, 1 and 2, and at last he presses the push- 
button, thus ringing subscriber No. 5712. 
If telephone No. 5712 is busy the calling 
party will hear in the receiver a buzzing 
sound. When a conversation is ended 
the hanging up of the receiver restores 
all connecting apparatus to the normal 
position. 

The subscriber’s set is cither a wall 


Fie. 4.—Grovur or TEN SWITCHBOARDs, REPRESENTING 100 SUBSCRIBERS. 


method of calling may be given in a few 
words. There are now in operation 2,000 
telephones, and the balance are being 
rapidly connected up. 

Suppose subscriber 2378 wants to call 
5712, he takes receiver from hook, puts 
his finger in hole No. 5 on the dial of his 
telephone, as shown in Fig. 1, pulls it 
to the finger stop and lets it return to 
normal position. He then repeats the 


telephone, Fig. 1, or a desk telephone, 
Fig. 2. The wall telephone is a well fin- 
ished box which contains the calling and 
talking apparatus, the ringer and the local 
battery, which consists of two dry cells. 
The desk set contains only the transmit- 
ter, induction coil, and the calling device, 
while the ringer and local battery are 
placed at any convenient point. The desk 
set is a nickel-plated, polished apparatus, 
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the weight of which is approximately 
seven pounds complete. 

Each subscriber is connected to the ex- 
change by two lines which end in what is 
called a first selector switch, Fig. 3. This 
first selector consists of a couple of relays; 
a vertically and rotatably movable shaft 
which bears at its lower half three wipers 
and three contact banks. The contacts in 
these banks are arranged in three rows, 


ELECTRICAL REVIEW 


exchange, and the wiper automatically 
connects with one of these contacts which 
is not busy. At this point the mechanic- 
al part of the first selector switches off. 
The above-mentioned cable ends in a sec- 
ond selector, an apparatus almost like the 
first selector. ‘The subscriber’s second 
operation, with the finger in the seventh 
hole of the dial, raises the shaft of the 
second selector to the seventh row of the 
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Fie. 5.—ViEw ALONG THE FRONT OF SWITCHBLAKDS, SHOWING First SELECTOR, SECOND 
SELECTOR AND CONNECTOR ‘TERMINALS. 


of ten contacts to the row, mounted in 
semi-circular form. The upper bank is 
the “busy” bank and the two lower ones 
the “line” banks. The above-mentioned 
shaft coincides with the geometrical axis 
of the banks, and the wipers are adapted 
to connect to the contacts, one wiper for 
each bank. The subscriber’s operation of 
rotating the dial with the finger in the 
fifth hole will lift the shaft, and with it 
the wipers, to the fifth row of the bank 
contacts. These contacts are connected 
by cablea to group “five thousand” in the 


contacts and connects with one of the con- 
tacts in that row which is not busy. These 
bank contacts are connected by another 
cable to the seventh hundred of the fifth 
thousand group, and the cable ends in 
what is called a connector. The connec- 
tor differs from the selector in being 
adapted to respond to the last two opera- 
tions of the calling subscriber, vtz., the 
tens are called by lifting the shaft of the 
connector, and the units by rotating the 
same, 80 that the rotating of the dial with 
the finger in No. 1 will lift the connector 


at 


shaft to the first row of bank contacts ar 
the movement using No. 2 rotates tł 
shaft to the second contact of the fir 
row. From these contacts two wires lea 
to the line of subscriber No. 5712. 
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Fie. 2.—DEsk SET. 

Suppose that swhseriber No. 2379 want: 
to call No. 5713, he can not use the same 
set of bank contacts and cable wires fron 
first to second selector and connector 
since No. 2378 occupies these lines al. 
ready. He must therefore use lines that 
are not engaged. The first selector o! 


Fic. 3.—Front VIEW, SELECTOR SwIrcu. 


No. 2379 will automatically rotate to the 
second contact, or the first which is nol 
in service in the fifth row of bank con- 
tacts, thus connecting with another sec. 
ond selector and another connector whick 
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are free. It will be seen that the wipers, 
banks and connecting cable; correspond 
to the cords in the manual board, and 
that the selectors select in each case an 
idle cord. The ringing is done by a ring- 
ing relay on the connector. Suppose (in 
the first case referred to) that subscriber 
No. 5712 is busy. As soon as the con- 
nector wiper worked by No. 2378 strikes 
the busy connector contact the connector 
is released even before the dial of 2378 
has completed its back motion, and a bat- 
tery current thrown on the calling sub- 
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scriber’s line gives him the busy signal. 
It is impossible to cut in on a busy line. 
As long as the two subscribers talk to- 
gether nobody can disturb them. If the 
called subscriber desires to disconnect 
himself from the calling party he may do 
so by rotating his dial once and hanging 
up the receiver; so that nobody can mali- 
ciously occupy the line of anybody else. 
In order to be able to restore each switch 
to its normal position one part of it must 
remain connected to the talking lines. 


ELECTRICAL REVIEW 


In former plants each switch possessed 
two relays of very low resistance which 
were cut in series with the lines, t. e., 
one had to talk through them. Though 
the transmission of the voice was excel- 
lent, the system was changed to a so- 
called bridging system, in which each 
switch has two relays of one thousand 
ohms together, connected across the two 
lines, so that the talking line is an unin- 
terrupted metallic circuit with no self-in- 
duction besides that of the line itself. To 
voice currents having a high frequence 


Fic. 6.—GENERAL VIEW OF SWITCHBOARD Room. 


the high-wound relays are entirely im- 
penetrable. In Dayton the bridging sys- 
tem was used for the first time on a 
large scale. 

Looking at the accompanying switch- 
board illustrations it will be noticed that 
the switches are mounted on frames made 
of angle iron. Each frame or so-called 
switchboard is ten feet five inches long, 
and eight feet nine inches high. A switch- 
hoard consists of six shelves. Tach first 
selector is directly connected to a sepa- 
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rate line so that each switchboard repre- 
sents 100 subscribers. The top shelf has 
fifteen second selector switches and the 
second shelf has fifteen connector switches. 
Any switch can be taken off without dis- 
turbing the others and without discon- 
necting a wire, and if necessary may be 
replaced by another one. Ten boards are 
arranged (Fig. 4), the one behind the 
other forming a group of one thousand 
first selectors, with requisite second se- 
lectors and connectors, and six of these 
groups form the whole exchange of six 
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thousand lines. It may be mentioned that 
each thousand group can be completed by 
itself and be taken into service inde- 
pendently of all other thousand groups. 
In the Dayton exchange four groups were 
used while the last two groups were in 
course of erection. And just as easily ex- 
tensions to the present equipment may be 
made without disturbing the service of 
the working groups. As there are fifteen 


connectors for each one hundred sub- 


scribers, or to each switchboard, it will 
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be seen that fifteen calls can be made into 
a board, and fifteen calls can be sent out 
at the same time, thus allowing thirty 
switches of each one hundred to be in 
use at the same tıme. This percentage of 
thirty can easily be increased by simply 
filling the empty spaces on the second se- 
lector and connector shelves, the two 
shelves at the top of each board (Figs. 5 
and 6). The ultimate capacity of the 
Dayton board is twenty-five calls into 
each one hundred, and at the same time 
twenty-five calls out of each one hundred, 
a percentage which will never be required. 

Looking at the illustration, Fig. 5, three 
cable terminals will be noticed on each 
board. The one on the right side at the 
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Fig. 7.—TELL-TALE BOARD. 


top is the terminal used for the first se- 
lectors. The top one on the left side is 
the second selector terminal and the one 
underneath is the connector terminal. 
The cables leading from the first selectors 
to the connectors run along the side of 
the board (Fig. 4); the cables from the 
second selectors to the connectors run 
from board to board backward at the top 
of the boards, and the cables from the 
connectors to the lines are seen inside of 
the left side post. The lines come to 
the board through the floor from the dis- 
tributing rack, located on the fourth floor. 
The distributing rack does not possess any 
features differing from those used in 
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manual telephone exchanges. It was built 
by Frank B. Cook, of Chicago, and is 
equipped for 6,000 lines. 

The outside construction of the plant is 
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district aerial cables are strung, the long- 
est being four miles. The lead cover is 
used as “ground.” The lines enter the 
exchange by passing through a heat coil 
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Fic. 8.—PowER BOARD, GENERATOR AND INTERRUPTER MACHINES. 


as perfect as it can be made. In the busi- 
ness district two hundred pairs of lead- 
covered cables are laid in fifteen miles of 


which is mounted on the switchboard on 
the back of each switch. | 
Over each strip of the distributing rack 


Fic. 9.—SroRAGE BATTERY PLANT. 


a small lamp is lighted as soon as the 
heat coil breaks down, indicating immedi- 
ately where the trouble is located. From 
each switchboard a so-called tell-tale cir- 


underground conduits. Branches are 
brought to poles situated in alleys whence 
every telephone can be reached by an un- 
supported drop. Outside of the business 
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cuit leads to a relay on the tell-tale board, 
as shown in Fig. 7. This tell-tale board 
is made of slate, mounted on an iron 
frame. Whenever a heat coil blows, in- 
stantaneously the relay corresponding to 
the board on which it is located is ener- 
vized and closes the circuits for a lamp 
and a bell. It is possible with one glance 
at the tell-tale board to locate the trouble 
by the lamp which is glowing. These 
tell-tale relays and lamps occupy the 
upper half of the tell-tale board. On 
the ‘lower half the generator lamps are 
mounted. The ringing generator is con- 
nected to nickel bus-bars. There is for 
each switchboard a pair of lamps and a 
separate pair of wires. Should a call go 
into a short-circuited line the ringing gen- 
erator will not be short-circuited, but the 
generator Jamps flash up and indicate to 
the attendant at once where to look for 
trouble. A short-circuit in a line will 30 
show up in the exchange. If the sub- 
seriber at the end of a short-circuited line 
tries to make a call he will not get the 
desired number, but his first selector 
makes an unusual noise and the attendant 
can at once find out what has happened. 
Another trouble which may arise in the 
outside construction is a ground. That 
shows up in the exchange by blowing the 
heat coil on the back of the switchboard 
and ringing the tell-tale bell. An “open” 
in one of the lines will indicate itself by 
the improper working of the first selector 
in that line. Open lines, crosses, grounds 
and foreign circuits promptly indicate 
themselves in the exchanges, and the at- 
tendant can generally clear out a trouble 
before the subseriber knows anything 
about it. It is sometimes necessary to 
find out which subscriber has called an- 
other subscriber. That is easily done by 
means of small pilot lamps on the back 
of the switchboard. As soon as a switch 
is lifted off its norma] position the lamp 
at the end of the shelf lights up. These 
lamps are arranged so that they can be 
seen from any place in the exchange. As 
a help to follow a call small blue-prints 
are affixed to the board, which diagram- 
matically show the circuits. 

The power to operate the switches is 
delivered by two storage batteries of 
twenty-six cells, built by the American 
Battery Company, Chicago, having 400 
ampere-hour capacity each. The batteries 
are charged by two motor-generators, 
which are supplied with current from 
the electric light circuit at 220 volts. Be- 
sides the generators the power platform 
contains three ringing generators and two 
interrupter machines. 

The power board, Fig. 8, has three 


terest. 
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panels of marble and holds all the neces- 
sary measuring, switching and protecting 
apparatus. The different kinds of cur- 
rent are brought to the fifth floor in iron 
conduits, and are distributed on top of 
the board in a style somewhat similar to 
the outside work. The leads are fastened 
to insulators which are supported by pins 
on the top of the switchboard. It was a 
principle of construction to have all 
wiring done as open as possible, so that in 
case of trouble every wire is accessible 
without disturbing any other wire. The 
illustrations show how every cable and 
every power wire can be followed from 
beginning to end without lifting any 
cover. 

In the building of the Home Tele- 
phone Company the Dayton branch of the 
United States Telephone Company is lo- 
cated. This company has long-distance 
lines all over the state of Ohio, and 
already has connections with Cleveland, 
St. Louis and other important places. If 
a subscriber wants long-distance he calls 
the long-distance operator who has a num- 
ber like any other subscriber. The long- 
distance operator makes manually the toll 
connection, as it is usually done, and 
plugs the subscriber to the toll line. In 
the case of incoming calls the operator 
makes the connection through her toll 
board, calling and ringing the subscriber 
with the automatic instrument afhxed to 
the toll board. 

The officers of the Dayton Home Tele- 
phone are: John T. Barlow, president; 
H. C. Kiefaber, vice-president; James C. 
Reber, secretary and treasurer; R. D. 
Funkhouser, cashier. 

The telephone world is watching the 
installation at Dayton with keenest in- 
It was the first automatic ex- 
change of so great a capacity to be built, 
though it was closely followed by that 
of the Hlinois Telephone and Telegraph 
Company, of Chicago. The latter com- 
pany has a ten-thousand station switch- 
board built by the Automatic Electric 
Company and is now connecting up sub- 
scribers in that city. More than 1,500 
stations are alreadv in operation, and a 
large number are being added each day. 
The automatic exchange of five thousand 
stations in Grand Rapids, Mich., is ex- 
pected to be in complete operation within 
sixty days, and the exchange which 13 now 
being installed for the Northeastern Tele- 
phone Company, Portland, Me., with an 
initial installation of twenty-five hun- 
dred stations will be in operation within 
forty days. 


The Production of Rubber. 

The importations of india-rubber into 
the United States last year amounted to 
more than 50,000,000 pounds, with a 
value of over $30,000,000. In 1890 the 
quantity was only 33,000,000 pounds; in 
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1880, 16,000,000 pounds, and in 1870, 
9,000,000 pounds. In 1862, the earliest 
date at which it was separately shown in 
the import statements, the quantity was 
2,125,561 pounds. 

The rapid growth in the demand for 
india-rubber in manufactures has brought 
about a new industry which is novel in 
its extent and in its requirements. This 
has been the reclaiming of india-rubber 
scrap. During the past few years there 
have been from ten to twenty million 
pounds per year of “old and scrap rub- 
ber fit only for remanufacture.” The in- 
dustry of importing and reclaiming india- 
rubber for use in manufacturing utilizes 
large quantities of worn-out rubber boots 
and shoes and other articles of this char- 
acter. In 1893 the total importation of 
old and scrap india-rubber was less than 
a million pounds. In 1896 it was over 
3,000,000 pounds; in 1898, more than 
9,000,000 pounds; in 1900, 19,000,000 
pounds and in 1902, 22,000,000. In 1903, 
the total was 24,659,394 pounds, valued 
at $1,516,137. This is outside of the scrap 
secured in the United States. 

A new product has recently been de- 
veloped which may be utilized in conjunc- 
tion with india-rubber. This is gutta- 
joolatong. It is a product of the East 
Indies, chiefly the island of Borneo, and 
the following description of it, taken from 
the report of the Bureau of Statistics of 
the Department of Commerce and xabor, 
states that it is “whitish in color, looking 
something like marshmallow candy, smell- 
ing strongly of petroleum and oxidizing 
on exposure to the air, becoming hard. 
It is not a substitute for gutta-percha 
or india-rubber, but is used chiefly as a 
filler in manufactures of india-rubber 
gum and gutta-percha.” The importation 
of this material has increased from. 6,500,- 
000 pounds in 1899 to 14,000,000 pounds 
in 1903. 

A large proportion of the india-rubher 
imported into the United States 1s pro- 
duced in Brazil, over onehalf of the 
total amount coming from that point. 
Considerable quantities come from the 
United Kingdom, presumably the prod- 
uct of her colonies, and from Belgium, 
principally the product of the Congo Free 
State, which is under the contro] of the 
Belgian Government and its industries 
of this character controlled by the people 
of that country. Recent reports received 
by the Division of Consular Reports of 
the Bureau of Statistics have shown the 
entire practicability of producing the best 
Para rubber in territory immediately ad- 
jacent to the Philippines, from trees 
transplanted from South America, sug- 
zesting the possibility that the Philippine 
Islands may in time supply at least a 
part of the growing rubber consumption 
of the United States, 
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A PRONY BRAKE CONTROLLER. 
BY JAMES H. TAYLOR. 


When the adjustment of a Prony is 
made, as is generally the case, by means 
of a screw turned either by a wrench or 
a hand wheel, it is difficult to keep the 
load constant. Variations in temperature 
or in the amount of lubrication applied 
to the wheel produce such great changes 
in the friction between the wheel and the 
brake as to cause sudden fluctuations in 
the load. 

The accompanying figure illustrates an 
improved arrangement devised by the au- 
thor which eliminates, he believes, much 
of this trouble and maintains a constant 
load for any period of time desired. 

Referring to the sketch, the pulley is 
surrounded by a strap brake of the usual 
type and provided with the necessary 
arms for transmitting the pull to the 
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means of a cam and a short lever of ad- 
justable length. The apparatus allows 
the load to be applied to the engine in- 
stantaneously, or as gradually as may be 
desired, and the dimensions given are 
suitable for absorbing from 5 to 350 in- 
dicated-horse-power. ‘The controlling 
valve can be placed near the engine 
throttle, so that one man has entire charge 
of the engine. The brake is, of course, 
suitable for testing any other motor, and 
it has been used by the author for making 
engine tests at the Ames Iron Works, Os- 
wego, N. Y., for some time past. 


The World’s Production of Petro- 
leum in 1902. 

In his report to the United States 
Geological Survey on the production of 
petroleum in 1902, now in press, Mr. F. 
H. Oliphant gives the following table 
showing approximately the production of 
petroleum in all the known 


crude 
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measuring device. The tension on the 
brake is regulated by means of a lever 
which itself is operated by air, steam or 
water pressure acting upon a piston which 
moves within the cylinder as shown. This 
cylinder is made from a piece of three- 
inch pipe with an ordinary coupling at 
each end. The bottom is plugged to make 
it tight, and to the side, near the bottom, 
is attached a three-eighth-inch pipe 
through which the operating fluid is ad- 
mitted. In this pipe, and placed at some 
point convenient to the man in charge, is 
the operating valve. This is of the ordi- 
nary type, with a five-sixteenth-inch hole 
drilled at right angles to the port through 
the plug and side of the case, so as to 
release the pressure in the cylinder when 
the valve is given a quarter turn. 

The piston of the cylinder is made of 
leather, and the pressure is transmitted 
from the piston to the brake band by 


countries of the world, together with the 
percentages of each for 1902, in terms of 
United States barrels. A small estimated 
quantity is placed under the head of “all 
other countries,” included in which is the 
primitive production in several of the 
South American states, and in Algeria, 
Persia, the Philippines, and China, from 
which no returns could be secured. 

The total increase in 1902 amounted 
to almost seven per cent as compared with 
1901, and to almost twenty per cent as 
compared with 1900. The most conspicu- 
ous items in the list are the increase in the 
production of the United States and the 
decrease in the production of Russia, the 
result being that the output of these two 
countries reached nearly the same figures 
in 1902. In 1902 the United States and 
Russia produced 91.08 per cent of the 
total output, as compared with 93.22 per 
cent in 1901 and with 94.11 per cent in 
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1900. Of the remaining 8.92 per cent 
produced by all other countries, Sumatra, 
Java, Borneo, Galicia, and Roumania, 
which furnished only 4.65 per cent in 
1901, furnished 6.82 per cent in 1902, 
leaving 2.10 per cent of the total as the 
output of the other producing countries. 
WORLD’S PRODUCTION OF CRUDE PETRO- 
LEUM IN 1502. 
(BARRELS OF FORTY-TWO UNITED STATES 


GALLONS.) 
uantity. Percentage 
Country. ( Is.) of Total 

United States.............. 80,894,590 45.64 
6 TIY Ps r E E ERA 520,000 .29 
la n ks A ARETE 60,000 .08 
PRU T 5 ties ta de ne E 80,540,045 45.44 
RAB sis eos annan aa Ee 4,142,160 2.35 
Sumatra, Java, Borneo.... 5,860,000 8 31 
Rou EEIE Te EN O PRES 2,059,930 1.16 
BOGE A idicdcukancdiwes 1,570,500 89 
PIN ithaca LP Okma where e 1,193,000 67 
ETT CN 60020685 inks E TT 353,675 20 
COIS o TIE EE IE T 12,000 l o2 

All other Countries........ 000 : 
Total. rere eee 177,281,910 100.00 


In 1898, 1899, 1900 and 1901 the pro- 
duction in Russia exceeded that in the 
United States; but in 1902, by its gain 
of 11,505,396 barrels and by the decrease 
of 4,628,511 barrels in Russia as com- 
pared with 1901, the United States more 
than made up its deficiency and exceeded 
Russia’s production, for the first time in 
five years by 354,545 barrels. 

Although in the production of crude 
petroleum the United States and Russia 
so closely divided the 91.08 per cent of 
the entire production of the world in 
1902, yet when the quality of the crude 
petroleum is considered, the parallel is 
by no means so complete, since more than 
double the quantity of the higher grades 
of refined products was obtained from 
the average crude petroleum produced in 
the United States as compared with that 
produced in Russia. Out of a gross out- 
put of 80,894,590 barrels of crude petro- 
leum, the United States obtained ap- 
proximately 1,766,737,000 gallons of re- 
fined products, or about sixty-seven per 
cent; Russia, out of a gross production 
of 80,540,045 barrels, obtained refined 
products to the extent of 676,536,000 
gallons, or about twenty-six per cent; 
and the remaining countries of the world 
obtained from their crude production 
about seven per cent of the total output 
of refined products. Thus it appears that 
in 1902 the United States produced a 
little more than two barrels of refined 
products for every barrel produced by 
the rest of the world. 

The purest and most valuable grades 
of crude petroleum in the known world 
continue to be produced in the north- 
eastern portion of the United States—in 
the Appalachian and the Lima-Indiana 
fields. A very fair grade of crude 
petroleum is also produced, though in 
comparitively small quantities, in Suma- 
tra, Java, Galicia, Roumania and India. 
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THE ELECTRIC TRAMWAYS OF KAL- 
GOORLIE, WESTERN AUSTRALIA. 


BY S. W. CHILDS. 


In many respects, the continent of Aus- 
tralia offers opportunities for the invest- 
ment of American capital, energy and 
brains unsurpassed by few other coun- 
tries in the world. This is particularly 
true of the state of Western Australia, 
occupying the western portion of the 
‘sland continent. This section comprises 
an area of nearly 1,000,000 square miles, 
much of which is yet undeveloped, but 
which has large mining, agricultural and 
industrial possibilities. 

A description of the Kalgoorlie electric 
tramways will suffice to show, as a single 
instance, what has been and what can be 
accomplished in the transportation line 
alone. Although the city of Kalgoorlie is 
situated 400 miles inland from Perth., 
the nearest seacoast town, this city now 
enjoys the facilities of an electric tram- 
way system, built and operated according 
to the latest American practice, and not 
surpassed, as far as engincering features 
are concerned, by any city of similar size 
in the old or new world. 

Kalgoorlie has a population of about 
30,000 people and the tramway lines were 
laid out to furnish transportation within 
the city itself and to the gold fields lying 
in the outskirts of the city. The heaviest 
business handled by the tramway comes 
from the miners who flock to the city in 
large crowds, particularly on Saturdays 
and Sundays. The tramway system com- 
prises sixteen miles of track, of which 
ten miles are double-track and six miles 
are single-track lines. The fares are col- 
lected on the “flat” system; that is, the 
fare is threepence, or six cents, for a ride 
within the municipal boundaries, and six- 
pence, or twelve cents, to any point out- 
side the city or into the Roadsboard dis- 
triet, as the suburbs are called. Cash 
fares are collected and registered as in the 
United States. 

he tracks are laid in a soil which is 
practically a good natural cement of iron- 
stone composition, which, though hard to 
work, forms a very good and permanent 
road-bed. In some cases, excavations for 
track were made by native laborers with 
pick and shovel, and in some cases with 
horse-drawn plows. The rail is a ninety- 
pound girder, supplied partly by a Bel- 
gian house and partly by the Lorain Steel 
Company, of the United States. For 
ballast and road-making, residue from 
the gold mines, known as “blue metal,” 


ee ee rie ns ene nes eee se 
1Formerly general manager of the Kalgoorlie Elec- 
tric Tramways Company. 
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was used to good advantage. This is 
harder than granite and, when broken 
into sizes ranging from one and one-half 
to two and one-half inches in diameter 
and laid to a depth of six inches under 
the ties, forms a very hard and firm, yet 
elastic road-bed. The rails are laid on 
ties of “jarrah” wood, a native wood as 
hard and fine as American mahogany. 
‘his wood is practically indestructible 
and is absolutely proof against the at- 
tacks of the white ants and impervious 
to moisture. This is the wood that is 
now being used with great success as 
block paving in the streets of London. 
The ties are six by eight inches by seven 
feet six inches, laid two feet centres. 
The rails are joined with six-bolt fish- 
plates, with tie rods every six feet. The 
track is bonded with Mayer & Englund 
double bonds under the fish-plates. It is 
interesting to know that during the track 
excavation work, gold nuggets were fre- 
quently turned to the surface by the plow 
—unfortunately, however, not in paying 
quantities. 

For double-track lines, the double- 
bracket style of overhead construction 
was employed with a single line of 
thirty-five-foot poles of “Jarrah” wood 
between the tracks. The overhead brack- 
ets were supplied by the Mayer & Eng- 
lund Company, of Philadelphia. On 
single-track lines single-bracket construc- 
tion was used. | 

The car house measures 300 by 60 feet, 
and is equal to anything to be found of 
similar size in the United States. It is 
built of steel throughout, covered with 
valvanized iron. The steel for the build- 
ing was furnished by the American 
Bridge Company. The pit arrangement 
at the car house is novel and is applicable 
to American conditions. The track rails 
upon which the cars rest in the car house 
are carried on cast-iron columns five 
inches iu diameter, resting upon concrete 
cement piers. ‘There is no flooring, 
strictly speaking, in the car barn, but all 
the work is done from the ground level, 
as will be understood from the illustra- 
tions. To expedite repair work, a bogie 
truck with flat-tired wheels is used, 
which can be moved about at will over 
the ground level. At the back of the 
barn on the lower level is a set of cross 
tracks so that armatures and truck and 
motor parts can be dropped to this level 
and taken under the cars to any part of 
the workshops on the bogie trucks. The 
workmen stand on the bogies when doing 
the truck and motor-repair work. 

Owing to the scarcity of fresh water in 
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this locality, there have been constructed 
at the car barn two concrete cement tanks 
running the full width of the building 
into which is drained all the rain water 
falling upon the roof. These tanks are 
sixty feet long, eight feet deep and five 
feet wide, and each year they catch and 


_yender available about $5,000 worth of 


water, which is used for washing the cars 
and for fire-protection purposes. ‘The car 
house is equipped with a complete system 
of automatic sprinklers in the roof, the 
water for the sprinkling system being 
drawn from the cement storage tanks by 
a pump and forced to an elevated tank 
near the car house by which means ade- 
quate pressure is maintained on the 
sprinkling system. 

The company owns ten double-truck 
cars and fifteen single-truck cars, all of 
which are of the closed type and were fur- 
nished by the J. G. Brill Company, of 
Philadelphia. ‘The cars are mounted on 
Brill trucks, and in the case of the single- 
truck bodies they are equipped with two 
G. E.-58 motors. The double-truck cars 
have four G. E.-58 motors to each car, fol- 
lowing accepted American practice. 

Power is furnished by the Kalgoorlie 
Electric Power and Lighting Corporation, 
Limited, which also supplies electric 
power to the neighboring gold mines. 
This power plant is capable of producing 
power economically, using during dry 
seasons water which is practically a satu- 
rated solution of ordinary and other salts. 
The entire plant was designed by J. G. 
White & Company, Limited, of London, 
and this company later secured the con- 
tract for its complete construction, and 
built a plant which is generally recog- 
nized as being unusually well built. The 
power-house contains three vertical units, 
each consisting of an 800-horse-power 
Stewart engine, made by D. Stewart & 
Company, of London and Glasgow, and 
direct-connected to a 500-kilowatt Gen- 
oral Electric alternator. These units 
supply two-cycle alternating current at 
600 volts, which for tramway purposes is 
changed to 550 direct current in two Gen- 
eral Electric rotary converters, located at 
the power-house. Steam is furnished by 
a battery of Babcock & Wilcox boilers, 
using “Australian gum” wood a8 fuel. 

Up to a short time ago practically the 
only water available for power-house pur- 
poses was a brackish water obtained from 
the low levels of the mines, and to fit this 
for boiler purposes it was necessary to 
maintain large evaporating and condens- 
ing plants. Lately, however, the Kal- 
goorlie water system has been completed, 
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which is now pumping fresh river water 
from the coast, 400 miles away. 

The Kalgoorlie electric tramways are 
owned by a London syndicate, but were 
built by J. G. White & Company, of New 
York and London. The tramways were 
opened to the public on May 20, 1902, 
and on the opening day souvenir tickets 
were sold for fifty cents each, at which 
price over 10,000 tickets were sold to 
people who were anxious to commemorate 
the event by riding on the opening day. 

One of the difficulties in the way of eco- 
nomical operation is the climate, which is 
very dry for nine months in the year, 
these conditions giving rise to severe dust- 
storms, the dust in the air at times be- 
coming as thick as the proverbial London 
fog. Under these conditions it is difficult 
to maintain the exterior and interior fin- 
ish of the cars in good condition, and the 
dust also hinders operation by filling in 
the groove of the rail. The only way of 
freeing the groove from this accumula- 
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THE TELEPHONE EXHIBIT AT THE 
CINCINNATI FALL FESTIVAL. 


BY J. E. PEAVEY. 


A most interesting exhibit was made 
by the Cincinnati Bell Telephone Com- 
pany at the fourth annual fall festival 
recently held at Cincinnati, Ohio. The 
accompanying illustrations, Figs. 1 and 2, 
give’a general and interior view, respec- 
tively, of the Cincinnati Bell Telephone 
Company’s booth. Here were located the 
switchboard for handling the various 
telephone connections throughout the 
festival grounds, telephone booths for 
those desiring to call up parties outside 
of Cincinnati, and a comfortable loung- 
ing quarters for visitors and guests. 

As an additional feature of attraction 
there was a neat showboard displaying 
the various types of instruments fur- 
nished to the subscribers, and also a 
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the handling of large crowds the tele- 
phone has no equal, as it connected up 
the police department, the emergency 
hospital, the president’s offices, the in- 
formation bureau, the fire department 
and all of the ticket offices at the entrance 
gates. 


=~ Air Friction. 

Mr. W. Odell related some interesting 
experiments at the recent Southport meet- 
ing of the British Association for the Ad- 
vancement of Science, in his paper en- 
titled “Preliminary Experiments on Air 
Friction.” These experiments were be- 
gun with the object of finding a con- 
venient method of determining the power 
wasted by the windage of flywheels and 
dynamo armatures. The experiments were 
made with paper disces mounted on the 
shaft of an electric motor. The excita- 
tion was kept constant, so that the torque 


Fics. 1 AND 2.—THE TELEPHONE EXHIBIT AT THE CINCINNATI FALL FESTIVAL. * 


tion of dust is to force it out by a stream 
of water, fed under pressure to nozzles 
attached to the sprinkling cars. As be- 
fore stated, the water contains a large 
percentage of salt and this is not con- 
ducive to long life of rails or motor 
equipments. The top soil is also saline 
and very hard on the rails. 

Although the cost of building these 
tramways was very high, due to the trans- 
portation and tariff charges, it is inter- 
esting to know that the road was built 
at a cost of $5,000 per mile less than 
the original estimate. The cost of living 
in Australia is high, and labor is able to 
demand high wages. Ordinary laborers 
on the track receive one shilling and 
threepence, or thirty cents, an hour, and 
conductors and motormen are paid $3 a 
day, of eight hours. 

The grade crossing idea has reached 
into the centre of Australia, one instance 
being the “Golden Gate Crossing at Kal- 
goorlie, where a crossing at grade was 
overcome by building an overhead bridge, 
consisting of steel girder floor beams, 
resting upon concrete cement abutments. 


facsimile of the first telephone ever 
shown to or used by the public at the 
Philadelphia Centennial in 1876. 

On each side of the exhibit booth 
were two telephones mounted on appa- 
ratus so that they could be used by 
parties standing in the aisles and out 
of sight of each other. These two instru- 
ments were connected together and so 
arranged that one party could look the 
other in the eyes while talking to him. 
This feature furnished considerable 
amusement to large crowds every day 
during the show. 

Two large blue bells with loud-talking 
telephone receivers were hung over each 
aisle. During the band concerts these 
bells played the music brought over by 
wire as it was rendered by the band in 
another part of the exposition. 

The Telephone company has always 
taken a liberal part in these festivals, 
not only in furnishing a fine display, but 
by putting telephones in all of the ex- 
hibitors’ booths, where wanted, and giv- 
ing free service throughout the grounds. 
As an adjunct and means to facilitate 


was proportional to the current. Thus 
the extra current required to maintain 
a given speed after the disc had been fixed 
to the shaft gave the torque absorbed by 
the disc. There was found to be an 
angular speed for each decrease above 
which the torque was proportional to 
about the 2.5th power of the speed. This 
critical speed appeared to vary inversely 
as the square of the diameter. Below it 
the law followed was of a lower degree. 
However, owing to the multiplication of 
errors in measurements, no definite con- 
clusion as to its exact nature was arrived 
at. As the three discs originally tried 
gave uncertain results as to the effect of 
size, a much larger one—nearly four feet 
in diameter—was tried. As a result of 
all the experiments it was concluded that 
the torque varied as about the 5.5th power 
of the diameter. The author stated that 
a disc of forty-seven inches required 0.1 
horse-power to keep up a constant speed 
of 500 revolutions per minute, and that 
if a different law held, a nine-foot disc 
would absorb ten horse-power at the same 


speed. 
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NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION. 


THE FOURTH PROGRESS REPORT OF THE 
COMMITTEE FOR INVESTIGATING THE 
PHOTOMETRIC VALUES OF ARC LAMPS. 


[Abstract.] 

The committee has received, from time 
to time, requests for measurements made 
upon sources other than the arc lamp. 
Realizing the importance of comparative 
results, the committee has, during the 
past year, authorized tests upon several 
light sources now in common use, these 
tests to be conducted in the same labora- 
tories, and with the same care and rigor 
that have characterized its previous work. 
More particularly, the sources tested dur- 
ing the past year have been the Nernst 
lamp, the mantle burner of the Wels- 
hach type, and the open gas flame. 

The report of Dr. C. P. Matthews and 
his assistants, Messrs. Paul G. Winter and 
Terry T. King, who have conducted the 
work during the past year, is divided as 
follows: 

(1) Tests of the Nernst lamp. 

(2) Tests of the mantle gas burner. 

(3) Tests of the naked gas flame. 


(4) A consideration of the illumina- . 


tion derived from these sources. 

The work has been carried on in the 
electrical and photometric laboratories of 
Purdue University, as heretofore. For 
the work on gas sources, a special labora- 
tory has been equipped with the neces- 
sary photometric apparatus, meters and 
pressure regulators. 

A careful series of tests has been con- 
ducted upon the Nernst lamp, of the one, 
three and six-glower types, equipped with 
the various globes, shades and heater 
cases furnished by the manufacturers. 

In making candle-power measurements 
on the Nernst lamp, constancy of voltage 
is of the utmost importance. A special 
test given in the report shows that a 
change of one per cent in the voltage 
makes in this particular case a change of 
more than fourteen per cent in candle- 
power. It was found that operation of the 
Nernst lamp under conditions of a con- 
stant current of 0.4 ampere per glower 
gives the most satisfactory result from a 
photometric standpoint. 

Fig. 1 shows the distribution of candle- 
power from a six-glower lamp in a hori- 
zontal plane containing the glowers. It 
will be seen that the candle-power in this 
plane varies between wide limits. Normal 
to the glowers the value is 260 per cent 
of that parallel to the glowers. This 
horizontal distribution of candle-power is 
characteristic of the parallel arrangement 
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of glowers in a horizontal plane. It is 
interesting to contrast this curve with 
similar curves obtained from the naked 
gas flame, the mantle burner and the arc 
lamp. These last-named sources give 
candle-power distributions in the horizon- 


Fic. 1.— HORIZONTAL DISTRIBUTION OF CANDLE- 
POWER ABOUT SIX-GLOWER LAMP, EQUIPPED 
WITH CLEAR GLOBE. 


tal plane that are circular, or nearly so. 
When the Nernst lamp is equipped with a 


diffusing globe, its horizontal distribu- 


tion of candle-power is, of course, con- 
siderably rounded out. Because of this 
peculiar distribution of candle-power, the 
computation of the mean spherical inten- 
sity presents some difficulties not found 
in the case of the other sources referred 


Fie. 2.—DISTRIBUTION OF CANDLE-POWER_ IN 
A PLANE PARALLEL TO GLOWERS FOR Six- 
GLOWER LAMY, EQUIPPED WITH GLOBES AS 
INDICATED. 


to. The difficulties are, in fact, precisely 
those encountered in spherical measure- 
ments on an incandescent lamp. In table 
1, the relative errors in the three differ- 
ent methods of computing the mean 
spherical intensity from candle-power dis- 
tribution are shown. The methods are: 
(1) from the mean of six distribution 
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curves in vertical planes fifteen degrees 
apart; (2) from the mean of two distri- 
bution curves, namely, parallel and nor- 
mal to the glowers; (3) from a single 
distribution curve in a vertical plane 
thirty-five degrees to the glowers. 


TABLE 1. 


ERRORS IN COMPUTATION OF MEAN SPHERICAL 
AND MEAN HEMISPHERICAL CANDLE-POWER, 


x 3 a vo 
asea | as |2 
k] 
saeig Se | Bee 
> oe he 
Lamp. 3 £ Sg S23 S & 
S5E NO aad HAS 
Per Cent} PerCent (Per Cen 
rror. Error. Error. 
Six-glower, clear globe, 
MHS aici Gees $ Te 0 — 4.3 
Six-glower, clear globe, 
ep EZEREN T 0 — 4.0 
x-glower, pearl o 
We MHS. eta 0 — 0.8 —2 
x-glower, pearl opa 
globe, M.S.......c00 0 + 1.8 — 1 
Three-glower, ps arl 
opal globe, M.H.S... + 0.5 
Three-glower, pearl 
opal globe, MES 0 + 0.9 


Considering the first method as correct, 
the errors in the other two methods are 
as tabulated. The second method seems 
to yield a result correct to about one per 
cent when diffusing globes are used, and 
about four per cent when clear globes are 
used. It was found that there is no 
single plane, in which a eandle-power dis- 
tribution can be taken and integrated for 
the mean spherical intensity, with correct 
results for all types of globes and shades. 
With an integrating photometer, however, 
the matter becomes simply that of the 
taking five or six photometer settings, 


_ the mean of which yields the value sought. 


From the records of the many Nernst 
lamp tests, contained in the report, those 
on a six-glower lamp equipped with vari- 
ous globes and shades are reproduced here 
as being fairly typical. Figs. 2 and 3 
show the distribution of candle-power 
from this lamp in vertical planes, respec- 
tively parallel and normal, to the glowers. 

Figs. 4 and 5 show candle-power dis- 
tribution in the same planes from the 
same lamp when equipped with opal and 
metal shades. The results show that the 
Nernst lamp equipped as indicated gives 
maximum candle-power directly beneath 
the lamp. It may be said that for many 
purposes this distribution of light is very 
satisfactory, there being sufficient upward 
light for the purposes of general illumina- 
tion, while the light thrown downward 
within an angle of forty-five degrees from 
the vertical is very strong, making a dé- 
sirable source for the illumination of read- 
ing tables, counters, machines, ete. A 
comparison of Figs. 2 and 3 brings out 
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the great difference in the distribution 
of candle-power in the two vertical planes, 
respectively parallel and normal, to the 
glowers, to which reference has already 
been made. The use of opal and sand- 
blasted globes alters the distribution of 
candle-power in such a way as to diminish 
the downward intensities and increase the 
outward and upward intensities. 

The marked effect of various shades and 
globes on the downward flux of light is 
well illustrated in the case of the tests 
upon the three-glower Nernst lamp. As 
tested with a constant current of 0.4 am- 
pere per glower, this lamp consumes ap- 
proximately 260 watts. It yields mean 
hemispherical candle-power ranging from 
64.3 for the pearl opal ball to 118.4 for 
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Fie. 3.— DISTRIBUTION OF CANDLE-POWER IN A 
PLANE NORMAL TO GLOWERS FOR S1x-GLOWER 
LAMP, EQUIPPED WITH GLOBES A8 INDICATED. 


the clear heater case. The corresponding 
values of watts per mean hemispherical 
candle-power being 4.18 and 2.22. 

The wide variation in these values in- 
dicates clearly how it is possible to alter 
the flux of light below the horizontal 
plane by the use of different globes and 
shades, and is a strong argument against 
the rating of lamps on the basis of mean 
hemispherical candle-power, or, for that 
matter, on any basis that does not take 
into account the total volume of light 
emitted by the source. Coming now to 
a comparison of the light output, based 
on the mean spherical candle-power, we 
find a minimum of 51.9 and a maximum 
of 68.7, the power consumption being the 
same as in the previous case. The cor- 
responding variation in specific power 
consumption or watts per mean spherical 
candle-power is from 5.09 to 3.84. It is 
evident that the variation in mean 
spherical candle-power can be due only to 
differences in the absorbing power of the 
globes and shades used. To put the mat- 
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ter in another way, this three-glower 
lamp, consuming approximately a con- 
stant power, is made to yield through the 
agency of its nine different equipments a 
maximum. variation of eighty-four per 


Fie. 4.— DISTRIBUTION OF CANDLE-POWER IN A 
PLANE PARALLEL TO GLOWERS FOR SIXx- 
GLowER Lamp, EQUIPPED WITH CLEAR 
HEATER CASE AND OPAL AND METAL SHADES. 


cent in mean hemispherical candle-power, 
and a maximum variation of thirty-two 
per cent in mean spherical candle-power. 

It is interesting to note the relative 
candle-power of the one, three and six- 
slower lamps. In Fig. 6 will be found 
distribution curves plotted to the same 


Fig. 5.—DIstRIBUTION OF CANDLE-POWER IN A 
PLANE NORMAL TO GLOWERS FOR S1ix-GLOWER 
LaMP, EQUIPPED WITH CLEAR HEATER CASE 
AND OPAL AND METAL SHADES A8 INDICATED. 


scale for the three lamps, equipped with 
clear globes. ‘These curves are the mean 
of parallel and normal distribution. 
The relative power consumption per 
unit of candle-power is shown in table 
2, which gives the watts per mean hemi- 
spherical and per mean spherical candle- 
power of each of the three types of lamp. 
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TABLE 2. 


RELATIVE POWER CONSUMPTION PER CANDLE- 
POWER OF ONE, THREE AND SIX-@LOWER 
LAMPS WITH VARIOUS GLOBES AND HEATER 
CASES. 


WATTS PER MEAN HEMISPHERICAL CANDLE-POWER. 


Q 

Py §) 8) 2] SE? 
2 g ba © © as 
© Og os 8a Os 
3 $ $ $ 2 gO 
Z, m Ir} 5 Ô k 

1 oe ee 231 4.19 2.78 
3 3.09 2,22 2.38 4.18 2-72 
6 2.31 1.90 1.88 3.25 2,29 

WATTS PER MEAN SPHERICAL CANDLE-POWER. 

1 eee SRT 4.11 4.95 4.30 
8 4 55 hs | 4 04 | 4.51 4.28 
6 Bee oe 8.80 4.01 364 


The table shows clearly that the three- 
glower lamp is slightly more efficient than 


Hor. 


Wy ~ 


Cy 
TeX 


150 


Fra. 6.—MEAN DISTRIBUTION CURVES OF LAMPS 
EQUIPPED WITH CLEAR GLOBES. 


the single-glower lamp, and the six-glower 
lamp considerably more efficient than the 
three-glower. This increase in efficiency 
can be accounted for, if we remember 
that a number of glowers in close proxim- 
ity must, through mutual radiation, oper- 
ate at higher temperature than would an 
isolated glower. The result is an increase 
in light output, in spite of the fact that 
multiple glowers must screen the light 
from one another in certain directions, 
dependent upon their arrangement in the 
holder. Thus, if the number of glowers 
be increased, in the type of lamp with 
which we are dealing in these tests, the 
horizontal intensity will not increase in 
the same ratio as the downward intensity, 
because of the screening action of one 
glower upon another. 

_ The report contains interesting results 
on the effect of varying the number and 
arrangement of glowers in the holder. 
The whole matter may be summed up by 
saying that increasing the number of 
glowers augments the efficiency of the 


592 


lamp in candle-power per watt, notwith- 
standing the screening action of the glow- 
ers one upon another. 

Although the six-glower Nernst lamp 
takes about twenty per cent more power 
than either the direct or alternating-cur- 
rent series are lamps commonly used in 
street service, yet it is, as regards maxi- 
mum candle-power, a light source of the 
same order of brightness, and hence a 
comparison of the three sources is justi- 
fiable. Fig. 7 shows the mean distribu- 
tion curve of the six-glower Nernst lamp, 
equipped with metal shade, plotted on the 
same sheet with the curve for the 6.6- 
ampere direct-current series are and the 
7.5-ampere alternating-current series arc 
(see table 3). These are curves have 


| 

2| 

Fig. 7 —COMPARATIVE DISTRIBUTION CURVES 
or NERNST AND ARC LAMPS. 


ot 
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been taken from a previous report of the 
committee. The lamps on which these 
measurements were made were equipped 
for street service. The direct-current lamp 


TABLE 3. 
FOR FIG. 28. 
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having an opalescent inner globe and a 
clear outer globe. The alternating-cur- 
rent lamp having an opalescent inner 
globe and a metal shade. It will be noted 
that the candle-power distribution of the 
Nernst lamp is altogether different 
from that of either are lamp. 
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Class A, retail price, thirty-five to six- 
tv cents. 

Class B, retail price, twenty to thirty 
cents. 

Class C, retail price, below twenty cents. 

It was found that the candle-power of 
a gas mantle is dependent in a marked 


Feet 50 60 70 80 90 100 


Fig. 8.—NoORMAL ILLUMINATION (FROM 50 To 150 FEET) oF Srx-GLOWER NERNST Lamp, 
EQUIPPED WITH CLEAR GLOBE. 


Nernst lamp is strong where the arc 
lamps are weak, and vice versa. The 
points of intersection of the curves form 
segments which show the superiority in 
certain zones of each lamp over the other 
two. 

Those who prefer to study curves of 
illumination, rather than curves of can- 
dle-power, will find in Fig. 8 a normal 
illumination plotted as ordinates against 
distances from the lamp along the hori- 
zontal as abscissee. All three lamps are 
suspended at a height of twenty-five feet 
from the ground. Because of the strong 
intensity of the Nernst lamp below forty- 
five degrees from the horizontal, the il- 
lumination of points somewhat remote 


Fic. 9.—HORIZONTAL DISTRIBUTION OF CANDLE- 
POWER ABOUT AN INCANDESCENT MANTLE. 


will, in general, be enhanced as the lamp 
is raised. 

With a view of getting representative 
results on gas mantles of the Welsbach 
type, a variety of mantles were purchased 
in the open market. ‘These mantles were 
classified according to their retail price, 
as follows: 


degree upon the gas pressure. The report 
contains data on the relations of these two 
magnitudes. So important is this rela- 
tion that comparative measurements on 
mantles become meaningless unless con- 
ducted under conditions of constant press- 
ure. Fig. 9 shows the horizontal distri- 
bution of candle-power about an ordinary 
gas mantle mounted in a burner having 
three side supports for the mantle. It 
is clear that the distribution would be 
practically a circle were it not for the 
screening effects of these supporting rods. 
It will be noted that there are three de- 
pressions in the curve corresponding to 
the positions of the rods. The minimum 
horizontal candle-power in this instance 
is about fifty-seven, the maximum about 
seventy-six. The position of the support- 
ing rods is indicated in the middle of the 
figure. 

In Fig. 10 is shown the mean vertical 
distribution of candle-power from each 
of the three grades of mantles tested. This 
winged-shaped distribution of candle- 
power in a vertical plane is characteristic 
of the ordinary gas mantle. The maxi- 
mum candle-power is found at about 
fifteen degrees above the horizontal, be- 
cause from this point of view the visible 
area of incandescent surface is probably 
a maximum. On account of the position 
of the maximum candle-power in these 
curves, the mean hemispherical candle- 
power is uniformly larger above than be- 
low the horizontal. The mean gas con- 
sumption for class A mantles working 
under a pressure of two inches of water 
is 3.79 cubic feet per hour. The values 
of gas consumption for grades B and C 
are respectively 3.66, 3.99 cubic feet per 

1 All instruments used in this work were carefully 
standardized except the gas meters; time and means 
were not available to test the meters. The figures for 


gas consumption will, therefore, have to be unde 
as indications of ordinary commercial meters. 
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hour. ‘The mean spherical candle-power 
for the three grades is tabulated as 55.8, 
58.8, 62.2. This means a gas consump- 
tion per candle-power of 0.068, 0.062 and 
0.064 cubie foot. It is seen that the more 
expensive mantles give the least candle- 
power. Whether this is a general con- 
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Fig. 10.—MEAN DISTRIBUTION OF CANDLE-POWER 
AROUT THE INCANDESCENT GAS MANTLES. 


clusion or not can not be said without a 
larger number of tests than is here de- 
scribed. In point of gas used per mean 
spherical candle-power, class B leads 
classes C and A, following in the order 
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Fig. 11 exhibits the illumination on a 
plane normal to the ray produced by the 
mantle burner, placed at a height of 
twelve feet above the street. The illumina- 
tion varies from, the maximum of 0.187 
candle-foot at a distance of ten feet, to 
0.0105 candle-foot at a distance of sixty 
feet. Changing the height of the burner 
has but little effect on the illumination 
at points beyond fifty feet from the lamp, 
but changes in a marked degree the il- 
lumination at points near-by. The il- 
lumination at a distance eighty feet from 
the lamp is practically 0.01 candle-foot 
for all heights of lamp between eight and 
twenty feet. However, as the lamp is 
raised between these limits, the mean nor- 
mal illumination will fall from 0.039 to 
0.029 candle-foot. 

The report concludes with a short series 
of tests of the candle-power and gas con- 
sumption of the ordinary open gas flame. 
An assortment of tips was secured from 
different dealers conveniently at hand. In 
seeking to test these, it was soon found 


Fie. 11.—NorMAL ILLUMINATION CURVE FROM INCANDESCENT GAS MANTLES. 


named. The real economy of one grade 
of mantles over another can not be told 
without a life test. Time was not avail- 
able for such a test in connection with 
this work. 


FOR FIG. 12.—OPEN GAS FLAME. PRESSURE, 1.2 INCHES OF WATER. 


Tip No. 1 
Angle. 
0° Mean 0° 
and 90° 
75° A 15.77 19.30 17.54 
60° A 13.38 17.27 15.33 
45° A 15.37 14.40 14.89 
30° A 13.90 14.45 14.18 
15° A 15.00 16.09 15.55 
Hor 12.00 14.85 13.43 
15° B 11.51 12.27 11.89 
30° B 12.82 12.96 12.98 
45° B 13.82 17.46 15.64 
60° B 13.43 17.80 15.62 
75° B 12.42 15.85 14.14 
Cubic feet gas used per | 
MRE xb nsbebniennss see ras | 5.75 
Mean hemispherical 
candle-power—upper.. | 15.00 
ONO cratic ten E 13.88 
Mean spherical candle- | 
WOP vivawaidee dine’ ween U Miaa 
Cubic feet gas used par | 
mean hemispherical | 
candle-power —upper.. news .384 
Lk SE Te oa -414 
Cubic feet gas used per 
meanspherical candle- 
DOWOR a ciaitinvcccadriesss: Lane .399 
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that the nominal rating of the tip had 
scarcely any significance, either as regards 
the gas consumption or candle-power. 
Table 4 and Fig. 12 summarize the 
tests on the open gas flame. It is evident 


TABLE 4. 


Tip No. 2 Tip No. 8 
Mean 0° Mean 0° 
” woe, and 90° a 90°. and 90° 
.02 6.70 6.36 13.88 10.73 12.06 
.90 5.23 6.07 10.40 10.80 10.60 
27 5.07 5.67 9.82 10.52 10.17 
.96 6.49 6.23 11.21 10.86 11.04 
16 6.13 6.10 11.91 10.92 10.97 
46 4.99 5.28 9.85 9.55 9.70 
44 4.46 4.60 9.11 8.94 9.03 
99 5.30 5.65 10.20 11.67 10.94 
26 6.33 5.8O 9.04 11.22 10.18 
24 6.49 5.87 8.95 11.92 10.44 
41 7.41 5.91 7.59 12.63 10.11 
8.64 | 4.45 
6.00 | 10.67 
9. 
5.71 10.30 
.607 417 
.672 448 
.482 
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from these tests that the candle-power of 
gas as found in ordinary commercial serv- 
ice can be determined only by means of 
a very large number of tests. 

Chemical analyses of the gas used in 
this work show a very considerable varia- 
tion in the composition of the gas at dif- 
ferent times. An analysis made under 
the supervision of the department of 
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Fia. 12.—MEAN DISTRIBUTION OF CANDLE-POWER 
FOR VARIOUS OPEN GAS FLAMES. 


chemistry of Purdue University, on April 
23, 1903, concludes with the statement 
that “The gas is supposed to be a mixture 
of coal gas and water gas (enriched), but 
evidently contains a large quantity of 
natural gas.” 

The complete report of the committee 
is quite voluminous, containing some 
nineteen tables of data and forty-one fig- 


ures. 
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Portrait of Mr. John W. Mackay. 

A portrait of the late John W. Mackay, 
painted by Miss Cecile de Wentworth, 
was on exhibition last week at the gal- 
leries of William Sehaus, New York. 
Many of the friends of Mr. Mackay called 
to see the painting, which is to be placed 
in the directors’ room of the Commercial 
Cable Company, at 253 Broadway, in this 
city. The portrait, which is full length, 
is an excellent one, and the artist was 
highly complimented. 


CANDLE-POWER. 
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Tip No. 4 Tip No.5 
Mean 0° o Mean 0° 
i and 90° i and 90° 
20.85 20.35 20.60 80.6 33.6 82.1 
15.12 17.68 16.40 26.2 29.4 27.8 
14.90 16.13 15.67 26.8 29.4 28.1 
17.02 19.15 18.09 26.4 29.8 28.1 
19.10 21.00 20.05 26.3 81.3 28.3 
15.20 18.00 16.50 25.1 29.7 27.4 
18.22 138.73 13.48 22.9 27.1 25.0 
15.15 16.40 15.78 26.6 30.8 28.7 
18.02 21.78 19.88 29.7 36.5 80.0 
16.90 18.20 17.55 28.0 88.5 83.3 
11.80 19.18 15.49 27.4 29.2 28.6 
D a 

17.96 | 28.60 

16.38 29.20 

17.17 28.40 

.345 .839 

.378 282 

362 .336 
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The Stone Wireless Telegraph System. 


OW that it has been shown to be feas- 
ible to send messages by wireless 
telegraphy over considerable dis- 

tances, and that when there is no outside 


interference reliable transmission can 
be secured, the practical application 
of this means of transmitting mes- 


sages seems to depend upon the de- 
velopment of a system which will 
not be affected by accidental elec- 
trical disturbances in the neighborhood 
of the stations, and by which the simul- 
taneous transmission of several messages 
from one or more stations will not cause 
interference and confusion. In other 
words, what is needed before wireless 
telegraphy can be put to general use is a 
selective system. 

This need for a selective system was 
recognized as soon as it became evident 
that signals could be sent an appreci- 
able distance without wires, and on this 
problem not a little ingenuity and labor 
have been expended by men more or less 
eminent in this field of investigation. 
One of these, Mr. John Stone Stone, of 
Boston, Mass., has accomplished some 
noteworthy results which apparently in- 
dicate that selective signaling 1s feasible, 
not only in a scientific experiment, but 


J 


conditions which this requirement makes 
necessary and to the construction of ap- 
paratus which will set up and respond to 
oscillations of but one period. ‘The se- 
lection of the best type of coherer is 
secondary to that of setting up simple 
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himself was to devise a sending circuit 
which would develop electrical oscilla- 
tions of a simple harmonic character and 
sufficiently sustained to set into vibration 
a suitable receiving system that would not 
respond to oscillations more violent but 


i 


Figs. 1 AND 2.—DIAGRAM OF CIRCUITS FOR SENDING AND RECEIVING STATIONS. 


harmonic oscillations in the aerial con- 
ductor so that he has been content to use 
whatever type of coherer happened to be 
most convenient. Various kinds were 
tried, but that with which the greater 
part of the work was carried out is a 
small tripod made of three steel needles at- 
tached together at their upper ends and 
resting on a plate of aluminum. Great 
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Fic. 3.— ONE SET OF SENDING APPARATUS AT CAMBRIDGE, MASS. 


in actual commercial use. These results 
have been obtained by a long and ex- 
haustive theoretic study and an experi- 
mental investigation. Believing that 
selectivity could only be secured by de- 
vising a system which would respond to 
but one period of oscillation, Mr. Stone 
has devoted his time to a study of the 


sensitiveness was not sought for—indeed, 
rather the reverse; and the same idea was 
adhered to in selecting a place for con- 
ducting the experiments, the inventor be- 
lieving that for a system to be of any value 
it must be able to operate under adverse 
conditions. 

The problem which Mr. Stone then set 


not simple harmonics. It is also necessary 
that the receiving apparatus at one sta- 
tion should respond only to its own par- 
ticular frequency, and must not be af- 
fected by sustained harmonic oscillations 
of a different period. The accompanying 
diagrams show the system of circuits 
which was adopted by Mr. Stone. These 
are reproduced from an abstract of the 
Stone patents which appeared in the 
ELECTRICAL Review of December 20, 
1902. The general idea of these circuits 
is this: a is a source of alternating cur- 
rent; k is a controlling key; M is a trans- 
former for charging the condenser C; s is 
a discharge gap, and L a variable induct- 
ance for tuning. I,is the primary of a trans- 
former, the secondary of which Is is con- 
nected in the aerial wire. When the key 
is closed the condenser is charged and 
discharges across the spark-gap through 
the oscillating circuit s I,LC. This cir- 
cuit is so constructed that these oscilla- 
tions are harmonic and, by means of the 
transformer M, they impress forced har- 
monic vibrations on the aerial wire. 
These are radiated through space and 
received by a similar arrangement of cir- 
cuits, as shown in Fig. 2. It will be 
noticed that in this system the aerial 
wire plays no part in fixing the fre- 
quency of the oscillations set up, as this 
is entirely determined by the constants 
of the oscillating cireuit. It was found 
that simple harmonic vibrations could not 
be obtained when the vertical wire formed 
part of the resonant circuit, because of 
the distributed capacity of the wire, as 
this distorted the wave-form and intro- 
duced harmonics. Moreover, by placing 
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the electrical oscillations set up in this 
the discharging air-gap in the resonant 
circuit, and not in the vertical wire, the 
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been adopted, the problem was reduced 
to that of constructing a resonant circuit, 
the oscillations of which would follow the 


Fie. 4.—ANOTHER SET OF SENDING APPARATUS AT CAMBRIDGE, Mass, 


resistance of this is removed from a point 
where it would greatly interfere with 


Fra. 5.—SENDING STATION A? CAMBRIDGE, 
Mass. 


the wire by the waves radiated from the 
sending wire. 
This arrangement of circuits having 


sine law. To do this all reactions which 
would distort the oscillations must be 
eliminated. Thus it was found that the 
ordinary condensers could not be used, 
becduse distortion was produced by the 
dielectric hysteresis which, although in- 
appreciable at commercial frequencies, 
becomes serious at the high frequencies 


used in wireless telegraphy. Mr. Stone . 


has accomplished this by constructing 
condensers the dielectric of which is air. 
These condensers are built up of glass 
plates covered on both sides with tin-foil. 
In using these condensers at high volt- 
ages ionization of the air took place at 
first at the edge of the tin-foil, but this 
trouble has been entirely done away with 
by coating the edges of the tin-foil with 
beeswax. 

Another difficulty encountered in de- 
signing circuits is that of reducing the 
reaction of one coil upon another. If two 
circuits are tuned independently to a 
definite period and are then brought near 
together, the mutual induction of the two 
upsets the previous adjustment. To get 
around this it is necessary that the 
mutual induction be kept small; but if 
the mutual induction is small, the electro- 
motive force generated in the coil which 
is acting as the secondary is also reduced. 
A study of this problem indicated that if 
two coils, in one of which oscilla- 
tions are being set up and by it impressed 
upon the second, are placed close 
together and then moved apart, the oscil- 
lations in the second will die away 
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gradually as the distance between th 
coils increases, until a point is reache 
where they begin to increase. Movin 
the coils further apart, these oscillatior 
very rapidly rise to a maximum, and é 
rapidly die out. Moving the coils sti 
further apart, a second maximum poll 
may be found. This effect is due, ¢ 
course, to the decrease in the mutual 1 
duction, which at some point allows tl 
coil to oscillate in its natural period. I 
this way, although the mutual inductio 
between the coils is small, the necessar 
high potential is obtained by the resonar 
rise in the coil, and yet distortion of th 
wave-form is prevented. Experiment: 
study of this gave results entirely cor 
firming the theory. Another advantag 
of these simple vibrations is that the 
persist for a longer time, another csser 
tial in selective transmission. It ha 


` been estimated by Mr. Stone that h 


obtains as many as 200 oscillations fo 
each discharge of the condenser. Wit 
this construction of the resonant circuii 
in which hysteretic loss is avoided an 
the disturbance due to mutual inductance 
reduced to a minimum, two or more coil 
-may be used in series, each succeeding coi 
weeding out any distortions which ma 
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Fic. 6.—RECEIVING STATION AT LYNN, 
Mass. 


have passed through the preceding onc. 
and thus impressing upon the aerial a 
pure harmonic oscillation. 

The same general plan is adopted for 
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the receiving circuits. The aerial is 
connected to the ground through one coil, 
which forms the primary of a trans- 
former, the secondary of which forms 
part of a resonant circuit. This arrange- 
ment was shown in Fig. 2, where M is 
a transformer; CC condensers, and L an 
adjustable inductance; & is the coherer 
connected around one of the condensers 
where the greatest rise of potential takes 
place; B is a battery, and R is a sounder 
for indicating when the coherer has been 
affected. 

In this system, as the constants of the 
vertical wire play no part in determining 
the period and character of the oscilla- 
tions, the length of this wire is imma- 
terial. Thus, at the sending station, lo- 
cated at Cambridge, Mass., this wire is 
about 100 fect long, while at the re- 
ceiving station at Lynn it is about ninety- 
four feet. In Fig. 3 is shown one set of 
apparatus tuned to a definite frequency 
at the sending station at Cambridge. In 
front is seen the step-up transformer or 
induction coil. In the present work a 
clockwork mechanism, not shown, makes 
connection with this coil every five 
seconds by closing a mercury switch. 
The mercury is at the bottom of the 
water column, and the hydrostatic press- 
ure of the water forms a very effective 

brake. Back of this, and just above the 
coil, are the two balls forming the spark- 
gap. To the right is seen the step-up 
transformer, the primary being formed 
of standard copper wire wound on a 
cross-shaped frame of wood. Above this 
is the secondary of bare wire wound in 
a similar way. To the rear is seen the 
air condenser. Alternate plates are con- 
nected together by a heavy copper band 
and brass clips. These plates are thirty- 
four inches square and are held in po- 
sition by the slots in the enclosing box. _ 

In Fig. 4 is another set of apparatus 
at the same station tuned to a different 
period. The boxes in the centre contain 
the condensers. These are smaller than 
the one just described, as they are of 
an earlier type. To the left is seen the 
induction coil, and just back of the con- 
densers, the spark-gap. 

Fig. 5 gives an exterior view of the 
sending station at Cambridge. Vertical 
wires for the two sets of apparatus are 
in duplicate, although Mr. Stone does 
not think this at all necessary. They are 
suspended from the yard near the top of 
the mast, and the length, as mentioned 
before, is about 100 feet. The aerial cur- 
rent is carefully grounded under the 
house. 

The small pole shown between the 
house and the larger mast is the mast 
which was used in earlier work for 
signaling to the old receiving station, 
which is about a quarter of a mile north 
of the house seen here. Between these 
two stations runs a trollev line, but this 
in no way interfered with the operation 
of the system. 

Fig. 6 shows the receiving mast at 
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Lynn. Lynn was selected as the point 
for establishing a receiving station be- 
cause of the disadvantages presented to 
wireless transmission from this point to 
Cambridge. The distance is about ten 
miles, and the air line passes over Cam- 
bridge, part of Boston, part of Lynn, and 
a number of trolley lines, one of these 
running just outside of the station at 
Lynn. 

In Fig. 7 is shown one set of the re- 
ceiving apparatus at the Lynn station. 
On the central cross-shaped frame is the 
primary of the transformer which is con- 
nected in series with the vertical wire. 
On each side of this is a coil which forms 
part of the resonant circuit in connection 
with the air condensers shown below. In 
front is seen a telegraphic sounder which 
acts as an indicator, and a decoherer. 
The decoherer is a simple tripod of steel 
needles resting on the aluminum plate 
just to the right of the sounder. To the 
right is the relav, which is a modified 
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lines, although when the coherer is con- 
nected directly in the aerial its behavior 
is very erratic, and the passage of a car 
along the neighboring trolley line seldom 
fails to operate it. 

The behavior of the apparatus can be 
clearly shown by changing the capacity 
of the condenser in the receiving circuit 
when in operation. If while the signals 
are being received the condenser plates 
are shifted slightly, the signals at once 
cease. Moving the plates back to the 
original position causes the signals to 
commence again. When signals are sent 
by one set of apparatus, tuned to one 
frequency, they do not affect at all the 
receiving apparatus tuned to the other 
frequency; but, by moving the plates of 
the condenser in the receiving circuit, 


this can be tuned to the frequency of the 


signals, and the sounder at once responds. 

To sum up, in this system Mr. Stone 
has constructed an oscillating circuit 
which gives simple harmonic vibrations 
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Weston-d’Arsonval galvanometer. To 
the front of this relay is a battery and 
a potentiometer for obtaining a suitable 
potential across the coherer. Across the 
relay is connected a condenser which thus 
practically short-circuits it for the high- 
frequency oscillations set up in_ the 
resonant circuit, thus eliminating the 
relay resistance. Back of the sounder is 
the batterv for operating it, and back of 
that, an electrolytic condenser which, in 
connection with a resistance, is used to 
prevent sparking at the relay terminals. 
This apparatus is in tune with one set 
of sending apparatus at Cambridge. 
There is a second set at this station in 
tune with the other sending apparatus. 
The two are adjusted to a difference in 
frequency of about twenty per cent. 
Signals can be sent by either set of send- 
ing apparatus, and are then received by 
the corresponding receiving apparatus, 
without at all affecting the other set. 
Neither is the work of this apparatus 
interfered with by the various trolley 


by eliminating the effects of hysteresis 
and mutual induction. He secures a 
high potential by taking advantage of the 
resonant rise of potential in his two cir- 
cuits. To actuate the receiving device he de- 
pends upon a carefully tuned resonant 
circuit which responds to the compari- 
tively long series of waves sent out from 
the sending station, but is not affected 
hv sudden oscillations of a short duration. 
By using a resonant circuit entirely in- 
dependent of the aerial, the deleterious 
effect of the distributed capacity of the 
latter and the high resistance of a spark- 
gap in this circuit are eliminated, and the 
frequency of the electrical oscillations 
taking place in the apparatus is inde- 
pendent of the height and electrical con- 
stants of the vertical wire. While all the 
experimental work has not yet been done, 
enough has been accomplished to indicate 
the practicability of selective wireless 
telegraphy by means of properly con- 
structed and properly adjusted sending 
and receiving apparatus. 
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The Ohio Electric Light Association. 


The Ninth Annual Meeting of the Ohio Electric Light Association Was Held at Hotel Chittenden, Columbus, Ohio, on October 13-15, 1903. 


HIS association, comprising as it 
does in its membership all of the 
principal central stations of Ohio, 

always holds interesting meetings, and 
this was no exception. The programme 
was a departure from the ordinary in 
that it gave considerable attention to the 
boiler and engine-room economy and 
equipment. The attendance, however, 
was not what it ought to have been, and 
it is thought by some members that the 
dates are set too late in the fall, when 
the busy season keeps many from at- 
tending. 

The following active members were in 
attendance: 


Geo. Hayler, the Gas L. & P. Company, 
Van Wert; W. F. Hubbell, of H. H. Will- 
iams & Company, Wauseon: E. H. Me- 
Knight, of the L. E. B.G. & N. Ry. Com- 
pany, Bowling Green, and the Middleton E. 
L. & P. Company; Geo. Matt, Lancaster El. 
Lt. Company, Lancaster: H. Smith, Mans- 
field Ry. L. & P. Company, Mansfield; S. M. 
Rust, Piqua Elec. Company, Piqua; L. G. 
White, J. M. Plaisted, V. S. Kohler, the 
Columbus Railways & L. & P. Company, 
Columbus; M. E. Turner, Cleveland Elect. 
Il'g Company, Cleveland: E. F. Gwynn, 
Delaware Elec. L. & P. Company, Dela- 
ware; E. J. Bechtel, Toledo Railways Com- 
pany, Toledo; J. H. Perkins, E. H. Beil, the 
Youngstown Consolidated Gas & Elec. Com- 
pany, Youngstown; A. C. Blinn, Sandusky 
Gas & Elec. Company, Sandusky; D. L. 
Gaskill, John Riddle, Greenville Ele. Com- 
pany, Greenville; C. R. Lutz, Citizens’ Elec. 
Lt. Company, Logan; F. E. Valentine, Ur- 
bana Elect. L. & P. Company, Urbana; E. 
W. Plaisted, Frank Espy, Kenton Gas & 
Elec. Company, Kenton: A. W. Field, Co- 
lumbus Edison Company, Columbus. 


SUPPLY MEN IN ATTENDANCE. 

Adams-Bagnall Electric Company—W. V. 
Orr, Cincinnati; F. L. Druliner, Cleveland. 

American District Steam Company—H. 
B. Kimbrough, Chicago. 

Bryan-Marsh Company—F. H. Haughton, 
F. W. Godfrey, Cincinnati, Ohio. 

Buckeye Electric Company—R. M. Bar- 
wise, Cleveland; R. M. Hemming, E. E., 
Columbus. 

Babcock & Wilcox Company—W. D. Ches- 
ter, Pittsburg, Pa. 

F. Bissell Company—C. M. Hamilton, 
Toledo. 

Crocker-Wheeler Company—H. A. Brown, 
EB. E., Cnicago. 

Hart Manufacturing Company—William 
Crichton. 

Doubleday-Hill Electric Company—C. P. 
Hill, Pittsburg; Elliott Reynolds. 

Electric Appliance Company—O. T. Kim- 
mel, Columbus, Ohio; Perry R. Boole, Chi- 
cago. 

Erner-Hopkins Company—W. A. Hopkins, 
Jr., Columbus. 

Fort Wayne Electric Works—T. J. Ryan, 
Cincinnati; George B. Edgar, Cincinnati. 

G. I. Arc Light Company—wW. F. Geddes, 
3d, Cleveland, Ohio; H. B. Coles, Cincin- 
nati. 

General Electric Company—W. M. Dem- 
ming, manager; W. J. Hanley, H. C. 
houck, S. D. Gilbert, Cincinnati; Matthew 
O. Troy, Schenectady, N. Y. 

Kuhlman Electric Company, 
Ind. 

W. G. Nagel Electric Company—W. G. 


Elkhart, 


Nagel, ‘E. J. Paradis, J. M. Wood, Toledo, 
Ohio. 

Post-Glover Electric 
>. Kuntz, Cincinnatl. 

Nernst Lamp Company—D. D. Strite, 
Pittsburg. 

swvational Electric Company—Charles G. 
Burton, Chicago. 

National Carbon Company—F. H. Mce- 
Dowell, Cleveland. 

Otis Elevator Company—A. H. Wright, 
Cleveland. > 

J. A. Roebling’s Sons Company—W. P. 
Bowman, I. W. Brooks, Cleveland, Ohio; 
W. W. Affleck, Cleveland, Ohio. 

Standard Electric Company—P. J. Will- 
lams, Cincinnati. 

Stanley Instrument Company—F. J. Al- 
derson, Great Barrington, Mass. 

Stanley Electric Manufacturing Company 
—). H. P. Fant, Cincinnati. 

Sprague Electric Company—O. P. Fant, 
Cincinnati. 

Westinghouse Traction Braxe Company— 
Wm. D. Ray, Cleveland. 

Western Electric Company—Charles W. 
Cobb, Cleveland. 

Westinghouse Electric and Manufacturing 
Company—Nathaniel Paige, sr., Leon Gold- 
smith, Columbus, Ohio; J. W. Schrantz, 
Cincinnati; K. C. Randan, E. B., Pitts- 
burg. 

Lehman B. Hoit, C. E., Cleveland, Ohio. 


Tt will be seen by the above list that the 
meeting was well attended by representa- 
tives of companies dealing in electrical 
supplies and materials, 

The General Incandescent Are Light 
Company exhibited its multiple alter- 
nating-current and direct-current lamps 
in operation, and series alternating-cur- 
rent are lamps in both shunt and differ- 
ential types; showing the knife-switch, 
automatie switch, remote contro] ; also 
Wright-demand meter. 

Roeblings made no display, but dis- 
tributed souvenir wire gauges. These 
were In great demand. 

The W. C. Nagel Electric Company, of 
Toledo, exhibited the Nernst lamp in 
Operation in various sizes. 

The General Electrice Company had a 
special display of its new Meridian lamp 
and its concentric light diffuser. 

The Stanley Electrie Manufacturing 
Company exhibited a line of meters in 
operation. 

The Bryan-Marsh Company had on 
exhibition its new type lamp, burning out 
at the cighty per cent line of initial 
candle-power. 

The exhibit of are lamps by the Adams- 
Bagnall Electric Company, of Cleveland, 
handled by the Electric Appliance Com- 
pany, of Chicago, was very complete. 
Here were also shown the Gutmann watt- 
meter and the Packard incandescent lamp 
and transformer. 

The National Electric Company, of 
Milwaukee, showed a line of enlarge- 
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ments representing its various types of 
direct-current and alternating-current 
generators and motors, belt-driven and 
engine type. The company also gave 
away steel tape-measures to all callers. 

The above were all the regular exhibits, 
but the traveling men from the other 
houses represented were attentive and 
ever present and made up in personal at- 
tractiveness what they lacked in material 
exhibits. 

A theatre party was given Tuesday 
night by courtesy of the Erner-Hopkins 
Company, the Columbus Railways and 
Light Company and the General Electric 
Company. 

The Engineers Club, of Columbus, of- 
fered the use of its rooms, and the presi- 
dent and faculty of the Ohio State Uni- 
versity received the members of the as- 
sociation as guests on Wednesday evening. 

Officers elected during the session for 
the ensuing year are as follows: 

President, S. M. Rust, Piqua. 

Vice-president, J. H. Perkins, Youngs- 
town. 

Secretary-treasurer, D. L. Gaskill, 
Greenville. 

Advisory committee: D. L. Gaskill, 
Greenville; Samuel Scovil, Cleveland; L. 
G. White, Columbus. 

Executive committee: A. W. Field, Co- 
lumbus, Ohio; W. F. Hubbell, Wauseon; 
A. C. Blinn, Sandusky; J. F. Bendure, 
Lima; C. Johnson, Akron. 

Finance committee: E. H. McKnight, 
Middletown; Edward Plaisted, Kenton; 
E. F. Gwynn, Delaware. 

President A. W. Field, of Columbus, 
in his annual address briefly reviewed the 
objects of the association, the fostering of 
the common interests of its members, the 
advancement of scientific and practical 
knowledge in matters relating to electric 
light and power companies, and the es- 
tablishment of cordial and beneficial re- 
lations with kindred associations. 

Mr. W. D. Chester, of Babcock & Wil- 
cox Company, Pittsburg, read a paper on 
“Steam Boilers for Power Plants,’ in 
which, after commenting on fuel values, 
he passed to a consideration of various 
types of boilers, and after referring to the 
advantages of superheated steam, pre- 
dicted that in the near future results 
would be obtained with superheated 
steam of one pound of coal per indicated 
horse-power on daily average running. 


Mr, D, S. Kohler, of the Columbus 
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Railways and Light Company, opened 
tle discussion, and asked if the essayist 
had any data as to amount of saving 
from use of superheaters and as to how 
the superheaters made by his company 
compared with those known as independ- 
ent superheaters. l 

Mr. Chester stated that his company 
made both kinds, but the separately fired 
had not met with much success. A test 
of a McIntire compound steam engine in 
Columbus, after running the same battery 
two days not superheated, and then two 
days superheated, showed a saving of ten 
or eleven per cent in pounds of water 
evaporated per kilowatt generated. 

Professor Hitchcock declared in favor 
of a fire brick arch or Dutch oven Turner 
furnace, especially with use of bituminous 
coal, as a means of protecting the heat- 
ing surface and tending to distribute the 
heat better. 

Upon again assembling on Wednesday, 
the first paper read was by Mr. E. J. 
Bechtel, of the Toledo Railways Com- 
pany, on “Engine Economy and Equip- 
ment.” Mr. Bechtel seems to regard 
with some favor the possibilities of the 
steam turbine for central station require- 
ments, their capacity at present being 
limited to 500 kilowatts per unit for 
direct-current work; gas engines were a 
doubtful factor; it 1s necessary to care- 
fully weigh all conditions in deciding 
upon equipment, and after all the 
cconomy of the plant depends largely 
upon the personal equation of the oper- 
ating force which it is peculiarly desir- 
able to carefully select. Men should be 
treated so as to ensure their feeling that 
no favors would be shown, but their ad- 
vancement would depend upon merit 
strictly. 

Professor Magruder, of the Ohio State 
University, being invited to speak upon 
the subject, came to the rescue of the gas 
engine; he thought unfavorable opinions 
had come from gentlemen who were un- 
familiar with the gas engine’s capabili- 
ties. He instanced a plant in Lancaster, 
which had been using gas engines for five 
years for electric lighting work satis- 
factorily. Gas engines of 150 horse- 
power had worked on about ten cubic feet 
per brake horse-power-hour, which he 
considered was equivalent to something 
under twelve pounds of steam per brake 
horse-power-hour; so that when it came to 
the question of heat units the gas engine 
can deliver the goods. One of his Ger- 
man friends had written that he had de- 
signed a 5,000-horse-power unit, and 
one of his own students had de- 
signed a forty-five by fifty-four, crank- 
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pin twenty inches in diameter, that is 
being built by the Allis-Chalmers Com- 
pany. The foreign makers were guar- 
anteeing regulation of their gas engines, 
and in America there is a great future 
for the gas engine. i 

The paper by Mr. J. H. Perkins, of 
the Youngstown Consolidated Gas and 
Electric Company, illustrated the advan- 
tages to be derived in a plant of average 
size by combining all classes of service in 
increasing the load-factor, and showing 
how the plant has developed from one of 
small capacity operating many kinds of 
service from as many types of machines 
to one of comparatively large capacity 
operating all classes of service from only 
one type of machine. Within the past 
three years the Youngstown plant has dis- 
carded all belt machines and all gen- 
erators of any kind other than the two- 
phase alternating-current type. Their 
commercial series arc light machines have 
been thrown out in favor of constant-po- 
tential alternating-current are lamps on 
meter; while the direct-current series 
open arcs for street lighting have been re- 
placed by constant-current alternating- 
current apparatus. All possible direct- 
current power service has been changed 
by the use of single and two-phase mo- 
tors, the remaining 500-volt direct-cur- 
rent service being furnished by rotary 
transformers, so that the prime movers 
may all be of the same type. 

Questions were asked by Messrs. Bech- 
tel, Hayler, Bailey, Professor Caldwell, 
and Mr. McKnight, which were replied 
to at some length and in elaboration of 
the facts stated in the paper. He stated 
that they had to-day practically no trou- 
ble with their rotaries, although they had 
at first experienced some by reason of 
their not operating on the vertical en- 
gines. Some of his substations are not 
inspected once in three months because 
not found necessary. They were under- 
stood to be the pioneers in the operations 
of sixty-cycle rotaries, and had now found 
how to operate them without any trouble, 
the commutator being the principal thing 
that requires watching. 

The paper by Mr. George Hayler, Jr., 
of the Van Wert Gas, Electric and Power 
Company, on “Steam Records” was lis- 
tened to with close attention. The writer 
believed that it is altogether due to the 
intelligent study of ‘proper records and 
the application of the knowledge derived 
therefrom that the cost of producing elec- 
trical energy has reached the low figure 
quoted by some of the larger companies. 
The smaller companies would do well to 
look after this question of records more 
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thoroughly. Mr. Hayler gave many sug- 
gestions of a practical character looking 
toward the detection and remedying of 
waste, and summarized the details which, 
in his judgment, the average central sta- 
tion throughout the country should make 
a matter of record. 

Mr. A. C. Blinn, of the Sandusky Gas 
and Electrice Company, read a paper on 
“Value of Station Records.” He con- 
tended that this was as essential to the 
proper operation of a small as of a large 
plant, that complete records be kept and 
carefully studied daily. This is the only 
way in which to work intelligently 
toward broadening the peak, and stop- 
ping little leaks in consumption which 
at the end of the year have a very ma- 
terial effect upon the balance-sheet; 
where records are lacking a prospective 
buyer instead of being hoodwinked is 
rather all the more apt to depreciate the 
true value of the plant upon the assump- 
tion that . there is something wrong 
where no records have been kept. As a 
means of discipline close attention to the 
matter of keeping a record has a salutary 
effect upon employés; it is also valuable 
in convincing employés of their own dere- 
lictions or shortcomings which otherwise 
they would charge up elsewhere. The 
cost of installing a complete system of 
records is trifling in comparison to the 
advantages derived, provided the infor- 
mation compiled is intelligently studied 
and availed of. 

The paper by the Hon. D. L. Gaskill, 
on the “Municipal Code of Ohio,” as af- 
fecting electric light plants of the state, 
was a comprehensive résumé of the 
subject. The writer said that in many 
ways the new code had proved a dis- 
appointment. 

These papers rounded out the morning 
session of Wednesday, and recess was 
taken until 2 P. M. 

The first paper of the afternoon session 
was that by Mr. K. C. Randall, of the 
Westinghouse Electric and Manufactur- 
ing Company, Pittsburg, Pa., on “Some 
Practical Considerations and Applica- 
tions of Transformers.” The writer took 
up four points as of especial interest to 
the station operator: (1) the first cost; 
(2) amount of power consumed in losses ; 
(3) the continuous and overload capacity ; 
(4) the life of the transformer. These 
were considered with reference to differ- 
ent classes of service, attention being paid 
to the time of heavy load and light load ; 
also to the requirements where overload 
might exist. By means of definite ex- 
amples the relative value of two trans- 
formers was illustrated; also the su- 
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periority of a transformer which nor- 
mally operates at a low temperature rise, 
and, therefore, having large overload 
capacity, over one with a high tempera- 
ture rise, and, therefore, little or no over- 
load capacity. As a summary, durability, 
life and low temperature were shown to 
be practically synonymous and the result 
of low losses in a good design. 

The paper further stated the importance 
of replacing many small transformers by 
a single larger one, and illustrated this 
by a definite example showing the actual 
monetary gain by such a change, as well 
as the gain due to putting several trans- 
formers in reserve which were replaced 
by the single larger transformer. 

In the discussion Mr. Troy, of the Gen- 
eral Electric Company, Schenectady, 
asked if the other qualities of a trans- 
former, such as regulation, C?R loss, ete., 
might not be limiting features just as 
much as heating? Most central station 
men are equally concerned with the mat- 
ter of regulation and copper loss. The 
overload capacity of a transformer is just 
as much a function of the regulation and 
C?R loss as it is of the heating. Mr. 
Troy urged the necessity and desirability 
of a fixed standard of temperature on 
which to base regulation and efficiency of 
transformers under discussion. If such a 
universal standard was accepted he 
thought the standard set by the Ameri- 
can Institute of Electrical Engineers, 
namely, fifty degrees centigrade maximum 
rise, is the logical one to accept. 

Mr. Troy thought that in operating a 
line containing transformers of various 
ratios the lanyps on the line would be sub- 
jected to dangerous voltages under light 
load conditions, and it might well be 
asked, how much would this voltage vary 
during different parts of the day in the 
example cited by Mr. Randall, where 
transformers of three different ratios, 
nine, nine and one-half and ten to one 
were used on the same line? Would not 
the saving in line construction be more 
than offset by the poor all-day efficiency 
of the transformer, ete. ? 

Mr. Randall replied that as to using a 
nine to one ratio all over a community 
instead of just at different places, if used 
all over the iron losses which are pointed 
out as being very prominent would be in- 
creased, but would) even then be quite 
low, while the gain in regulation and gain 
in reduced copper loss would perceptibly 
offset the iron loss, and there would be 
better regulation, which would be a sub- 
stantial gain. In reply to a question by 
Mr. Hoit, regarding the relative efficiency 
of a fifty per cent and a 150 per cent 
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load, that Mr. Randal] said would depend 
upon the proportions of iron and copper 
loss. Assuming a transformer with an 
iron loss of say one and one-half per cent, 
and a copper loss of say two per cent, at 
one-half load the iron loss would come 
down about sixtv-six per cent or just 
about to one per cent, and the copper 
loss would go up to about four and one- 
half per cent. 

Mr. Turner thought that regulation was 
one of the most vital points in the dis- 
tributing system; if you can not maintain 
a uniform voltage on your distributing 
system, you lose one of the great advan- 
tage that electrice light has in competition 
with other illuminants. If at light load 
the lamps will receive a very high voltage 
and are burning at standard voltage only 
at the time of maximum load, it not only 
means that the lamps’ life 1s shortened, 
but that those customers who have their 
maximum current at an earher period 
than others will notice the difference be- 
tween the candle-power of their lamps at 
one time of the day and what it is at 
another time. ‘The question of candle- 
power is mostly one of comparison. ‘The 
best way to maintain a distributing sys- 
tem is by the use of feeders and subfeed- 
ers; otherwise uniform voltage can not 
be maintained. 

In the absence of Mr. Mosman, of the 
General Electric Company, Schenectady, 
Mr. Troy read his paper, “Notes on Cer- 
tain Three-Wire Systems.” 

Mr. Bechtel stated that in Toledo they 
used a three-wire direct-current system 
for downtown lighting business districts, 
and a single-phase alternating-current in 
the residence portion. Have three-phase 


four-wire generators; balance, single- 
phase. Feeder lines are arranged with 


main feeders and subfeeders on the 
primary mains so as to give as nearly 
equal distribution over the whole territory 
as possible. The three-wire direct-current 
system is entirely underground; it is an 
interconnected network, mains fed at dif- 
ferent points from the station by three- 
wire feeders. Have a rotary converter as 
a tic in between the two systems. It will 
convert alternating current to direct-cur- 
rent, or vice versa, making a flexible sys- 
tem and requiring somewhat less ma- 
chinery for peak load; peak on the direct- 
current is at 5.30 in winter time, and on 
alternating current about 8 o’clock. That 
in a measure does away with duplicate 
machinery. 

The session closed with the reading of 


‘a paper by Mr. Lehman B. Hoit, C. E., 


of Cleveland. 
The Thursday morning session opened 
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with routine reports, that of the secretary 
treasurer, Mr. Perkins, showing a health, 
balance in the treasury, and was referre 
to the finance committee. 

The executive committee asked that th 
matter of fixing time and place of nex 
annual meeting be referred to the incom 
ing executive committee, which was con 
curred in. 

In the absence of Mr. W. F. Raber, o 
Mansfield Electric Light and Power Com 
pany, his paper entitled “Electrical Dis 
tribution in the Engine Room” was reac 
by title and authorized to be included ir 
the regular minutes. 

Professor F. C. Caldwell, of the Ohic 
State University, read his paper entitlec 
“The Combined Use of Alternating ané 
Direct Current for Central Statior 
Work.” The paper was a comprehensive 
one, and listened to with interest whicl 
was heightened from the fact that both 
on the occasion of this and former meet- 
ings Professor Caldwell has entertained 
the members of the association at the 
University in conjunction with other 
members of the faculty. The following 
members of Professor Caldwell’s senior 
class in electrical engineering took part 
in the discussion: J. G. Campbell, G. M. 
Cameron, C. F. Kettering, H. S. Bos- 
tater, W. A. Schertz, J. S. Riddle, E. 

Benedict, A. S. Stewart, L. S. Mc- 
Garey, T. Crocker, W. Kalb, Edward 
Sill, J. W. Gwynne, Fred Nesbit, H. L. 
Beach, J. E. Powell, F. B. Pelton and 
W. Kempton. 

Mr. M. C. Hull, of the Columbus 
Railways and Light Company, read a paper 
entitled “Methods and Means of Securing 
New Business.” His suggestions werc 
practical, especially that in reference to 
cultivating the architect, and looking 
after the electric wiring of all new houses, 
many of which but for such precaution 
being taken would be finished without 
wiring. 

In discussing the paper Professor 
Caldwell said that the great convenience 
from the use of electric current was a 
point that could never be overdrawn when 
approaching a customer, especially in a 
natural gas territory where there was 
so much to contend with; the case of 
turning on an electric light in a cellar 
or any remote part of the house without 
striking a light was a great inducement 
as a matter of convenience. 

The convention adjourned to meet at 
such time and place as may be hereafter 
determined by the executive committee. 
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Reviews of 


A Double-Frequency Generator. 

In the issue of the ELECTRICAL REVIEW 
of October 10, a review is given of a 
serial by Mr. E. J. Brunswick on the 
application of polyphase motors to driving 
centrifugal drying machines in the sugar 
refinery at Cambrai, France. These mo- 
tors are started by connecting them suc- 
cessively to circuits which are supplied 
at frequencies of twenty-one, thirty-five 
and fifty cycles per second. The latter 
frequency is the standard for the refinery, 
and the two lower frequencies, used for 
starting only, are given by a single double- 
frequency generator. This is a machine 
of the inductor type, having two station- 
ary armatures and a revolving inductor 
with two sets of poles. The machine is 
excited by a single fixed field winding, 
current for this purpose being drawn from 
an exciter mounted on an extension of 
the generator shaft. The generator is 
rated at 300 amperes at 150 volts, twentv- 
one cycles, and 300 amperes, at 250 volts 
and thirty-five cvcles, in each case with a 
power-factor of 0.6. One end of the rotor 
has three poles and the other five. The 
interior diameter of the armatures is 1.10 
metres. The twenty-one-cycle armature 
has seventy-two slots, with a six-pole 
winding connected in star. The thirty- 
five-cvele armature has 120 slots, with a 
ten-pole winding connected in star. This 
size of generator was decided upon in 
order that it might furnish power to more 
than one motor at a time. The machine 
is used for starting twelve motors rated 
at thirty-five horse-power each, and which 
are designed to bring the centrifugal ma- 
chines up to full speed within one minute. 
—Translated and abstracted from VElec- 
fricten (Paris), September 26. ; 

A 
Chemical Valency, Electrical Conductivity 
and Hardness of Metals. 

This is a theoretical consideration by 
Mr. John G. A. Rhodin, of the molecular 
structure of matter, the aim being to con- 
nect in some way the chemical, electrical 
and mechanical properties of various sub- 
stances. The author assumes metallic in- 
duction to consist in a harmonic vibration 
of the molecules. As the adjacent ones 
come in contact, the electrons are passed 
from one to the other under the influence 
of the electrical stress. The author de- 
duces equations from this assumption, and 
reaches the conclusion that the hard 
metal has more complicated molecules 
than the soft one, and will therefore have 
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a higher resistance, since the mobility of 
the molecules must be less. Non-conduc- 
tors, as a general rule, have molecules of 
unusual magnitude. To elucidate the dif- 
ference between metallic conductors and 
all other substances; the following criteria 
are suggested: All metallic conductors 
are composed of ultimate particles which 
can act as cathions without the interven- 
tion of other elements. The ultimate par- 
ticles are thus electrically uniform. All 
electrolytic conductors are composed of 
ultimate particles of two kinds—one or 
more cathions and one or more anions, 
which readily dissociate by the influence 
of a solvent. or fusion. They are thus 
electrically binary. All dielectrics are 
characterized by an exceptional resistance 
offered by their ultimate particles against 
molecular motion, depending upon either 
the exceptional size and mass of its mole- 
cular combinations, if solid, or internal 
friction if liquid. They are electro- 
chemically uniform. The electrical be- 
havior of any substance is a function of 
the absolute temperature.—A bstracted 
from the Electrochemist and Metallur- 
gist (London), September. 


A 
Electricity Supply in Milan. 


The hydroelectric station at Paderno, 
Italy, transmits the greater part of its 
output to Milan. This is conducted to the 
station at Porta Volta, where there is an 
auxiliary steam plant. The rated output 
of this steam equipment is 13,000 horse- 
power. The most recent additions to this 
are a Parsons turbine of 3,000 horse- 
power, coupled to a Brown alternator and 
a Parsons-Brown turbo-alternator of 4,- 
500 horse-power. These are run con- 
densing, jet condensers being used, the 
pumps being driven by geared induction 
motors. Power is received from Paderno 
at a pressure of 12,600 volts, and is trans- 
formed down to 3,700 volts, there being 
twenty 400-kilowatt transformers grouped 
in parallel and connected to the station 
bus-bars. Power from this station is sup- 
plied to 3,000 three-phase motors, repre- 
senting over 10,000 horse-power, com- 
pared with which the 77,000 incandescent 
lamps and 725 arc lamps are of second- 
ary importance. The Santa Radegonda 
station supplies direct current by means 
of motor-generators to the amount of 
2.500 kilowatts for traction and 1,870 
kilowatts for lighting, supplemented by 
Tudor batteries of nearly 2,000 kilowatts 


for traction and 2,500 kilowatta for light- 
ing. This station supplies 80,000 incan- 
descent lamps and 1,000 are lamps, as 
well as 300 cars. Besides the supply to 
Milan proper there is a large demand 
from the surrounding districts. The prin- 
cipal tramway line outside of the city is 
that which runs to Monza. This is sup- 
plied through the substation of Sesto San 
Giovanni, which is equipped with syn- 
chronous converters and a large storage 
battery. The whole undertaking has a 
maximum load of 16,000 kilowatts.—Ab- 
stracted from the Electrical Review (Lon- 
don), September 25. 


a 
Motor Car Reliability Tests in England. 


The object of the Automobile Club, 
under whose auspices a series of relia- 
bility tests was conducted recently in Eng- 
land, is to give the public an opportunity 
of ascertaining which is the best and most 
reliable car obtainable. Brake, noise, vi- 


bration and dust trials were held at the 


Crystal Palace grounds, and these were 
followed by reliability tests extending 
over several days. The first day’s journey 
was to Margate and return, a distance of 
150.5 miles, and was performed in fine 
weather. One hundred and four cars 
started. Several were in difficulties toward 
the end of the day, and the official sum- 
mary showed that thirty-five cars made 
non-stop runs,- twenty-six had trifling 
stops, and twenty-eight longer delays not 
of a protracted character. On Friday 
ninety-three of the original 104 started 
on the second day’s journey, which was to 
Osbourne and back, 121 miles. Twenty- 
three cars retirned to the palace within 
the specified time, fifty returned with 
trifling delays, and fifteen returned later. 
On Monday cighty-six cars started for 
Worthing, 118.75 miles, and it was dur- 
ing this journey that the most difficult 
hill-climbing test took place. After 
leaving Dorking the hill rises toward 
Bury 338 feet in three-quarters of a mile, 
with an average grading of 1 in 11.74, 
but. with some sections as steep as 1 in 
8.75. This hill showed that some of the 
less expensive lighter and less powerful 
vehicles could do just as good work as 
the more expensive, and that much de- 
pended upon the skill of the driver. The 
results at night-time showed that thirty- 
eight cars made non-stop records, and 
forty-two were delayed by a few minutes. 
On Tuesday the course was laid to Folke- 
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stone and back, and eightv-four cars 
started. This route has many sharp turns, 
so that the skill of the drivers was put 
to test. Thirty-nine cars made the trip 
without stopping, and thirty-two had de- 
lays of a few minutes. On Wednesday 
the route was to Southsea. On Thursday 
seventy-seven cars started on the run to 
Bexhiel and back. During this run a 
straight course for 880 yards allowed 
speed tests to be made. The cars had a 
flying start and some traveled at the rate 
of over forty miles an hour. The day’s 
results showed that forty-six cars made 
non-stop records, and twenty-seven suf- 
fered slight delays. The results of this 
series of severe tests would seem to show 
that a marked advance has been made in 
mechanical efficiency and reliability.—- 
Abstracted from the Railway News (Lon- 
don), September 26. 


A 


Preventing Disturbances to Telegraph and 
Telephone Systems Caused by Using 
the Earth as a Return. 


In this article on electric trolley ve- 
hicles without rails, M. Emile Guarini 
deseribes a system which he has devised 
for the purpose of preventing disturbances 
to feeble electrical systems such as the 
telephone and telegraph, caused by other 
more powerful systems using the carth as 
a return. The means he has tested is 
analogous to the three-wire distribution 
system. It consists in dividing the cur- 
rent between two circuits, both earthed 
at each pole, the earth connections 
of the respective circuits at each 
pole having opposite polarities. The 
intensity of the current is substan- 
tially equal in the two circuits. A very 
sensitive galvanometer placed in circuit 
will not indicate any current. In other 
words, what is needed is to neutralize by 
a charge of contrary sign the charge which 
each ground of the galvanometer circuit 
receives from the current from the garth 
plate connected to the dynamo. The 
author does not think that it will be im- 
practicable to use the ground return for 
a vehicle which does not run on rails, if 
the power is supplied at a high voltage. 
A bad ground connection will be im- 
material when the pressure is thousands of 
volts. He has personally made experi- 
ments in wireless telegraphy from a mov- 
ing vehicle, using a telephone receiver, 
and, as a return, the wheels of a truck 
resting on the street pavement. The po- 
tential was 30,000 volts, and no difference 
in the intensity of the sound given by 
the telephone receiver could be detected, 
whether the grounding was through the 
wheels resting on the pavement or through 
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a rod sunk deep in moist ground.—Ab- 
stracted from the Engineering Magazine 
(.Vew York), October. 


S 


Electrical Wiring Fire Risk. 

The proper precautions to be observed 
when installing and for the care of elec- 
tric wiring are here discussed by Mr. E. 
C. de Segundo. Experience has shown 
that a building lighted by electricity en- 
joys complete immunity from risk of fire, 
provided, always, that the erection of the 
wires and fittings has been carried out in 
a sound and workmanlike manner. If 
satisfactory work is to be done, attention 
must be paid to the following points— 
the means adopted for insulating wires, 
the means adopted to prevent mechanical 
injury to the insulation of the wires, the 
subdivision of the main circuit and the 
proportionate size of the conductor to the 
work it is to do, the means adopted to 
guard against accidental overloading of 
the conductor, the nature of the joints 
made in the conductors, the design of the 
fittings, with special reference to ease in 
wiring without injury to the conductor, 
the method of manufacture and erection 
of fittings and accessory apparatus, and 
the general scheme of wiring and method 
of fixing in place all of the wiring fittings, 
so as to avoid danger- from the proximity 
of gas and water pipes and ironwork of 
all kinds. All these points are covered 
by the statement that the essential condi- 
tion of a properly erected wiring installa- 
tion consists in providing that the elec- 


tric current be kept within its prescribed - 


bounds, and that if by any contingency 
a way should be opened for the current 
to travel in an unauthorized direction, 
the supply should be cut off automatically 
and instantly. The conductor wires 
should be of copper and should carry the 
maximum current without any percepti- 
ble heating of the conductors to the touch. 
In addition to adopting a safe current 
density, a maximum fall of potential 
should be specified for any one circuit. 
Dampness must be guarded against, as it 
is most insidious in its action. It may 
arise from a variety of causes and, par- 
ticularly in the case of new buildings, is 
apt to be of an acid nature. The author 
would like to see every wire in a house 
treated as if it were a submarine cable. 


Unfortunately, gutta-percha is useless for 
wiring houses, because it 1s extremely sen- 


-sitive to the oxidizing action of the at- 


mosphere and becomes plastic at a tem- 
perature only slightly elevated above the 
normal. The ideal method of wiring a 
building is to use nothing but the highest 
class vuleanized rubber insulation covered 
with a braid and enclosed in a continuous 
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system of cold-drawn steel tubes, especi- 
ally selected for smoothness of bore, with 
joint boxes inserted at all points necessary, 
so that the wires may be drawn in without 
Injury and may be easily inspected. This 
system is somewhat costly, but according 
to certain estimates made by the author 
the increase in cost over the wooden 
moulding system was not more than 
twenty-five per cent.—Abstracted from 
Insurance Engineering (New York), Sep- 


tember. 
A 


Electrical Towing on Canals. 

Mechanical towing of boats on canals 
is not new. It has been tried on several 
well-known waterways with more or less 
favorable results, but little has been pub- 
lished beyond a mere description of the 
installation. M. Georges Petit describes 
the researches of M. Léon Gérard, who 
has made a careful study of the problem. 
Two systems of haulage are investigated 
—that in which the tractive motor runs 
over an ordinary towpath, and that in 
which rails are laid down for the motor. 
To determine the relative advantages pos- 
sessed by the two systems it was necessary 
to compute the starting effort required 
and the average pull necessary to main- 
tain the desired speed. The effort re- 
quired to overcome the inertia of the boat 
is easily computed from its known 
weight. That required to overcome the 
friction of running water could only be 
determined experimentally. This was 
done by bringing certain boats up to a 
convenient speed, then cutting off the 
driving force, and allowing them to drift, 
the rate of retardation being noted. 
From the retardation curves the water 
friction was easily determined, and com- 
bining the results obtained in this way with 
the effort required to overcome the inertia 
of the boat, acceleration curves were ob- 
tained. This was done for empty and 
loaded boats, and the dimensions of the 
particular section of canal to which these 
results apply were given. From this study 
it was shown that it was theoretically im- 
possible to obtain the necessary starting 
effort on rails without slipping, even with 
damp rails. It was found that a motor 
traveling on rails would be more eco- 
nomical than one running on an ordinary 
towpath, although the latter, would give 
a greater tractive effort for a given weight 
without slipping. The system using rails 
will, of course, be more expensive to 1n- 
stall, but will cost less to keep up, and, in 
the end, it is thought would be more eco- 


nomical. This study, it is believed, 
demonstrates the practicability of me- 
chanical traction for canals, and seems 
to indicate that this will be the motive 
power of the future. An electrical system 


will be adopted, because this is reliable, 


‘efficient, and the most satisfactory method 


of supplying power to the motors.—T rans- 
lated and abstracted from the Revue. 
Technique (Paris), September 25. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Slow and Medium-Speed Direct- 
Current Motors. 
The accompanying illustrations show a 
typical direct-current motor for slow and 
medium speeds, which the Emerson Elec- 


mounted on a cast-iron sleeve, self-con- 
tained, instead of being assembled di- 
rectly on the shaft. The shaft is pinned 
into this sleeve and may be readily re- 
moved and replaced by an extended shaft 


Six-PoLe ENCLOSED MOTOR. 


tric Manufacturing Company, St. Louis, 
Mo., is building for capacities from one- 
quarter to two horse-power. These mo- 
tors are built in four sizes of frames, for 
both shunt and series or shunt and com- 
pound winding, and run on all standard 
voltages. They are the outgrowth of a 
line of smaller multipolar motors, a large 
number of which are now in service under 
severe and varied conditions. 

The design of these machines adapts 
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of the driven machine when desired. This 
arrangement eliminates all couplings and 
is accomplished without disturbing the 
relative positions of the armature and 
commutator. 

The motors may be reversed by simply 
changing the connections of the arma- 
ture on the binding-post plate, without re- 
moving the covers of the motor. Each 
plate is stamped “shunt” or “series” to 
indicate the winding of the motor, and 


a, RI 
ey ee 
a 7 y k 


Bas 
_ 7 
eC 


Srx-PoLE ENCLOSED Motor, DISASSEMBLED. 


them to any form of machine tool driving 
and where economy of space is a first con- 
sideration. One of the difficulties of di- 
rect-connection of motors to shop and 
other tools is solved by the design of the 


armature and commutator, which are 


also bears the word “reverse” close to the 
armature lead. 

The illustration shows a six-pole en- 
tirely enclosed motor. When ventilation 
is advisable the machine may be operated 
without covers as a semi-enclosed type. 


The field is composed of mild steel lami- 
nations having high magnetic qualities, 
and which are treated before being placed 
in the motor frame. The field coils are 
form-wound and heavily taped to prevent 
mechanical injury. 

The armature is of the small engine 
type, having closed slots and no band 
wires. It is built of toothed laminations 
of mild steel, with coils dipped and baked 
and well insulated from each other and 
from the armature core. 

The commutator is unusually large and 
is made from hard-drawn copper bars, 
with mica insulation. 

Motors of one-quarter and one-third 
horse-power are fitted with three-quarter- 
inch steel shafts running in self-aligning 
phosphor-bronze bearings of the wick oil 
type. Larger motors are equipped with 
self-aligning oil-ring bearings and pro- 
portionately larger shafts. The end hous- 
ings of the machines are concentric and 


ARMATURE FOR S1ix-PoLk MOTOR. 


may be moved one-quarter or one-half way 
round, keeping the oil wells upright if 
it is desired to operate the motor in an 
inverted or semi-inverted position. 

Carbon brushes of the radial type are 
supplied. The brush-holders are mounted 
on paper-insulating plates which give a 
long break for possible grounds likely to 
be caused by oil and dirt in the small en- 
closed motor. Owing to the design of the 
brush-holders, the motor may be reversed 
without readjusting the brushes. The 
rocker arm is set to the point of best 
commutation after test, but, if necessary, 
the brushes may be readjusted by loosen- 
ing the thumb nut outside the cover. The 
brush-holder springs are of tempered 
steel wire, giving an even tension 
throughout the entire range of the brush, 
and are fastened directly on the fibre 
insulating plates holding the brush- 
holders. They carry no current and can 
not become heated from that cause. 
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These motors, in sizes up to one-half 
horse-power, are furnished with three- 
inch iron flanged paper pulleys for two- 
inch flat belt. Frames larger than one- 
half horse-power are equipped with 
crowned face iron pulleys of four-inch di- 
ameter, four-inch face. 

Each motor is thoroughly tested under 
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_ Motor-Driven Machine Tools. 

The machine tool industry has wit- 
nessed a decided tendency toward the mo- 
tor-drive within recent years, and the 
anxiety to keep abreast of improvements 
in this line has, no doubt, done consider- 
able to induce the machine tool manufac- 
turers to either make a line of motor- 
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power for operating all the tools in every 
shop. The accompanying illustrations are 
typical of recent practice in adapting the 
motor to machine tools. ` 

Fig. 1 shows a No. 2 combination cold 
saw cutting-off machine, motor-driven, 
the machine being belted from the driving 
shaft to the armature shaft of motor. 


Fig. 1.—ComBINATION COLD Saw Cu 
Moror-Driven. 


full rated load before shipment, and is 
guaranteed to operate continuously under 
normal load without undue temperature 
rise. The motors are also guaranteed to 
carry an overload of fifty per cent for 
one hour without dangerous heating. 


Fie, 3.—PLane Moror-DRIVEN MILLING MACHINE. 


New Revolving Electric Flash Light 
for the Lizard. 

A revolving electric flash light of 
1,000,000 candle-power is to be substi- 
tuted for the two present fixed lights at 
the famous Lizard head lighthouse, at a 
cost of over $15,000. It is reported from 
London that the new light will be visible 
at sea for forty to fifty miles. 


TTING-OFF MACHINE, 


driven tools, or arrange their tools so that 
a motor can be attached, if the purchaser 
desires. The electric motor has come into 
the machine tool field to stay, and its ap- 
plication in this direction will increase 
with time. For example, take the shops 


which the government is having erected 
at New Orleans, La. According to the 
plans and specifications prepared under 
the auspices of the Bureau of Yards and 
Docks, Washington, D. C., the only steam 
that will be employed for running various 
machines, no matter how intricate or cum- 


bersome, will be produced for the sole 


and exclusive use of generating electric 


Fig. 2.—PorTABLE ROTARY PLANING MACHINE, 


MotTor-DRIVEN. 


This is a five-horse-power General Elec- 
tric C. E. type, 250 volts, clamped to a 
base and has an adjustable movement 
which acts as a belt tightener. This ma- 
chine is designed to accommodate a wide 
range of work, including round and 


Fio. 4. -VERTICAL Motor-DrRIven MILLING MACHINE. 


square stock, to be held in V-block which 
clamps to the bottom table, I-beams, chan- 
nel bars, etc. The machine has a ca- 
pacity for I-beams and channel bars up 
to fifteen inches on a square or mitre 
cut, on bottom table up to an angle of 
forty-five degrees. By using the top or 
auxiliary table, as shown in the illustra- 
tion, the machine can be used for cutting 
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plates seven inches thick by twenty-four 
inches long, or an aggregate number of 
tee rails up to the capacity of the ma- 
chine can be cut by clamping them on the 
top table. By removing the top or auxil- 
iary table, the machine can be used for 
sawing a number of irregular pieces of 
work, such as gates or risers on steel cast- 
ings, up to the capacity of the machine. 
The saw blade of this machine is spindle 
driven, by a steep lead, phosphor-bronze 
worm-wheel and a hardened steel worm 
through a train of cut gearing, making 
the drive very powerful and ensuring’ a 
steady even cut. The machine has suit- 
able feeds from one inch to one and one- 
half inches per minute, by means of a 
variable friction dise feed, and has power 
quick return. 

Fig. 2 shows a thirty-six-inch portable 
rotary planing machine, which is direct 
motor-driven, the motor being placed on 
top of the machine, as shown in the il- 
Justration, and driving a spindle through 


a train of cut gearing. The cutter-head, 


which is thirty-six inches in diameter over 
tools, has an in-and-out adjustment of 
four and one-quarter inches. The length 
of feed of the standard machine is eight 
fect. This type of machine is used prin- 
cipally on the housings of marine and 
stationary engines and for a similar class 
of work, where there are plain surfaces 
to be milled off, the work being clamped 
to a large floor plate and the different 
portable tools being brought forward to 
the work and clamped into position. The 
head has suitable changes of feed and 
power quick movement in both directions. 

Fig. 3 shows a plain milling machine 
of modern design. This machine is di- 
rect motor-driven, power being supplied 
to a spindle of machine, which is seven 
inches in diameter, by means of a steep 
lead, phosphor-bronze worm-wheel and 
hardened steel worm through gearing, by 
motor placed on top of machine, which 
also operates the friction dise feed for, 
table. The carriage of the machine is 
forty-two inches wide and made to mill 
eight feet long; will admit work fifty 


inches wide between uprights; maximum | 
distance from centre of spindle to car- 
The small motor ~ 


shown on side of machine is used for rais- 


riage of fifty inches. 


ing or lowering the cross-head by power, 
and also power quick movements to car- 
riage. 

Fig. 4 shows a vertical milling ma- 
chine, motor-driven. The motor sets 
at right angles to the driving shaft, 
to which it is geared by means of a spiral 
gear and pinion which supplies the power 
to the spindle. When the machine is 
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driven by a constant-speed motor the 
changes of speed of spindle are made me- 
chanically, and by field control when a 
variable speed motor is used. The ma- 
chine has a compound work table which 
has automatic feed in all directions. The 
circular carriage is forty-eight inches 
over tee slots, fifty-four inches over all, 
has an in-and-out adjustment of thirty- 
six inches and a cross adjustment of 
thirty-six inches. 

The machines illustrated are manufac- 
tured by the Newton Machine Tool 
Works, Philadelphia, Pa. 

— oa 
New Designs in Desk Lamps. 

The accompanying illustrations show 

two new designs of desk lamps manu- 


Fig. 1.—ADJUSTABLE BOOKKEEPERS DESK 
LAMP. 
factured by McLeod, Ward & Company, 
27 Thames street, New York city. Fig. 
1 shows the Kinsman bookkeeper’s desk 
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Fic. 2.—ADJUSTABLE TYPEWRITER’S DESK 
LAMP. 


lamp, which is arranged so as to clamp 
on the gallery of a bookkeeper’s desk. 
This lamp is adjustable in every way, 
keeps the light out of the eyes, throwing 
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it on the work. The lamp and stand are 
finished in nickel-plate, polished brass, 
old brass or oxidized copper. Fig. 2 
shows the Ward typewriter’s desk lamp. 
This stands on the desk, as shown, and 
can be adjusted to throw its light wherever 
desired. This lamp and stand are fin- 
ished in nickel-plate, polished brass, old 
brass, or oxidized copper. 


AANT 
Steam Turbines for Factory Driving. 
The Westinghouse steam turbine is 
rapidly increasing its field of usefulness. 
The Eaton, Cole & Burnham Company, of 
Bridgeport, Ct., is preparing plans for a 
turbine plant which will furnish power 
to its works. Large extensions to the 
present work are now under way and the 
entire plant will then be operated by poly- 
phase motors from the new power station. 
A #00-kilowatt Westinghouse turbine unit 
will be immediately installed to provide 
additional power during the construction 
work. It will temporarily be installed in 
the present power-house and will operate 
under 200 pounds steam pressure and 
twenty-cight-inch vacuum without super- 
heat. The unit will furnish three-phase 
current at 440 volts. The installation is 
in charge of Mr. George Hooper, engi- 
neer, 11 Broadway, New York city. 
Free Lectures Under the Department 
of Education for the City of 
New York. 

The department of education for the 
city of New York announces a course 
of lectures on chemistry, electricity, 
physics and astronomy for October, 
November and December, at the 
Y. M. H. A. Hall, Ninety-second street 
and Lexington avenue, New York city. 
A course of ten lectures will be given 
by Professor E. R. von Nardroff on 
Wednésdays, at eight P. M. At the John 
M. Toucey Memorial Building, 150th 
street, near Mott avenue, Bronx, a course 
of eleven lectures will be delivered by 
Mr. W. W. Kerr, on “Principles and 
Practice in Electrical Engineering.” 


— a 


An Electric Fan to Be Attached to a 


Lamp Socket. 

A German firm, Meesrs. Reiss & 
Klemm, of No. 18 Stallschriber Strasse, 
Berlin, has introduced a novel electric 
fan which is operated from the ordinary 
110-volt incandescent lamp socket. The 
fan is eighteen centimetres in diameter. 
The apparatus, with the fan cord and fan, 
which are all adjustable, is packed in a 
small carton 75 by 65 by 188 millimetres 
in dimension. 
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The Annual Report of the Western 
Union Telegraph Company. 

The annual report of the president of 
the Western Union Telegraph Company, 
Colonel Robert C. Clowry, made at the 
meeting of the stockholders, October 14, 
1903, shows an excellent condition. The 
capital stock outstanding remains un- 
changed, namely, $97,370,000, of which 
$29,495.86 belongs to and is in the treas- 
ury of the company. 

The revenues for the year ended June 
30, 1903, were $29,167,686.80, making an 
increase of $1,094,591.70. The expenses 
for the year were $20,953,215.07, an in- 
crease of $172,448.86, making the net in- 
crease $922,142.84. After interest on 
bonds and appropriations for dividends 
have been figured, this leaves a surplus 
for the year of $2,268,721.73. This sur- 
plus, together with the surplus on July 
1, 1902, makes a total surplus on June 
30, 1903, of $13,019,724.55.. 

There were added to the company’s sys- 
tem during the year 402 miles of poles 
and 59,228 miles of wires. 

Of the newly constructed wires 47,000 
miles were of copper. 

The number of messages transmitted 
by the employés of the company was 69,- 
790,866, being 415,983 more than for the 
previous year. These figures do not in- 
clude the messages transmitted by the 
lessees of wire, nor do they include the 
messages of the various railroad com- 
panies that are sent ‘between their local 
stations under its contracts. The uses of 
the leased wires were probably the equiva- 
lent of 10,000,000 messages for the year. 

There was an increase of $1,094,591.70 
in the revenues for the year. Of this 
amount the transmission of regular com- 
mercial messages contributed $321,759.- 
90, and leased wires $282,774.28, the re- 
mainder coming from sundry other 
sources. 

The increase in the operating and gen- 
eral expenses, including taxes, was $250,- 
598.55, and for equipment of offices and 
wires $81,921.69. Reductions of $159,- 
242.96 in the cost of maintenance and re- 
construction, and $828.42 in rentals of 
leased lines, made the net increase in ex- 
penses $172,448.86. 

$1,077,700 was disbursed for interest 
on bonds, leaving $7,136,771.73 as the 
profits for the year. 

After paying $4,868,050 for dividends 
on the capital stock, $2,268,721.73 was 
added to the surplus account. 

The average receipts per message trans- 
mitted by the company were 31.4 cents, 
and the average cost was 25.6 cents. 
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The cost of construction for the year 
was $3,351,644.94. 

Since Colonel Clowry’s last report the 
reorganization of the service has been 
completed. The system of thorough in- 
spection, including the Atlantic and Cuba 
cable terminals, has been continued, and 
a further reduction of expenses has been 
effected, bringing the total saving up to 
$612,000 per annum. 
---- 

Refuse Destructors. 

At the recent meeting of the British 
Association for the Advancement of 
Science, held at Southport, England, Mr. 
W. F. Goodrich contributed a discussion 
entitled “Twenty-five Years’ Progress in 
Final and Sanitary Refuse Disposal.” 
The author especially emphasized the ne- 
cessity for high temperature of furnace 
in order to destroy the refuse effectively 
and without nuisance. The older types 
of destructors were practically useless by 
reason of the low working temperature. 
Figures were given showing that in 1887 
the old beehive destructor at Nelson had 
a temperature of 705 degrees Fahrenheit, 
while last year the destructor installed at 
Walker-on-Tyne had a temperature of 
3,000 degrees Fahrenheit. To-day there is 
at Nelson a destructor working at a tem- 
perature of 2,693 degrees Fahrenheit, and 
the result is that power is available for 
electric light and traction, about forty 
Board of Trade units being obtained by 
the burning of each ton of refuse. 

At present there are 180 towns which 
destroy their refuse by cremation. In 
sixty-three of these the destructors are 
combined with electricity works. In forty 
towns they are operated in conjunction 
with sewage works. Five years ago there 
were but two destructors operated in com- 
bination with electricity works. In Liver- 
pool destructors are being erected which 
are arranged to supply power for electric 
traction. Other instances of this arrange- 
ment are Nottingham, Wolverhampton 
and Preston. 


Regular Meeting of the American 
Institute of Electrical Engineers. 
The following programme was an- 

nounced for the regular meeting of the 

American Institute of Electrical Engi- 

neers, October 23, held at Carnegie 

Hall, 154 West Fifty-seventh street, 

New York city: “The Conditions 

Governing the Rise of Temperature of 

Electric Railway Motors in Service,” 

Dr. Cary T. Hutchinson; “A Graphic 

Recording Ammeter and Voltmeter,” 

by A. H. Armstrong. 
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Electric Car Equipment. 
To THÐ EDITOR oF THE BLectRicaL Ravisw : 

I write to express my appreciation of 
the editorial in your issue of September 
26 upon “The Equipment of an Electric 
Car.” Articles of this character, explain- 
ing to the public just what may be dan- 
gerous, and what is not dangerous in the 
equipment of an electric car, are of great 
and positive value at this time. In my 
opinion, there is more to be feared from 
panic that may be caused from misinfor- 
mation based upon sensational statements 
of newspapers than from any actual dan- 
ger in the operation of properly equipped 
cars. 

L. B. STILLWELL, Electrical Director, 
Interborough Rapid Transit Company. 

New York, October 13, 1903. 


Experiments for Lessening Noise on 
Elevated Railways. 

Some interesting experiments are in 
course of prosecution on the Berlin (Ger- 
many) clevated electric railway. Com- 
plaints have been frequent concerning 
the noise made by the cars on the ele- 
vated structure. The first experiment 
consisted of inserting three layers of felt 
between the rails and the wooden cross- 
ties on whch they were laid. This was 
inadequate, however, although it gave 
some improvement. Hollow iron girders 
filled with loose sand. were then sub- 
stituted for the wooden sleepers. This 
was also partially effective, but not en- 
tirely so. The rails were then laid on 
long longitudinal sleepers with cushions 
of lead under them. Finally, the car 
wheels have been lined with wood, so as to 
break the continuity of the path for vi- 
brations through the metal. The experi- 
mental remedies are still on trial, and no 
definite conclusions have been an- 
nounced. 


McCaghey & Linehan, of Little Falls, 
N. Y., who have the contract for erecting 
the dam for the Greenfield, Mass., Elec- 
tric Light and Power Company at the 
Gardner falls, a short distance below 
Shelburne Falls, are making good prog- 
ress. The dam, which is about 350 feet 
in length, is of concrete, and rests on a 
rock foundation, much of the way the 
solid rock being cut out to make room 
for the dam. A canal some 1,100 or 1,200 
feet in length is being built, part of the 
way through the rock. At the power sta- 
tion 1,100 horse-power will be developed. 
The contractors hope to finish the work 
by the first of November. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


INDIANA TOLL LINE—Work has begun on the new telephone 
toll line which is to connect Abilene, Kan., with Indianapolis, 
Ind. The company building the line is composed of the owners 
of the exchanges at Abilene, Manhattan, Junction City, Concordia 
and Indianapolis, and, it is stated, has a capital of $150,000. Work 
has been begun at several points on the line. 


RUSSIAN ELECTRIC RAILWAY—The announcement is made 
that a syndicate of American capitalists has under way a propo- 
sition to construct an electric line between Warsaw, the capital 
of Poland, and Lodz, the principal commercial centre. The length 
of the road will be about seventy-five miles, and it is to run in as 
nearly a straight iine as practicable between the two points. High- 
speed cars will be employed, and at all points where the new line 
will cross other railroads viaducts will be constructed. 


ANOTHER LONG-DISTANCE TROLLEY SYSTEM FOR THE 
PACIFIC COAST—Articles of incorporation have been filed by the 
Fresno Traction Company, with a capital stock of $5,000,000, to 
construct four electric roads from Fresno to the adjacent country 
with a view to opening up that territory. The total length, it is 
stated, will be 196 miles. The incorporators are given as W. G. 
Kerkoff, A. C. Balch, H. P. baumgartner and W. D. Durfey, of 
Los Angeles, and A. G. Wishon, of Fresno, Cal. Mr. H. E. Hunting- 
ton, who has already been prominently identified with electric rail- 
way and power enterprises in California, is said to be interested in 
the proposition. 


A NEW ELECTRIC RAILWAY PROJECT FOR RUSSIA—AnD . 


electric railway is to be constructed between the city of Kief and the 
borough of Brovari, the province of Thshernigof, with a branch at the 
village of Darnitza. A syndicate has been formed to build and operate 
the road, which will be of standard gauge. The principal man in- 
terested in the scheme is N. U. Matvieisf, the Kief capitalist. In 
order to supply current for the line, generating stations will be 
built at Kief and Brovari. The length of the main line will be 
about eighteen miles. The branch line will be five miles long. 
According to the agreement entered into with the Russian Gov- 
ernment, the road 1s to be in operation within two years. 


WATER POWER PLANT AT SHERBROOKE, QUEBEC—The 
city council of Sherbrooke, Quebec, has appointed a commission to 
report upon the development of water power at Westbury basin, 
situated about eighteen miles from the city. The minimum flow 
of water is 40,000 cubic feet per minute, and the available head is 
thirty-seven feet. The council recommends dividing the power 
plant into three units, providing room for a fourth unit, to be in- 
stalled when the minimum flow is increased. Each power unit is 
to consist. of a three-phase sixty-cycle 500-kilowatt generator run- 
ning at about 425 revolutions per minute and driven by two pair 
of turbines on a horizontal shaft direct-coupled to the generator. 
Reports show that for a development of 2,500 horse-power the cost 
is placed at $207,226, made up of $19,000 for hydraulic machinery, 
$42,800 for power station electrical equipment, $18,000 for sub- 
station, $87,550 for dams and work apart from machinery and 
lines, and the balance for contingencies, engineering and superin- 
tendence. A second estimate is $188,526, and covers power-house 
and other works for four units, only three of which are to be in- 
stalled at present. The power developed in this case would be 
1,875 horse-power. 


EXTENDING ELECTRIC TRAFFIC ARRANGEMENTS IN 
NEW JERSEY—tTraffic agreements between various electric rail- 
way companies operating in New Jersey have made possible the 
running of through cars from Camden to Jersey City. This service, 
it is stated, will be introduced on November 15, on a schedule of six 
hours for the entire trip. The Trenton & New Brunswick Railway 
Company will inaugurate the new service, operating over the Cam- 
den & Trenton Railway to Trenton, over its own line from Trenton 
to New Brunswick, and from New Brunswick by way of the 


Middlesex & Somerset Traction Company’s and Public Service 
Corporation’s tracks to Jersey City. Since the tracks of the Public 
Service Corporation were connccted with those of the Middlesex & 
Somerset Traction Company at Dunellen, the only gap in the 
electric railway chain between New York and Philadelphia is four 
miles of track yet to be constructed on the Camden & Trenton 
Railway. It is announced that this will be completed in time to 
establish through service before the middle of November. Although 
the officers of the Trenton & New Brunswick Railway Company 
have entered into a temporary agreement with other companies, 
ıt is expected that ıt will complete its own line from Trenton to 
Elizabeth and reduce the time to four hours between Philadelphia 
and New York within a year. 


THE CANADIAN WESTINGHOUSE COMPANY—As announced 
last week, the Canadian Westinghouse Company, Limited, was 
organized at Hamilton, Ontario, October 8, 1903. The capi- 
tal is $2,500,000. The new company is a consolidation of all 
the Westinghouse interests in Canada, which heretofore have 
been conducted individually. It will take over all the property, 
patents and other interests of the succeeded companies, including 
the sales organization and business of Ahearn & Soper, of 
Ottawa. The organization committee elected the following board 
of directors: Mr. George Westinghouse, Pittsburg; C. F. Size, of 
Montreal; H. H. Westinghouse, George C. Smith, Frank H. Taylor, 
L. A. Osborne, all of Pittsburg; Thomas Ahearn, of Ottawa; the 
Hon. J. M. Gibson, of Hamilton, W. Y. Soper, of Ottawa; Paul J. 
Myler, of Hamilton. The executive committee will consist of the 
following gentlemen: Mr. H. H. Westinghouse, Mr. F. H. Taylor, 
Mr. L. A. Osborne, Mr. George C. Smith and Mr. W. Y. Soper. The 
officers are as follows: Mr. George Westinghouse, president; Mr. 
H. H. Westinghouse, vice-president; Mr. F. H. Taylor, vice-presi- 
dent: Mr. Paul J. Myler, general manager and treasurer; Mr. John 
H. Kerr, secretary. While only ten directors were elected, the 
board, when complete, will consist of fifteen members, the remain- 
ing five to be named from among the Canadian gentlemen in- 
terested. Ground is to be broken for the new works at Hamilton 
within a week, and the erection of the new buildings will follow 
as fast as possible. It is expected that at least 1,000 employés will 
be serving the company within a year. 


ELECTRICAL INDUSTRIES OF GERMANY—Mr. S. W. 
Hanauer, deputy consul-general at Frankfort, Germany, writes, 
under date of August 25, that Dr. Biirner, the syndic of the Asso- 
ciation for Guarding the Interest of German Electrotechnics, makes 
several valuable statements in a brochure recently published by 
him. In 1900 about $595,000,000 was invested in the electrical 
industries of Germany. The severe crisis which it has undergone, 
and from which it still suffers, is, in the main, due to the fol- 
lowing causes: The electrical companies, instead of confining their 
activity to manufacturing, engaged in promoting ventures and ob- 
taining concessions, and carried on the building of electric roads, 
lighting plants, etc., in towns and rural districts, instead of leaving 
these enterprises to the municipalities, financial promoters and 
private companies. A great mistake was committed in erecting 
and conducting branch electrical factories in other countries, 
which caused numerous competitors to spring up in those countries 
and led other German companies to enter the foreign business, 
thereby producing a sharp struggle to obtain profitable orders. A 
third error was the practice inaugurated by the electrical com- 
panies of establishing installation shops in all the cities and large 
towns of Germany, instead of leaving that part of the business to 
the resident plumbers and installation concerns. Dr. Btirner does 
not favor the plan of uniting the German electrical companies into 
one common concern. He urges the formation of syndicates to 
regulate and protect prices and limit production where such is un- 
profitable. The main recommendation is to extend and increase the 
export trade. During 1902 Germany exported 13,499 tons of elec- 
trical machinery, 8,481 tons of electric cable, 2,295 tons of carbon 
burners, and 2,206 tons of accumulators. 
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PERSONAL MENTION. 


PROFESSOR ARTHUR E. KENNELLY, professor of electrical 
engineering in Harvard University, and president of the Society 
for the Promotion of the Metric System, was recently in Canada 
spending a holiday. 


MR. HERBERT F. MOORE has tendered his resignation as 
instructor in machine design at Cornell University to accept a posi- 
tion as mechanical engineer at Riehle Brothers Testing Machine 
Company, Philadelphia, Pa. 


MR. JOHN GRAHAM MILLAR, manager of the roofing depart- 
ment of the H. W. Johns-Manville Company, died at St. Luke’s 
Hospital, New York city, on October 15. Mr. Millar was forty-two 
years of age and was well known throughout the electrical and 
allied industries. 


MR. R. S. KELSCH, E. E., of Montreal, has submitted to the 
city council of Ottawa a report on the establishment of an electric 
plant for street lighting, the present contract with the Ottawa 
Electric Company expiring May next. The complete plant could be 
secured for $40,000. The cost of operating is estimated at $19,900 
a year. ae 


MR. HERBERT LLOYD, president of the Electric Storage Bat 
tery Company, Philadelphia, Pa., has returned from a two months’ 
tour of London, Berlin, Paris and other European capitals. Mr. 
Lloyd spent some time in London, where his company has large 
interests, and where it is associated with the Chloride Electrical 
Storage Syndicate, Limited. 


MR. DERMOT McEVOY, late engineer for the Gutta-Percha and 
Rubber Manufacturing Company, of Toronto, and recently with the 
Fairbanks Company, has been appointed engineer and mechanical 
superintendent of the Canadian Rubber Company, Montreal, whose 
works are now being remodeleau and equipped with new machinery 
at a cost of about $150,000. 


SIR CHARLES METCALFE, the builder of the section of rail- 
road that will touch on Victoria Falls and Bulawayo, Africa, and 
Mr. I. F. Jones, manager of the South African Charter Company, 
which has the concession for opening up that part of Africa, 
arrived last week on the Campania. They will spend a month, 
it is said, visiting Niagara Falls and the various centres of in- 
dustry, to learn whatever may be of advantage in the construction 
of the power-house at Victoria Falls. 


PROFESSOR E. W. RUTHERFORD, whose investigations into 
the properties of radium have been so much discussed, and who 
was recently elected a fellow of the Royal Society, has returned 
from Great Britain to take up his duties at McGill University. 
Mr. F. Soddy, of McGill University, who was a coinvestigator into 
radium with Professor Rutherford, and who went to England this 
summer, will not return to Canada, having accepted a post in 
Owen’s College, Manchester, England. 


PROFESSOR W. J. SWEETSER, B. S., of Newton, Mass., has 
recently been appointed to the chair of engineering in Mt. Allison 
University, Sackville, New Brunswick. Professor Sweetser gradu- 
ated from the Massachusetts Institute of Technology in 1901, and 
was considered such a brilliant student that he was offered an 
assistant professorship in that institution. Since graduation he 
has been employed in engineering work. Professor Sweetser will 
have charge of the McClellan School of Industrial Arts, and will or- 
ganize a manual training course in connection with the Sackville 


High School. 


MR. LOUIS SIMPSON, consulting engineer, of Ottawa, Ontario, 
has recently visited the United States for the purpose of investigat- 
ing the merits of the different electrical furnaces. He is confident 
that the electrical reduction of iron ores, and their conversion into 
steel, is a commercial possibility under the conditions which exist 
in the Ottawa valley and near the city of Ottawa. The difficulty 
seems to be only in the collection of sufficient data in order to 
decide which of the several different furnaces and processes are 
the best to adopt. Mr. Simpson is continuing his investigations with 
a view of utilizing some of the water power at the Chats falls, with- 
in twenty miles of the city of Ottawa, for the purpose of producing 
iron and steel. 
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DR. LEE DE FOREST sailed October 14 on the White St: 
steamer Majestic for England, taking with him his chief assistan 
H. M. Horton, and two outfits of the De Forest wireless telegrar 
apparatus, at the request of prominent men connected with tł 
British Post Office, the Admiralty and others. A demonstration ` 
to be made between Holyhead and Dublin, and all the facilitic 
of the Post Office have been put at Dr. De Forest’s disposal towar 
this end. Sir William Preece is especially interested in the ente 
prise. The matter of speed of transmission of the De Forest syste) 
will be especially observed. It is the intention of those intereste 
in Great Britain to incorporate the British Empire De Forest Con 
pany upon the completion of these tests. 


MR. S. W. CHILDS ha 
just returned to this countr 
after an absence of severé 
years in West Australis 
where he was until his dé 
parture general manager o 
the Kalgoorlie electric tram 
ways. Mr. Childs started i 
the electric railway busines 
on the old Watervliet Turr 
pike Railway, at Albany, N. Y 
In 1890 he went to Boston 
remaining in the employ o 
the old West End Stree 
Railway Company for tw 
years, when he went to Lin 
coln, Neb., where he was en 
gaged in construction work 
In 1892 he was employe 
with the Atlantic Avenu 
Railroad Company in Brooklyn, N. Y., under the late Deacor 
Richardson. Leaving Brooklyn, Mr. Childs entered the employ o 
J. G. White & Company, and was assigned to Baltimore, Md. 
where he had charge of track and overhead construction work 
From Baltimore he went to Columbus, Ohio, becoming superin 
tendent for the Columbus Central Railway Company, for whick 
company he laid out the entire track, overhead and pleasure parl 
system. In 1896 he left Columbus to take charge of the construc 
tion work at Fort Wayne for the Degnon Construction Company 
going to Charleston, S. C., in 1898, in charge of the constructior 
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work on the electric railways of that city. He went to Australia 
for the first time in the fall of 1898, as assistant engineer for J. G. 
White & Company, in connection with the electric tramways at 
Perth, West Australia. In 1901 he returned to America and was 
placed in charge of the construction for the Toledo & Monroe Elec- 
tric Railway. He left this position to return to Australia as mana- 
ger of the Kalgoorlie electric tramways. On his recent return trip 
to America Mr. Childs made an extensive tour of New Zealand and 
the Philippine Islands, as well as several cities in China and Japan 
where electric railways are contemplated or are being built. Be- 
fore leaving Kalgoorlie Mr. Childs was tendered a banquet by 
the citizens, and an engrossed testimonial of which the above is a 
reproduction. 
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ELECTRIC LIGHTING. 


MERIDEN, CT.—The board of public works has entered into 
a five-year contract with the Meriden Electric Light Company. 


DETROIT, MICH.—Contract in part for construction of generat- 
ing plant of the Edison Illuminating Company has been let. 


HUNTINGTON, L. I.—The Huntington town board has con- 
tracted with the Huntington Light and Power Company for street 
lights. 


LOGANSPORT, IND.—It has been reported that $25,000 will be 
expended the coming year for additional power for the electric light 
plant. 


MT. MORRIS, N. Y.—It is stated that Herbert Wadsworth will 
install an electric light system at Ashantee, to cost in the neigh- 
borhood of $5,000. 


BRISTOL, VA.—It is announced that the Bristol Gas and Elec- 
tric Company will expend a quarter of a million dollars in extend- 
ing its lighting plant. 


WAUTOMA, WIS.—At a recent meeting it was almost unani- 
mously voted to bond the village for a sum sufficient to erect an 
electric lighting plant. 


BARNESVILLE, GA.—The Stanley Electric Manufacturing Com- 
pany, Pittsfield, Mass., has secured the contract for a $6,000 munici. 
pal electric lhght plant. 


WiLLIAMSBURG, OHIO—It is reported that the board of pub- 
lic service asked for bids until October 1 for an electric light 
plant, including engine, generator, switchboard and other material. 


PALOUSE, WASH.—The Potlatch Lumber Company has fin- 
ished the work of installing its electric lighting plant, and its 
yards and shops are now lighted with both arc and incandescent 
lamps. 


HAZLETON, PA.—City councils in joint session have awarded a 
five-year contract to the Hazleton Electric Light Company and the 
Welsbach Lighting Company for illuminating the streets of the 
city. The .ontract calls for 100 or more arc lights at $70 each per 
annum. 


ALHAMBRA, CAL.—At the request of the Pacific Light and 
Power Company, the city trustees have advertised for sale a fran- 
chise for the introduction and operation of an electric light and 
power system in Alhambra, to cover a period of fifty years. It is 
probable that the company will be the only bidder. 


GREENFIELD, MASS.—Work is progressing rapidly on the 
new dam of the Greenfield Electric Light and Power Company at 
Gardner Falls, below Shelburne Falls. A large portion of the 
foundation is already in. The company will purchase a right of 
way from Greenfield to Gardner Falls for its poles. 


LEWISTON, ME.—In order to meet very extensive calls for 
electric lighting power, the Lewiston & Auburn Electric Light Com- 
pany is now planning to put in a generator of from 200 to 300- 
horse-power at its Lincoln Mill station. This generator will be 
driven from the same wheel that formerly furnished power for 
the Lewiston, Bath & Brunswick street railway. Its electrical 
equivalent will be from 2,000 to 3,000 lights. 


SIOUX CITY, IOWA—The Sioux City Gas and Electric Cot- 
pany has completed all the improvements which it will make to its 
plant this year. The total cost of these improvements was $60,000, 
which is said to be the smallest amount the company has ex: 
pended in betterments for the past ten years. The company states 
that next year three times this amount will be required to do the 
work outlined. The electric lines were practically rebuilt this 
year, over 1,200 new poles being set up. 


BOSTON, MASS.—An order has been issued by the gas and 
electric light commissioners, approving the issue by the Pittsfield 
Electric Company of 500 shares of additional capital stock of the par 
value of $100 each, the proceeds to be applied for the following 
purposes: The proceeds of 300 shares to be applied for the pay- 
ment of an equal amount of the promissory notes of the com- 
pany now outstanding, and the proceeds of 200 shares to be ap- 
plied for the payment of the cost of additions to the company’s 
plant made subsequent to June 30, 1908. 
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TELEPHONE AND TELEGRAPH. 


WASHINGTON, N. J.—A telephone line will be built connect- 
ing Califon and Mountainville. 


COLUMBIA, N. Y.—The Columbia Telephone Company is ex- 
tending its lines through the southern towns of this county. 


CHATTANOOGA, TENN.—The Hamilton Telephone Company 
has been granted a franchise over all the streets of the city. 


JOHNSTOWN, PA.—The Huntington & Clearfield Telephone 
Company has authorized the construction of a line from Clearfield. 


POKTLAND, ORE.—The Bohemia Telephone Company has 
elected tne following directors: David Flinn, Frank Wheeler and 
Frank Jordan. 


NUNDA, N. Y.—The directors of the Nunda Telephone Com- 
pany have decided to construct a line to Dalton and another branch 
to Brooks Grove. 


MACON, GA.—A new telephone system may be placed in Macon, 
A. W. Zealey and David Goldberg having petitioned council for the 
privilege of using its streets. 


SPOKANE, WASH.—The Rocky Mountain Bell Telephone Com- 
pany has drawn plans for some extensive improvements in its ser- 
vice in this part of the state. 


JAMAICA, L. I.—The New York & New Jersey Telephone Com- 
pany has bought a plot of ground, upon which it contemplates the 
erection of a new exchange building to cost $15,000. 


CINCINNATI, OHIO—The New Baltimore & Venice Telephone 
and Telegraph Company has been granted permission to erect 
poles and string wires on the various county roads. 


MIDDLETOWN, OHIO—It was learned that the United States 
Telephone Company had secured rights of way necessary for a 
trunk line over the county roads from Dayton to Hamilton. 


GALLIPOLIS, OHIO—The Swan Creek Telephone Company has 
been organized with the following officers: J. C. Lewis, president; 
John Evans, vice-president; O. Hibert, secretary and treasurer. 


NEWPORT NEWS, VA.—The Currituck Telephone Company, of 
Coinjack, Currituck County, has been chartered with $10,000 cap- 
ital, authorized to construct telephone lines between the principal 
towns of that and adjacent counties. 


CHARLOTTE, N. C.—The Manning Telephone Company has 
been chartered, with a capital of $5,000. The company will con- 
duct a business in Clarendon and Williamsburg counties. W. Jen- 
kinson is president, and D. Bradham, general manager. 


NORTHVILLE, MICH.—The Northville Telephone Company 
held its annual meeting and elected the following officers for the 
ensuing year: President, Dr. J. M. Burgess; vice-president, F. 8. 
Neal; secretary, R. H. Porter; E. L. Lapham, treasurer; M. A. Por- 
ter, Manager. 


BUFFALO, N. Y.—The stockholders of the Fronvier Telephone 
Company have elected the- following directors for the ensuing year: 
Charles W. Goodyear, E. C. Lufkin, Clark C. Ingham, William A. 
Douglas, Martin Carey, Fred A. Green, Henry H. Persons, James 
M. Thomas, H. D. Kirkover, Charles B. Hill, Alvan Markle, Samuel 
L. Wayland, Charles E. Austin, John B. Weber and John Markle. 


CARROLLTON, GA.—Judge S. W. Harris, of the Coweta Circuit, 
has granted to the Gainesboro Telephone Company of this city on 
petition the right to increase their capital stock from $40,000 to 
$150,000. This corporation is a long-distance telephone company 
and covers this county and the counties of Haralson, Heard, Coweta, 
Paulding, Polk and several miles of lines in Randolph County, 
Alabama. - 


MISSOULA, MONT.—Extensive work is being done by the Rocky 
Mountain Bell Telephone Company in this part of the state. It is 
expected that the main line will be extended in the near future to 
Sand Point, Ida., and that while it is being constructed a new line 
will be run by way of the Great Northern Railway track and New- 
port, Wash., to Spokane. Present connections between Montana 
and Spokane are made by way of Wallace, Ida., but press of business 


requires another line. The company is now rebuilding its system at 
Wardner, Ida. : 
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ELECTRICAL SECURITIES. 


The market at the close of last week evidenced a tendency on 
the part of capitalists to accumulate stocks. The eariy declines of 
the week were followed by a sharp rally and this has raised hopes 
that the declining movement and forced liquidation in these issues 
have ended. While the market continues to give evidence of 
stability, the public has become so dissatisfied and sceptical that 
it may be some time before it will venture to take a positive 
interest in industrial securities. One of the main developments 
of the week included the declaration of the regular quar- 
terly dividend of the Amalgamated Copper Company. The 
foreign money market is easy, as is also the local money 
market. The possibility of war between Russia and Japan has 
clouded the foreign situation, but the present outlook is peaceful 
and indicates no immediate disturbance in that direction. All 
of the large electrical securities showed advances for the week, 
and the continued declaration of dividends and the condition of the 
surplus in these institutions, seem to make it certain that the 
advance will be continued. 


New York: : Closing. 


Brooklyn Rapid Transit................. 33% 
Consolidated Gas .......... cc eee eee eee 174% 
General Klectric).<codse36<60e626tee oi edus 148 
Kings County Electric..................- 140 
ace Manhattan Elevated .................00- 132% 
Metropolitan Street Railway............. 105% 
New York & New Jersey Telephone...... 140 


Westinghouse Manufacturing Company... 161 


Brooklyn Rapid Transit earnings from July 1, 1903, to October 
12, increased $470,000 over the corresponding time last year. 

The balance sheet of the Kings County Electric Light and Power 
Company, as of June 30, 1903, shows total assets of $11,104,145 and 
liabilities of $10,811,842, leaving a surplus of $292,303. 


Boston: Closing. 
American Telephone and Telegraph...... 123% 
Edison Electric Illuminating............. 230 
Massachusetts Electric ................. 77 
New England Telephone................. 122% 


Western Telephone and Telegraph preferred 79 


The statement of the Edison Electric Illuminating Company, 
as of June 30, 1903, shows gross earnings of $2,667,809 and expenses 
of $1,683,085, leaving a net income of $984,724. Other income 
amounted to $32,502, giving a total incotne of $1,017,226. Dividends 
and charges were paid to the amount of $955,971, leaving a surplus 
of $61,255, as compared with a surplus of $116,098 for the preceding 
year, and a surplus of $52,393 in 1901. The board of gas and 
electric light commissioners has granted the company permission 
to issue 20,000 shares of new capital stock at $200 a share, to 
provide money for improvements and betterments. The company 
has purchased seven acres of land in South Boston, and plans for 
a 75,000-horse-power station have been prepared. Contracts have 
already been let for the first section of the new station building, 
and upon the completion of this section of the plant, all of the 
towns reached by the suburban companies recently purchased 
will be supplied from the Edison company’s Boston station. At the 
annual meeting of the company, recently held, the old directors 
were reelected. 


Philadelphia: Closing. 
Electric Company of America........... 7% 
Electric Storage Battery common......... 48 
Electric Storage Battery preferred........ 48 
Philadelphia Electric ............... eee $ 
Union. ‘Traction! sisisi iat i owneae wok 42% 
United Gas Improvement................ 80 


. It is stated that the Philadelphia Electric Company, at its 
present rate of earnings, will show for the present fiscal year 
about $600,000 net profits for the stock. 

It is expected that the net earnings of the United Gas Im- 
provement Company for the fiscal year, to end December 31 next, 
will be close to 12 per cent on the $36,725,000 of stock. Last year 
they were about 12 per cent on $28,250,000 of stock, or 9 per cent 
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on the present outstanding stock, and were an increase of abot 
$900,000 over 1901. 


Chicago: Closing. 
Chicago Telephone ....-.-+--s-sereeeces 120 
Chicago Edison Light.........-.-+.-++--: 145 
Metropolitan Elevated preferred......... 55 
National Carbon common.........---++:9. 19% 
National Carbon preferred........+.----:> 881% 
Union Traction common.......... ETETE 4% 
Union Traction preferred..........+.-+- 33 


The Chicago Telephone Company made a total gain in Septen 
ber of 1,603 telephones, making the total now in use 95,628. 

It is claimed that the earnings of the National Carbon Con 
pany for the first eight months of 1903 will be fully equal to thos 
of 1902, the net earnings of which were $594,371, out of whic. 
$315,000 for dividends and $254,396 for depreciation were deductec 
leaving a surplus of $24,975. The total surplus shown in th 


last statement was $156,000. 


AUTOMOBILE NOTE. 


ENDURANCE CONTEST FROM NEW YORK TO PITTSBUR( 
—The automobile endurance contest from New York to Pittsburg 
by way of Cleveland, ended in Pittsburg on October 15. The com 
mittee having the arrangements in charge planned a parade fo 
the machines which had finished the run. The first machine it 
was driven by Mr. Webb Jay, arriving at 11.49 a.m. The second ma 
chine was driven by Mr. B. B. Holcomb, arriving at 12.22 a. M 
The third machine was driven by P. H. Deming; the fourth by Mr 
W. H. Box, and the fifth machine by Arthur Gardner. The 
parade was led by the car containing the local officials, J. Franci: 
Burke, W. C. Temple, W. Linford Smith and Arthur Banker. 


LEGAL NOTES. 


WRONGFULLY DISCONNECTING A TELEPHONE FOR NON 
PAYMENT OF RENT—The measure of damages for wrongfully 
disconnecting a telephone because of a mistake as to the paymen 
of rent is held in Cumberland Telephone and Telegraph Company 
vs. Hendon (Ky.) 60 L. R. A. 849, to be the amount which wil 
compensate the patron for the injuries caused by the breach o: 
contract. 


THE NEGLIGENCE OF A RAILROAD COMPANY—The construc 
tion of a freight platform so near a railroad track that the elbow 
of a passenger may come in contact with freight on the platform 
as the passenger is seated inside of a passing car with his elbow rest 
ing on the sill of one of the windows of the car and protruding 
but slightly is held, in Kird vs. New Orleans & N. W. R. Company 
(La.) 60 L. R. A. 727, to be gross negligence on the part of the 
railroad company, rendering it responsible in damages to a pas. 
senger injured thereby. 


SUIT ENTERED AGAINST A SUBWAY COMPANY—Corporation 
Counsel Rives, it is announced, will institute a suit for the city of 
New York against the Consolidated Telegraph and Electrical Subway 
Company for an accounting under several agreements which this 
company has made with the city. The suit will be based on a 
report made by the commissioner of accounts after an investiga- 
tion of the affairs of the defendant corporation which was ordered 
some time ago by Commissioner Monroe, of the department of 
water supply, gas and electricity. The Consolidated company’s 
agreement with the city was to the effect that after the company 
had earned ten per cent on the actual cost of the subways, it would 
pay all excess over that amount to the city. It was also provided 
that in case in any year ten per cent is not earned by the company, 
it should be entitled to recoup itself. Another alleged agreement 
was that after January 1, 1897, the company should sell all the sub- 
ways constructed by it to the city at actual cost of construction, plus, 
in case of failure to have earned ten per cent, ten per cent on the 
actual cost. The investigation by the commissioners of account 
was to determine the actual cost of the subways. The construction 
account stood on January 1, 1903, at $7,492,291.62. The expert of 
the commissioners of accounts challenges this construction cost 
and asserts that the corporation has violated the agreement in 
several ways. 
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INDUSTRIAL ITEMS. 


THE GLOBE ELECTRIC CONTROLLER COMPANY, Amster- 
dam, N. Y., has recently issued an attractive catalogue descriptive 
of the electric controller cpparatus manufactured by it. The cata- 
logue will be sent on request. 


THE MICA INSULATOR COMPANY, New York and Chicago, 
has recently sent out a postal bearing interesting information in 
connection with the mica insulators which it manufactures. Price 

- list and descriptive matter will pe sent on request. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in its October calendar of its great men of science 
and engineering series gives a portrait in colors of Sir George 
Biddell Airy, with the accustomed biographical sketch. 


CHARLES E. DUSTIN COMPANY, 11 Broadway, New York, has 
just issued its “fall, 1903, bulletin.” This contains a list of alter- 
nating and direct-current generators and motors, miscellaneous 
electric apparatus, transformers, arc dynamos and steam engines 
which it has for sale. This bulletin will be sent on request. 


CHARLES C. MURRAY & COMPANY, engineers, v3 First street, 
San Francisco, Cal., have issued a booklet entitled “Steam Power 
Plants on the Pacific Coast.” This is a handsome piece of work 
and gives the power rating ana detail of equipment of some of the 
work which this company have done in the past few years on 
the Pacific coast and in the Hawaiian Islands. 


THE Ki1NSMAN ELECTRIC AND RAILWAY SUPPLY COM- 
PANY, 91 Liberty street, New York city, is the manufacturer of a 
high-grade automobile cable for which there is a steady demand. 
This cable is extremely flexible and is so covered with braiding 
and tape that it is absolutely protected from oil, which is so in- 
jurious to the rubber covering of spark coil wire. 


THE CUTTER COMPANY, Nineteenth and Hamilton streets, 
Philadelphia, Pa., is sending out an attractive postal advertising 
the “I. T. E.” circuit-breaker. This circuit-breaker affords auto- 
matic and instantaneous protection to motors and generators. It 
is made in all sizes and for every variety of installation. The 
company will be pleased to send complete catalogues upon request. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., is distributing several new bulletins descriptive of 
direct-current power motors of slow, medium and high speeds, 
from one-sixteenth to one-eighth horse-power; direct-current motors 
for slow and medium speeds, from one-quarter to two horse-power, 
and polishing and grinding motors for alternating currents and 
direct currents, with chucks mounted on motor shafts. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has issued a 
valuable treatise on the Nernst lamp by Mr. A. J. Wurts, the elec- 
trical engineer who has developed the Nernst lamp to its present 
practical efficiency. This is a text-book of the highest character 
and will prove of value to not only the electrical profession, but 
also to students of electrical science. In addition to the great 
practical value of the book, the typography and illustrations afe 
excellent in treatment and design. 


THE NEWTON MACHINE TOOL WORKS, Philadelphia, Pa., 
bas published a new catalogue, No. 36, descriptive of the engineer- 
ing specialties in metal-working machinery manufactured at its 
works at Vine, Twenty-third, Twenty-fourth and Pearl streets, 
Philadelphia, Pa. This company, in addition to its line of straight 
machine tools, manufactures a complete line of electrically driven 
tools of every design. The company will be pleased to receive speci- 
fications or requests for this catalogue. 

THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
is the general selling agent for the Bryan-Marsh Imperial incan- 
descent lamp, which was described in a recent number of the 
ELECTRICAL Review. These new Imperial lamps burn out before 
they burn dim; that is, these lamps run along for 500 hours at 
about ninety per cent of the initial candle-power. After the 800 
hours, they cross the eighty per cent line and a few hours later 
burn out. Full information will be sent upon request of the com- 
pany. 

THE PHELPS COMPANY, Detroit, Mich., manufacturer of the 
Hylo incandescent lamps, through its secretary, W. J. Phelps, 
writes, in his unique fashion: “It may interest you to know that 
business in the old reliable ‘turn-bulb Hylo lamp’ for September 
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was fifty per cent in excess of September last year. It does not 
look as though that lamp was being sidetracked. It has even 
more friends than we realized until we began pushing our other new 
things. If our lamps were only a little more self-making, as well 
as self-flashing, we could get reckless in publicity.” 


THE NATIONAL BATTERY FAN COMPANY, 14 South Broad 
street, Philadelphia, Pa., announces that it has developed a new 
form of storage battery combining the principles of primary and 
secondary batteries. The advantages of each type have been re- 
tained, so that it may be recharged at a nominal cost, and produc- 
ing a dry battery capable of being shipped like ordinary merchan- 
dise to any part of the country. The advantage of this battery will 
be the furnishing of electric power to fans and other small machines 
at isolated points where live current is not available. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, will be pleased to send to any one interested, upon 
request, a foider describing the Prairie Fire drag, a device for 
extinguishing prairie fires. The drag consists of a chain mat cov- 
ered with an asbestos smothering blanket supplied with chains at 
two corners, and which may be easily and quickly adjusted to drag 
by the horn of the saddle or by a single tree. A reproduction of a 
wash drawing by the well-known illustrator, Mabie, shows two 
mounted cowboys putting out a prairie fire with the drag. 


MESSRS. WURMB & BAUMANN, 502 Holland Building, St. 
Louis, Mo., have developed a new form of electromagnet for which 
patent No. 682,377 has been granted. The features claimed for this 
electromagnet are economy of construction, economy of current, 
and long distance of throw. The electromagnet is made by pivoting 
the armature directly on the pole end of one of the cores, closing 
the air-gap at this pole of cne electromagnet entirely. In normal 
position, when the armature is slightly open, it is slightly over- 
balanced by means of an adjustable balancing weight or by any suit- 
able adjustable spring. When the circuit is opened the spring pin 
gives the armature the impulse for quick return action. 


THE STANDARD WELDING COMPANY, Cleveland, Ohio, will 
be pleased to send its new catalogue descriptive of electrically 
welded steel tubing, rims, bicycle parts, etc., to any one interested. 
This company manufactures seamless steel tubing of all kinds, 
seamless rims for all types of wheels and tires, Standard clincher 
rims for wood and wire wheels, and all forms of bicycle tubing. 
The new catalogue contains, in addition to a description and illus- 
trations of the manufactured products of this company, the norma! 
weight in pounds per foot of Standard seamless steel tubing, deci- 
mal equivalents of an inch, and a question sheet from which to 
select the material best adapted for the purpose intended. 


THE CARBORUNDUM COMPANY, Niagara Falls, N. Y., has re- 
cently published its catalogue No. 4, descriptive of carborundum 
manufactured under the Acheson patents. The frontispiece shows 
the development of the works since 1893, giving comparative pic- 
tures of the factory as it existed then and the present plant. The 
catalogue contains an illustrated reprint of a lecture delivered before 
the Franklin Institute by Francis A. J. Fitzgerald, entitled “The 
Manufacture and Development of Carborundum at Niagara Falls.” 
In addition to this there are chapters on “The Characteristics of 
Carbide of Silicon in the Manufacture of Iron and Steel;” “The 
Characteristics of Carborundum;” “Carborundum Wheels,” together 
with illustrations and sizes of the special wheels made by this 
company and a description of other specialties such as carborun- 
dum sticks, knife sharpeners, razor hones, sharpening sticks, oll 
sticks, etc. 


THE PERKINS ELECTRIC SWITCH MANUFACTURING COM- 
PANY, Bridgport, Ct., is mailing its new catalogue descriptive of 
its specialties. The catalogue contains 192 pages and is six and 
one-half by three and three-quarters inches in dimension, with 
rounded corners. This makes it a convenient pocket size. The 
cover is dark green buckram. The front cover design shows & 
nickel-plated flush-plate with two rotary flush switches. The back 
cover design is the Perkins key socket with shade-holder rigidly 
attached to the shell. This is cne of the new goods shown for the 
first time in this catalogue. The catalogue lists 1,200 articles, each 
article having an individual catalogue number and telegraph code 
word. The illustrations throughout are ın half-tone, and these 
are especially well done, particularly those of articles made up of 
porcelain. This catalogue is not being distributed direct to the 
consumer, but enquiries may be sent to any electrical supply house 
in the country. 
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At the St. Louis World’s Fair there will be an exhibit 
of prime movers of exceptional interest. One will there 
see all the appliances of the modern power-house and 
will be able to contrast the newer types of engine with 
the old. There will be shown some of the finest exam- 
ples of the reciprocating steam engine, as well as of the 
newer prime movers, the steam turbines and gas engines 
of large power. It may be that this will be the last large ex- 
hibit of the reciprocating steam engine to be made, for while 
it can not be said that this type of prime mover has yet been 
superseded, the gas engine is coming into favor because of its 
high efficiency, and the steam turbine because of its suitability 


for electric power stations. And these two types have the cle- 
ment of novelty which furnishes the excuse for making an 
exhibit. In every-day use, however, the reciprocating steam en- 
gine will still find wide application, and it will probably be 
many years before this machine—which has undoubtedly been 
one of the most important civilizing factors in the history of 
the world—will be entirely supplanted, should that day ever 
come. 


METER PERFORMANCE. 

One of our lay contemporaries complains because, when 
making a few remarks about the conditions under which the 
electric meter must perform its work, we did not go further and 
explain what may be expected of these instruments, and 
whether they have a reputation for unreliability and eccentric 
behavior, which would put them in the same class as water and 
gas meters, or whether they stand alone. 


The Performance of a Good Meter. 

There are, of course, good meters and other meters. A 
good electric meter will be guaranteed by its maker to be accu- 
rate within two or three per cent. Indeed, meters can be had 
which are guaranteed to maintain this accuracy for three years, 
if not tampered with. A guarantee of this kind is quite satis- 
factory for commercial purposes, but the electric supply com- 
panies are not, in gencral, satisfied to take things for granted, 
but test their meters before putting them in place. Further, 
they test a meter for the consumer, if the latter thinks his in- 


strument is inaccurate. 


Tampering with Meters. 
Electric meters should always be sealed to prevent tamper- 


ing, and it may be remarked tha’ it is risky for any one to at- 
tempt to influence his meter in any way. Not only are the 
companies well protected against this by law, but the person 
who endeavors to make his meter run slow may make it run 
fast. On the other hand, the wear and tear of service on these 
meters tends to slow them down, thus giving the consumer the 
benefit of the change in accuracy. The supply company can 
make a fair estimate of the power supplied to each consumer, 
and any sudden changes in the reading of a meter at once at- 
tract attention and lead to an examination of the premises. 


THE FUNCTION OF THE FUSE ON AN ELECTRIC CAR. 

One sees occasionally in the daily press an account of the 
blowing of the fuse on an electric car. This is described as a 
more or less serious accident to the car which caused, or very 
nearly caused, a panic among the passengers. Now, the greatest 
danger to the passengers lies in the possibility of some unex- 
pected happening causing a panic. It is therefore most de- 
sirable that every one should know what may be expected to 
happen occasionally on a car, and that all should realize that 
the happening is not necessarily an indication of danger. 


Overloads on an Electric Motor. 

If a steam engine is overloaded it will stop and refuse to 
work, although the full pressure of steam may remain upon the 
piston, and not cause any damage. On the other hand, a motor 
when overloaded tries its best to do the work thrown upon it. 
If it can not run at full speed it will run at whatever speed it 


611 


612 


can. As the speed decreases the current through the motor 
increases, and the motor adjusts itself to that speed at which 
the turning effort is sufficient to cause rotation and do the work. 
If the effort demanded of the motor is so great that the 
current which passes through it when standing still is not 
sufficient to cause rotation, the motor will, of course, not turn, 
but the current will continue to flow unless interrupted by a 


suitable mechanism. 


The Action of the Fuse. 


The current which will flow through a motor when it is 
standing still is in almost all cases far in excess of that which 
the motor is designed to carry; and, indeed, in a well-designed 
motor a current dangerous for the motor will be reached before 
the motor has been stalled. The effect of this heavy current on 
the motor, if allowed to continue, is to heat the windings to a 
dangerous degree and destroy the insulation, possibly setting 
it on fire} and it is to prevent this occurrence, whether due to 
careless handling of the car or to unexpected causes, that the 
fuses are used. A fuse is simply a short piece of wire of such 
size that it will be melted by a current which, if allowed to 
flow through the motor for any time, will damage it. When a 
fuse blows, then, it simply means that one of the safety devices 
on the car has operated to prevent damage to the motor. The 
melting of the fuse opens the circuit and cuts off the current 
from the motor. To protect the car the fuse is enclosed in a 
fireproof box. 


The Circuit-Breaker. 


There is another device for accomplishing this purpose, which 
is known as the circuit-breaker. This is a switch controlled 
by an electromagnet, which opens whenever the current reaches 
a certain dangerous value. ‘This mechanism is now generally 
installed upon electric cars in addition to the fuse. It is often 
placed on the roof of the platform over the motorman’s head, 
where it is easily reached and it is set to operate at a higher cur- 
rent value than the fuse, because the circuit-breaker acts almost 
instantaneously, while it takes a little time for the fuse to be 
melted. Now, a motor can stand for a second or two a current 
which would destroy it if applied for a longer period. The 
circuit-breaker, then, takes care of heavy overloads and the fuse 
protects the motor against those smaller currents which are 


dangerous if applied for a considerable time. 


The Blowing of a Fuse. 

When a fuse blows there is generally a volatilization of the 
metal of the fuse and a slight explosion. These explosions 
usually cause a report and some smoke. When the circuit- 
‘breaker is opened it dvaws an electric arc in breaking the 
circuit, and as in this arc a considerable amount of energy is 
dissipated in heating the air, there may be here also something 
of an explosion; but in neither case is there any danger to the 
passengers when the apparatus is properly installed. The fuse 
and the circuit-breaker are safety devices, the operation of which 
indicates, not that there is danger to those on the car, but that 
danger to the motors has been averted. 
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PROGRESS OF THE INTERNATIONAL ELECTRICAL 
CONGRESS. 


We understand that the work of organization of the Inter- 
national Electrical Congress of St. Louis is going steadily for- 
ward, and that the movement is receiving the widest recogni- 
tion, both at home and abroad. The second meeting of the 
Committee of Organization was held at the Cataract Hotel, 
Niagara Falls, N. Y., on September 18, with a full attendance 
of the executive committee and a good attendance of the general 
committee. A large amount of work was accomplished at this 
as during the lapse of time since the first meeting 
a number of committees have been at work formulating definite 


meeting, 


reports on certain branches of the congress programme. 


Joint Meetings of the Electrical Associations and the Electrical Congres ® 

Among the more important matters that have now been 
definitely decided is that of the holding of joint meetings with 
the congress of several of our national electrical associations. 
The associations are to be invited to hold, if not all, at least 
a part of their annual conventions conjointly with sections of 
the congress. By this co-operation important papers by Ameri- 
They will 
be printed both as parts of the congress proceedings and in the 


can engineers will be given a double prominence. 


transactions of the appropriate participating national ele¢ġ 
trical society. 
Electrical Associations to Participate. 

Thus far six of the national electrical societies have de- 
cided in favor of the electrical week at St. Louis as the time 
and place of their conventions of 1904, and have by their deci- 
sions assured not only the success of the electrical week, but 
have paved the way for the greatest assemblage of electricians 
that has ever congregated. 


Invitation to Foreign Associations. 

The congress committee will also extend invitations to all 
the foreign national electrical bodies. This action will stimu- 
late the interest of over-sea electricians in visiting America 
next summer. 

The individual interest of the foreign electricians in de- 
veloping closer relations with their American brethren is shown 
by the fact that prominent electrical societies of the Old World 
are arranging to have official representation and headquarters 
at the exposition. It is their intent to make these headquarters 
tokens of the electrical development of the home countries, so 
that they may offer hospitality as from their own door steps. 


Movement for International Standards. 

One of the most important and perhaps far-reaching efforts 
of the congress committee is in the direction of starting a move- 
ment favoring international standardization in things elec- 
trical A resolution, that passed unanimously, calls for 
pointed expression on this subject by eminent men of England, 
Germany, France, Italy, etc. It is to be hoped that all that, 
and more than, the resolution contemplates will be forth- 
coming, and that the chamber of delegates of the congress 
will find the time ripe for the establishment of a permanent 
committee on international electrical standardization which 
will from time to time report to properly accredited electrical 
bodies in the participating countries. 
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HIGH-SPEED TRAINS. 
In a recent issue one of our esteemed engineering con- 
temporaries took occasion, in noting the successful attempta 
made in Germany to run cars over a special road at speeds ex- 


ceeding one hundred miles an hour, to make a few well-con- 


sidered remarks upon the desirability and practicability of run- 
ning trains at such high speeds under ordinary conditions. 
Are Fast Trains Desired ? 

The question was asked, who would care to travel at such 
speeds? The answer to this can only be found by an actual trial, 
but one can not help thinking that there is a large number of 
travelers who would be attracted by very fast trains. In addi- 
tion to the time saved, there is keen enjoyment in fast travel- 
ing. However, few passengers board a train for the pleasure 
of riding. They always want to go somewhere, and, in general, 
the sooner they get there the better. Therefore, the faster the 
train, the better are they pleased. It is not to be expected that 
high-speed trains will be put in service unless they can be 
operated with safety and comfort; but if high-speed operation 
can be shown to be safe, we do not think that the railroads will 
have difficulty in securing passengers. 

Fast Running Brings Signaling Troubles. 

Our contemporary also points out how difficult it will be to 
operate a road over which trains are run at one hundred miles 
an hour by the block signal system, and the sensible conclusion 
is reached that such trains can only be run over a track built 
for them alone. It is said that a mechanical signal can not be 
worked satisfactorily with a greater length of wire than 2,000 
feet. With the present train speeds it is not uncommon to place 
the distant signal 2,500 feet back of the home, and, therefore, 
for trains running at one hundred miles an hour, the distant 
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signal ought to be at least 7,500 feet back, because the power 
stored in a railway train varies as the square of the speed, 
and all of this must be absorbed by the brakes to stop the train. 
The difficulty of operating a mechanical signal at this distance 
cap, of course, be overcome by using some other system. An 
electrical signal can be operated at a distance of 7,500 feet as 
easily as at a distance of seventy-five. 

Another trouble with such high speeds will be in giving an 
engineer a signal which can not be misunderstood. With a train 
running at one hundred miles an hour and a signal that can 
be seen 1,000 feet away, the engineer has less than seven seconds 
to verify the reading of the signal. If the signal, due to weather 
conditions, or otherwise, can not be seen for more than 200 
feet, the engine runner would have just one and one-half 
seconds to decide whether his train was dashing to safety or 
destruction. Can not this difficulty be overcome by installing 
these signals, not singly, but in duplicate or triplicate a proper 
distance apart? There would be no more difficulty in operating 
three signals placed, say, 500 feet apart, electrically from a 
station 7,500 feet away from the nearest one, than to operate 
one. Moreover, a number of engineers are working on auto- 
matic signal systems which will, in addition to the signal on 
ihe side of the road, operate a signal within the engine cab. 
A system of this kind would overcome all signaling difficulties. 


High-Speed Roads Not Improbable. 

It is hardly possible that sustained speeds of one hundred 
miles and more will be common for some years, but it would be 
unwise to predict that such speeds are not practical. In addi- 
tion to the special track, a high-speed line should be com- 
pletely fenced in and there should be no grade crossings either 


of other lines or wagon roads. 


3 = —— ee 


o extend Invitations to ès 
. This action will sini- 


ians in visiting Amen 


reign electricians it ĉe 
nerican brethren is i9) 
ocieties of the Old Wor. 
itation and headquares 
make these headquarte 
f the home countries, 4 
n their own door step: 


aps far-reaching efori 
jon of starting a more 
ation in things elet 
animously, calls for 
nent men of England, 
» hoped that all | that, 
ates will be forth 
ites of the congr 
ent of a permanent 
ndardization "HA 
accredited electrical 


SHOP TESTING OF MOTORS AND GEN- 
ERATORS FOR COMMERCIAL 
SERVICE—IV. 


BY BERTRAND B. ABRY. 


THE DIRECT-CURRENT SERIES (RAILWAY) 
MOTOR. 


It is here proposed to discuss the shop 
tests and characteristic curves of the rail- 
way motor in particular and the ordinary 
series motor in general. 

The varying conditions of railway 
work, such as loads and speeds, necessi- 
tate a motor which will meet these con- 
ditions, if satisfactory service is to be ob- 
tained. The series motor is essentially a 
variable field machine. It is this inherent 
feature that makes it especially adaptable 
to railway service. For example, a large 
starting torque is necessary to accelerate 
a car, and the series motor meets this 
requirement, by virtue of its automatically 
varying field. The operation of “throw- 
ing on” the controller gradually increases 
the voltage across each motor with a cor- 
responding increase in epeed. After reach- 


ing full multiple we have practically a 
constant voltage, but on a level there is 
an excess torque over and above what is 
actually needed to overcome the resist- 
ance to the moving car. This excess 
torque will continue to accelerate the car, 
the rate of acceleration gradually de- 
creasing until the torque exerted by the 
motors just balances the train resistance, 
when the speed becomes constant. As the 


‘rate of acceleration gradually decreases 


until constant speed is reached, the torque 
and current also diminish, and thus the 
motor field strength is automatically 
varied with the speed. 

These inherent features are, of course, 
characteristic of the series motor in gen- 
eral, but it is especially desired to study 
the usual tests applied to a railway mo- 
tor, since this type of a series motor is 
perhaps most extensively used and best 
known. 

As earlier pointed out, there are two 
general classes of tests: those applied to 
new designs and carried out in detail, and 
tests less complete and of a general na- 


ture, applied to standard motors built -in ‘in 
large numbers. 

We will consider in this case the usual 
shop tests taken on some one particular 
design, since the general tests made on 
standard motors built in quantities con- 
sist mainly of temperature runs and in- 
sulation tests. We will assume that a 
new motor has been built and that the 
following tests are to be made: 

1. Iron loss and friction test. 

2. Friction test. 

3. Speed test. 

4. Brake test. 

1—IRON LOSS AND FRICTION TEST, 

In this test the motor is wired as shown 
in Fig. 10. It is not belt-driven as in 
the case of shunt and compound motors, 
because in a series motor any change in 
the field current produces a like change 
in the armature amperes, and hence the 
shunt-motor method of measuring iron 
loss is not used. As shown in the dia- 
gram, a resistance rack is placed in paral- 
lel with the motor armature, and most 
of the line current shunted through it. 
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Just cnough passes through the armature 
to supply the iron and friction loss. 

The voltage across the armature is held 
constant throughout the test and the fol- 
lowing observations made: 
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The last column is calculated from the 
armature amperes and volts. The prod- 
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uct is the watts lost in the iron and the 
bearing friction and windage. Note that 
these losses are inseparable in this test, 
due to the fact that there is al- 
ways some friction, and more or 
less windage. The iron loss is a func- 
tion of the current and voltage, there- 
fore, after computing the watts lost for 
different currents, we may plot what is 
called the iron loss and friction curve, as 
shown in Fig. 11. It is customary to 
plot also the anrpere curve at the same 
time. It now remains to determine the 
friction curve itself. When this is plotted, 
the difference in the ordinates of the two 
curves will give the iron loss at different 
loads. 
2—FRICTION TEST. 


To make this test disconnect the rack 
entirely and run the motor “light;” +. e., 
begin with an impressed voltage of fifteen 
or twenty volts, increasing gradually, 
say, twenty-five volts at a time until the 
limit of armature speed is reached. For 
each impressed voltage the current will 
not excced an amount equal to the fric- 
tion and windage loss. The voltage and 
current being low, the iron Joss is negligi- 
ble. When ready to begin the test ob- 
serve the following: 


ne eet - —— ee 


Armature. 
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As before, the watts lost are computed 
from the armature amperes and volts. 
Taking speed and watts as ordinates, the 
friction curve is plotted with the iron 


loss and ampere curve. Their general 
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shape and relation to each other are in- 
dicated in Fig. 11. 

Theoretically the friction varies directly 
as the speed and we would expect to ob- 
tain a straight line. Actual results, how- 
ever, give in most cases a friction curve 
bending upward slightly at higher speeds. 
This may be accounted for as follows: 

Higher speeds are obtained by increas- 
ing the voltage, consequently the “negli- 
gible” iron loss increases slightly. ‘lhe 
‘windage also increases and adds to 
this loss, especially at the higher 
speeds. On the other hand, cases 
have been noted where the friction curve 
bends downward. This would indicate a 
decreasing bearing friction, but it is an 
exceptional case. 

Attention is called to the relation of 
the ampere and iron loss and friction 
curves. Since the iron loss is a function 
of the current, we would expect changes 
in the current to produce corresponding 
changes in the iron loss. That these 
changes do occur is quite evident from 
the curves. As the motor speeds up 
the current decreases and the iron 
loss likewise. We would expect this 
relation to continue until the motor 
speed became constant. However, it 


RPM. 
Fia. 11.—Iron Loss AND FRICTION CUKVER— 
SERIES MOTOR. 


will be noted that the iron loss and 
friction curves bend upward after a cer- 
tain speed is reached, instead of con- 
tinuing downward with the current. This 
is due to the fact that at low speeds the 
ratio of the iron loss to the friction is 
large. 
1 and at a certain speed equals 1, as in- 
dicated by the vertical dotted line cutting 
the two curves in Fig. 11. As the speed 
increases beyond this point, the inverse 
ratio holds. That is. the ratio of tle 
friction to the iron loss gradually in- 
creases. In other words, althongh the 
iron loss tends to decrease as the speed. 
goes up, the friction incrcases faster after 
a certain speed is reached, and the result 
is an upward bend in the curve. 

Having plotted these curves accurately 
we may at once determine the iron loss it- 
self by measuring the difference of the 
ordinates of the two curves at different 
speeds. 

It is usually customary to plot these 
differences, or the actual iron loss, in the 


This ratio gradually approaches ` 
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shape of iron loss curves, for any current 
desired. We will assume that it is de- 
sired to plot the iron loss curves corre- 
sponding to 100, 150, 200 and 300. am- 
peres. Take for the ordinates, volts and 
watts as shown in Fig. 12. Then from 
the test curves corresponding to Fig. 11 
find the loss in watts, as explained above, 
for different speeds and corresponding 


voltages. For convenience, tabulate as 
follows: 
Watts Lost, or 
Volts N 
Iron Loss 
Amperes (( orrected for 
(Say, 100). Total Drop in Orna 
achine). Two Curves). 


Since the iron loss is also a function 
of the voltage, to obtain true curves the 
voltage must be corrected for the total 
drop in the machine (which is the total 
resistance drop plus the brush drop) for 
the particular current chosen. That is, 
at 100 amperes the total drop correspond- 
ing to this current, and depending on the 
total resistance and brush drop, must be 
added to the voltage. Hence if we have 
noted the watts lost corresponding to cer- 
tain observed voltages, say, 150, 200, 300, 
etc., we must increase these an amount 
cqual to the total drop in the machine 
which we will assume amounts to ten 
volts at 100 amperes. Therefore the 
“watts lost” points on the 100-ampere 
iron loss curve should be plotted at 160, 
210, 310, etc., volts. 

In this manner any number of iron 
loss curves may be plotted for different 
currents. From the general shape of the 
curves it will be noticed that the iron 
loss does not varv in direct proportion 
to the voltage. In an actual case, where 
the curves are plotted accurately, it will 
be found that doubling the voltage m- 
creases the iron loss from two and onec- 
half to three and one-half times. 

Attention is also called to the fact that 
these curves do ‘not pass through the 
origin, for the reason that it is necessary 
to impress a certain voltage on the motor, 
sufficient to overcome the drop in the 
machine hefore it will operate; and the 
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larger the current the greater the drop. 
lence for the larger currents the curves 
eross the X axis at points still further 
from the origin. 
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THE ROYAL COMMISSION ON LONDON 
TRAFFIC. 
(From Our Special Correspondent.) 
The following full text of the reference 
to the Royal Commission, appointed 


- early in the year to enquire into the 


means for transportation in London, con- 
veys at once the far-reaching character of 
the enquiry which is now being instituted. 
To enquire into the means of locomotion 
and transport in London and to report 
(a) as to the measures which they deem 
most effectual for the improvement of the 
same by the development and intercon- 
nection of railways and tramways on or 
below the surface, by increasing the facili- 
ties for other forms of mechanical loco- 
motion, by better provision for the organi- 
zation and regulation of vehicular and 
pedestrian traffic or otherwise, and (6) 
as to the desirability of establishing some 
authority or tribunal to which all schemes 
of railway or tramway construction of a 
local character should be conferred, and 
the powers which it would be advisable to 
confer upon such a body. 

The first thing attempted was an 
enquiry into the efficiency and sufficiency 
of legislation as applied to locomotion 
and transport, chiefly tramways. At 
present in Great Britain powers to build 
tramways are obtained as follows: (1) 
By a provisional order granted by the 
Board of Trade under the Tramways Act 
of 1870. In this case the provisional 
order has to be confirmed by Parliament. 
(2) By a bill promoted by Parliament it- 
self. (3) By a light railway order granted 
by the Light Railway Commissioners 
under the Light Railway Act of 1896. In 
this case the order has to be confirmed by 
the Board of Trade, without any reference 
whatever to Parliament. At the very 
commencement of the enquiry it was con- 
ceded by the Board of Trade officials that 
this legislation was unsatisfactory and 
conflicting for many reasons. For in- 
stance, the Tramways Act of 1870, as is 
obvious, was drafted at a time when 
electric traction in its present day form 
was not dreamed of; yet practically not 
one modification of it has been attempted. 
The one outstanding objection to it is 
what is termed the local veto, or the clause 
which makes it incumbent upon promoters 
to obtain the consent of the road authority 
before any scheme may even be put before 
Parliament. The standing orders of Par- 
liament render it impossible for any bill 
in connection with which this condition 
has not been fulfilled being even accepted. 
Again, the terms of purchase under the 
1870 Act are such that a tramway com- 
pany would, at the end of the twenty-one 
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years or so, receive from the local authority 
taking over the lines nothing whatever for 
good will, and merely the material price 
of the undertaking, viz., stock, ete. Thus 
there has never been any inducement to 
a company to keep its undertaking in an 
efficient condition, unless better terms 
have been arranged with the local 
authority. 

These disadvantages, however, while 
not applying en bloc to the other two 
methods of legislation, nevertheless re- 
flect upon them. It is possible for two 
rival promoters for the same district 
to seek powers under different legislation, 
and the mere fact that one body gets 
through its business quicker than the 
other, gives the line over to one promoter 
without any consideration of which 
scheme is best suited to the needs of the 
locality. All these, and many other 
points, were given in evidence before 
the commission, which, more or less 
recognizing the unworkable nature of the 
legislature’s machinery, asked for opinions 
as to the desirability of establishing a 
central authority or tribunal before 
which all schemes of locomotion relating 
to London should be placed. 

All over Great Britain we have what 
are known as the tramway authority and 
the road authority. In many provincial 
towns these powers are both vested in 
the local authorities, so that conflict of 
parties is to a large extent avoided. In 
London, however, the London County 
Council is the tramway authority, and 
each of the twenty-seven borough councils 
is the road authority for its own district. 
Thus the present position is that any 
private company wishing to construct 
new lines has to obtain the consent of 
both the county council and the borough 
council, and the county council, for its 
tramway schemes, has to obtain the con- 
sent of the borough council. The borough 
councils are precluded by law from con- 
structing tramways, and although the 
county council has leased some of its 
lines to a company in the north, it has 
now set its face against any company- 
built lines being again undertaken, al- 
though Parliament did this year over- 
ride the county council in one particular 
instance in respect of a very short length 
of line near the borders of the county. 
To all intents and purposes this leaves 
the question of locomotion in London 
in the hands of the London County 
Council and the London borough councils, 
the latter having the right to veto any 
scheme for tramways put forward should 
it so please, a position which, naturally, 
is not very acceptable to the county 
authority. There has always been fric- 
tion between these various borough 
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councils and the county council, par- 
ticularly in respect of road widenings 
for new tramways. 

Now as to the establishment of a 
special tribunal having full and com- 
plete jurisdiction in regard to means of 
locomotion, there was a pretty general 
consensus of opinion that the existence of 
such a body would be beneficial, for, from 
the tramway company promoters’ point 
of view, it would at once abolish the local 
authority veto, and allow any scheme to 
be put forward for consideration. But 
the London County Council asserts that 
it and it alone should be the deciding 
factor in tramway matters, and that the 
abolition of the borough council veto 
would only mean that it (the county 
council) would have to submit to exami- 
nation at the hands of another and more 
powerful body without in its turn having 
any control over outside promoters com- 
ing into London. Its proposition was, 
therefore, that a special tribunal as pro- 
posed should be established for the pur- 
pose of dealing with railways only, and 
that the county council should have the 
final word in the matter of tramways. 

An attempt was also made by the Royal 
Commission to ascertain from witnesses 
expert opinions as to the best means of 
extending the present means of communi- 
cation, but it must be confessed that verv 
little agreement has, as yet, been arrived 
at. In spite of the underground shallow 
tunnel tramway which is now being con- 
structed in one portion of the city, this 
method is not highly thought of unless, 
as in this instance, it is built with a new 
street. 

Surface tramwavs are impossible in the 
citv and its immediate connections owing 
to the narrow streets and disinclination 
of the city authorities to agree. There- 
fore it looks aa if the suggestion that 
surface tramways should run from the 
suburbs as near the inside as possible, 
and then for passengers to continue across 
the city with tube railways, was the only 
one left. The tube railways come to the 
centre of the city and stop there, thus 
increasing the congestion at that point. 

Evidence will be tendered at the re- 
sumption of the sittings by tube railway 
and other managers. In the meantime. 
however, all progress regarding means of 
locomotion in London has been stopped 
pending the report of the Royal Com- 
mission. | 

London, October 17. A. W. 


The Electrotechnical Institute of 
Montefiore. 
The catalogue of the Electrotechnical 
Institute of Montefiore, at the University 
of Liege, Belgium, has been received. This 


- gives a good description of the electrical 


equipment and illustrates the apparatus 
used in the study of intense currents, 
high potentials, machine testing and 
operation, study of wave-forms, etc. 
Courses are offered at this institution in 
mining engineering, electrical engineer- 


ing, electrochemical engineering and me- 
chanical engineering. 
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ELECTRICITY IN THE UNITED STATES 
GOVERNMENT SERVICE. 


BY J. E. PRICE. 


In the matter of using electricity Uncle 
Sam sets a good example to his progres- 
sive people. He employs it for light and 
elevator service in the department build- 
ings, for running machinery, and also for 
lighting in his huge printing office, 
money-manufacturing shop and navy 
yard at Washington; and then he uses it 
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and with the galvanic system of the ob- 
servatory, by means of a platinum rod, 
and a small globule of mercury. The 
latter is so arranged on a metallic sup- 
port, that at each oscillation of the pen- 
dulum the platinum point touches the mer- 
cury when the pendulum is at the middle 
of its arc, closes the circuit and transmits 
its fractional time message, to be recorded 
by an automatic marker on the table- 
sheet on the chronograph. Thus a con- 
tinuous marking goes on, unless inter- 


Main BUILDING, NAVAL OBSERVATORY. 


in three peculiar ways, in connection 
with the heavens, the earth and the air. 
To these latter interesting features may 
be added a magnetic department, which 
has to do with scientific study, not much 
known to the public. 

Two of the peculiar electric features 
mentioned are found at the Naval Ob- 
servatory—which is located on George- 
town Heights, near Washington, D. C.— 
and they concern the getting of correct 
time and its distribution for public clock 
service. The other feature is wireless 
telegraphy, about which much has been 
written, of experiments being made by 
the government and the use of such an 
invention in connection with the life- 
saving service, ete. 

In regard to “keeping tab” on time 
electricity, of course, is not the main 
factor, but it is a most useful and neces- 
sary adjunct, and it marks time—sets 
clocks in many places with unfailing 
regularity. 

There are many clocks at the Naval 
Observatory, but those which are con- 
nected with the chronograph department 
are of most interest. They embrace the 
electric feature in the time system; some 
having to do with mean time, but the 
most important one with astronomy. 

This timepiece is called the sidereal 
(star) clock, and is used in connection 
with the transit circle. It is connected 
with a chronograph, in the same room, 


rupted; and this interruption plays its 
important part in getting correct time. 
Contrary to public idea, getting exact 
time does not depend mainly upon sun 
observation. One rotation of the earth, 


according to opinions of scientific time- - 


gaugers, does not make a complete day; 
but the time between the appearance at 
meridian of a fixed star and its reappear- 
ance in the same position, gives the exact 
diurnal period. | 

The observer, through the transit tele- 
scope—across the smaller end (inside) of 
which are stretched a number of spider- 
web threads—marks the star almost at 
meridian, and as it comes to the meridian 
line, outlined by the threads, he presses 
an electric button, or lever, and thus 
causes the recording-pen of the chrono- 
graph, above mentioned, to leave its zig- 
zag course around the revolving sheet and 
make a short line, which represents meri- 
dian star time. 

Now the sidereal clock record is com- 
pared with absolutely correct star-time 
tables, which show what the proper record 
should be; and then the difference, if 
there is any, between clock and table is 
corrected and the result is perfected by 
reference to the mean time chronographic 
record. After figuring out all differences, 
“time is in condition” to be electrically 
recorded wherever there is a clock con- 
nected with the wires of the Western 


Union Telegraph Company. 
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To this company “time is surely 
money”—and money all the time. And 
not a cent is paid to Uncle Sam for his 
time—the time it takes him to make first- 
class time—and also nothing for wear 
and tear of instruments. 

The telegraph company makes about 
$1,000,000 per year out of this time busi- 
ness, in which it is without a rival—al- 
though the government will give to any 
one who can utilize the privilege the serv- 
ice rendered the Western Union com- 
pany. But that company now gives all 
necessary service desired, keeping about 
70,000 clocks correct, charging for so 
doing $15 per year for each clock. 

These are set at noon each day by an 
automatic arrangement in each electric 
equipment, which responds to the beat of 
the sidereal clock in the Naval Observa- 
tory, when its hands point to twelve and 
let the time current go. 

A few minutes before this hour busi- 
ness over the Western Union wires is sus- 
pended, and operators throughout the 
country put their instruments in shape to 
form an unbroken circuit, from: the ob- 
servatory to every place where ticks a 
clock to be electrically influenced. There 
is a hush over all the great telegraphic 
system. Then the time bell strikes, and 


TRANSIT TELESCOPE, 


instantly the time-message flashes over 
the wires. It is twelve o’clock. 
Concerning earthquake shocks, elec- 
tricity acts as a registering force. Until 
the electric cars, which run near the 
Naval Observatory, began the too free dis- 
tribution of current, there were at that 
place an earthquake detecting arrange- 
ment and a magnetic observatory—two 
attachments of much scientific interest. 


But, though the magnetic department 
does not now form part of the observa- | 
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tory’s outfit, there are four others belong- 
ing to the government. These are located 
at Los Angeles, Cal.; San Antonio, Tex.; 
Madison, Wis.; and Key West, Fla. 

For detecting earthquake shocks a 
seismograph and seismoscopes are used. 
These are set upon solid foundations, 
which can be affected only by earth 
tremors. There are two seiamoscopes em- 
ployed; one being set upon a pier in a 
separate building, where are also clocks 
electrically connected with both seismo- 
scopes in such manner that when the 
earth begins to tremble they leave their 
supports and thus start an electric cur- 
rent which stops the clocks, and record of 
the occurrence is made by the seismo- 
graph. 

Another source of earthquake informa- 
tion is found in the magnetic observatory. 
One of the latter—as seen by the writer 
at the Naval Observatory—was situated 
both above and underground. The above 
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marked disturbance of the magnetic 
needle at one of the magnetic observa- 
tories in this country, near the time of 
the second eruption of Mount Pelee. 

The underground room mentioned had 


61% 


of all the motions of the magnetic needle, 
caused by magnetic disturbance. If, when 
the sensitized paper was taken out of the 
machine and developed, only straight 
lines were found, no magnetic disturbance 


SHOWING TRANSIT INSTRUMENT HoUsE AND Dome, 26-INcH EQUATORIAL TELESCOPE HOUSE. 


double walls with air-spaces, and was kept 
at an even temperature. The work done 
there was carried on principally by what 
might be called “automatic photography.” 

The apparatus consisted of three bal- 


INTERIOR OF TIME-SERVICE Room, SHOWING STANDARD CLOCK. 


ground portion consisted of a small one- 
story structure (in which could be seen 
many peculiar instruments, dip-circle ap- 
paratus, seismoscopes, compass-testing 
stand, etc.) and a big conical earth 
mound, the latter perforated by venti- 
lating pipes. Underneath this mound 
(the building and mound are still there) 
there was a room in which was kept a 
magnetic outfit used for gathering data 
concerning terrestrial magnetism. 

It is known that the earth is a huge 
magnet, and that it is continually emit- 
ting magnetic waves which have their 
courses and influence according to con- 
ditions. One manifestation of magnetic 
current was recently witnessed in the 


anced magnetic needles enclosed in a 
glass case, each mounted on a stone pil- 
lar, a clockwork paper-sheet carrier, and 
three narrow wooden channel boxes, each 
about six feet long. The boxes branched 
out from a central box which contained 
the clockwork machinery, and each en- 
tered the needle case situated at ite end. 
At the back of each of the three needles 
there was a small mirror reflector which. 
with the aid of a spot of light centered 
on each, projected the position of the 
needles through the channel boxes and 
upon a sheet of sensitized paper. The lat- 
ter, by action of the clockwork, had a con- 
tinuous movement, and thus, for a period 
of two days, took a photographic outline 


had occurred; the zigzag line told of the 
presence of magnetism. 

The chief business of a magnetic ob- 
servatory is the study of atmospheric elec- 
tricity and earth currents, their force, di- 
rection, etc., thus obtaining scientific in- 
formation which may be applied in sev- 
eral ways. One of these relates to the 
correction of the mariner’s compass. And 
when there is an earthquake disturbance 
the magnetic needle is influenced by in- 
creased flow of earth current, sometimes 
before the earth begins to shake. 

Animal Mechanics and Motor 

Vehicle Designs. 

The reason for the failure of many of 
the early types of automobiles is discussed 
in the Mechanical Engineer (London), in 
its current issue. At first sight a three 
or four-horse-power motor would seem to 
afford ample margin, but experience soon 
taught the fallacy of comparing these ma- 
chines with horses. The average output 
of a horse is generally estimated at 
22,000 foot-pounds. per minute, though 
Watt, in his desire to be generous, allowed 
fifty per cent more than this, and counted 
33,000 foot-pounds per minute as one 
horse-power for his engines. This rating 
is for continuous effort, but for a short 
time a horse is probably capable of doing 
work at ten times this rate, as, for in- 
stance, in starting a heavy load or draw- 
ing up hill; and it is this element of flexi- 
bility which automobile designers did not 
take into account. These considerations 
show why a motor vehicle, to maintain an 
average speed of, say, twelve miles an 
hour, requires a motor of a very much 
greater power than one operated by 
animals. The motor, in fact, must be 
armed with sufficient power to meet any 
emergency, and this at times may be ten 
times the average demand. 

Great power provision, however, brings 
other troubles in the shape of additional 
weight, and a satisfactory solution of high 
speeds and comfortable traveling in a 
motor vehicle is to be sought in increas- 
ing the power without increasing the dead 
weight. It is in this direction that the 
French builders are developing their busi- 
ness, and this explains their success in 
building motor-driven. vehicles. 


618 


TOTAL AND. FREE ENERGY OF THE 
LEAD ACCUMULATOR." 


BY R. A. LEHFELDT. 


In choosing a subject on which to ad- 
dress the opening meeting of the Faraday 
Society, it seems to me I could not do 
better than deal with some points in the 
theory of the accumulator. It is a sub- 
ject in which technical and scientific in- 
terests are thoroughly combined ; and it is 
perhaps not very generally known how 
completely electrochemical theory has 
been found to harmonize with the expe- 


rience of technicians, how satisfactorily. 


it brings together many experimental 
facts, and how suggestive it is. I have 
little to say to-night that is new; what 
I aim at is to bring into as clear a light 
as possible one salient aspect of physics 
as applied to the lead accumulator of the 
technical electrician. 

The chemical reaction of the accumu- 
lator I take to be 
}Pb + 4PbO, + H,SO, g? PbSO, + H,0. 

(Read from left to right on discharge, 
and from right to left on charge.?) 

That this, on the whole, accords with 
the facts there can be no doubt. The evi- 
dence in favor of it—chemical, electrical 
and thermodynamic—is a more than suff- 
cient proof. It is quite possible that cer- 
tain minor points are not explainable 
without taking other actions into account. 
Elb’s observations on plumbic sulphate, 
Pb(SO,)., seem to show that that sub- 
stance plays an important part, at least in 
the formation of spongy lead. But it will 
not be necessary for my present purpose 
to pay attention to such possibilities. 

Taking the above equation to be cor- 
rect, I wish to point out how the general 
laws of energy allow one to draw conclu- 
sions with regard to the electromotive 
force of the cell in which the reaction 
takes place. 

For the purpose of analyzing the trans- 
formations of energy involved, the reac- 
tion on discharge may be regarded as 
consisting of three parts: 

(a) From the electrolyte of the accu- 
mulator remove one molecule of sul- 
phuric acid (H,S0,). 

(b) Cause this to react with the dry 
solids Pb and PbO,. 

(c) Mix the molecule of water thus 
formed with the electrolyte. 

Action (b) is the same, whatever the 
concentration of the electrolyte may be; ac- 
tions (a) and (c), on the other hand, 
og’ Paper read before the Faraday Society, June 30, 
tien required to convey ove. Tare dey a re neta 


(46.000 conlombs). This, I think, isa practice that 
electrochemists might adopt generally with advantage. 
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involve that concentration. Accordingly, 
we may separate the energy, and therefore 
the electromotive force of the reaction, 
into a fixed part, depending on (b), and 
a part varying with concentration, de- 
pending on (a) and (c). 

We have then to determine the energy 
changes involved in these processes; the 
method is applicable to both the total 
and the free energy. It would be inap- 
propriate to go at length into the distinc- 
tion between these two quantities; yet I 
can not help remarking that the distinc- 
tion, which has occupied physicists for a 
quarter of a century, is not generally 
enough noted even now. And as the con- 
ception of free energy is the most impor- 
tant of all in physical chemistry, it can 
hardly be insisted on too much. It is, 
moreover, one of which it is very difficult 
to form any mechanical image. 

When a chemical system suffers a 
transformation, such as that involved in 
the action of the accumulator, it loses a 
certain amount (sometimes negative) of 
energy, and since all energy, indiscrimi- 
nately, is capable of transformation into 
heat, it is only necessary to perform the 
reaction in a calorimeter to find out how 
much. But all energy is not indiscrimi- 
nately capable of doing work—despite its 
name—and with a chemical change a 
certain amount of ability to do work is 
associated; this amount being distinct 
from the change in total energy. More- 
over, it is not mechanical work merely 
that is in this position; many kinds of 
energy, perhaps all except heat, are freely 
interchangeable among themselves, and 
yet not with heat. 

We have therefore to recognize two 
grades of availability in energy—not an 
indefinite gradation, which would - per- 
haps be easier to understand, but two 
planes, so to say, a higher and a lower. 
With regard to the former, a chemical re- 
action has a certain energy value; with 
regard to the latter, another energy value, 
which may be either greater or less than 
the first. The value on the higher plane— 
îi. e., of chemical, electrical, mechanical 
actions—is called the free energy of the 
reaction ; that on the lower plane, of ther- 
mal actions, the total energy. And the 
total energy is “conserved” in any case; 
the free energy is conserved if the action 
remains within the limits appropriate to 
the higher plane. 


I—TOTAL ENERGY. 


.There are many ways of expressing the 
composition of a sulphuric acid solution. 
It will be most convenient to choose .the 
molecular fraction in the present: in- 
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stance; t. e., if z molecules of H,SO, 
be mixed with 1 — z molecules of H,O, 
z is taken as the expression of the strength 
of the acid. As an instance of the mean- 
ing of this, I take an acid of ordinary 
strength, for which z = 0.05. This 
may be stated in various forms, as fol- 
lows: 

Molecular fraction, . z = 0.05. 
Composition, . H,SO, . 19H,0. 
Percentage by weight,. 22.27% H,SO,. 
Grammes H,SO, per litre, 258. 


Normelity, 5.26 equivalent 
per litre. 
Density, 1.161. 


Let x be the heat of reaction of the 
pure materials (process (b) above) for the 
quantities shown in the chemical equa- 
tion, and let Q be the heat of forma- 
tion of the dilute acid used as electrolyte, 
per molecule, i. e., Q is the heat evolved 
by mixing z H,SO, with (1—z) H,O. 
[In the example chosen, mixing 0.05 
molecule or 4.9 grammes of strong sul- 
phuric acid with 0.95 molecule or 17.1 
grammes of water.] Q is found by experi- 
ment, and we have to express in terms of 
it the changes of total energy involved in 
(a) and (c). 

Suppose the reaction to proceed to an 


infinitesimal extent, so that d z molecules 


H,SO, are used up, and d z molecule H,O 
formed, for every molecule of electrolyte. 
Then the concentration which was 
formerly z has become z— d z. The 
heat evolved (negative in amount) in 
consequence of the removal of acid, 
and that (positive) due to addition of 
water to the electrolyte, are together 


expressed by — dz. Hence in proc- 
; dQ 
esses (a) and (c) the heat is — (E>) and 


the total heat of reaction of the accumu- 
lator is expressed by— 
dQ 
XT dz 

This conclusion, only in a less simple 
form, was, I think, first arrived at by 
Dolezalek,! to whom the theory of the ac- 
cumulator owes so much. 

Q has been determined by J. Thomson, 
Pickering and others. I have taken Pick- 
ering’s numbers? in the following calcu- 
lations. When Q is plotted as a function 
of z the curve obtained is hardly regular 
enough to take differential coefficients off; 
I have therefore adopted the artifice of 
combining the graphical method with an 
Over the range re- 


the curve is roughly parabolic. 
fore choose a parabolic formula conven- 
SS a ees E a 


1 Wied. Ann., 65, 896. 
23 J, O. 8., 57, 112. 
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ient for calculation—not necessarily the 
nearest to the truth that can be found— 
and draw a curve showing the differences 
between this and the experimental data. 

Before giving the numbers it is neces- 
sary to remark on the unit used. Quan- 
tities of heat are properly expressed in 
joules—no electrochemist, I hope, will 
use the unsystematic, inconstant and un- 
necessary calorie. For electrochemical 
purposes it is desirable to express all heats 
of reaction per equivalent, and not, as 
in thermochemistry, for molecular quan- 
tities; but we may go a step further and 
divide the result by 96,600—the number 
of coulombs transported by an equiva- 
lent of matter. The result will be a 
number of volts corresponding to the heat 
of the reaction, and one may be permitted 
the slight inaccuracy of saying, for brev- 
ity, the “heat of reaction in volts.” It 
must be remembered, of course, that the 
number of volts thus arrived at is not 
that actually given by the reaction, but 
that which would be given if all its en- 
ergy were spent in producing current. 

With this explanation, then, I may say 
that the heat of formation of sulphuric 
acid solutions is roughly— 

| Q = 0.8 z — 1.2 # volts. 
The deviations from this formula are too 
large to ascribe to errors of experiment ; 
I have therefore plotted them on a large 


scale diagram. To determine i I cal- 


culate from the above formula 0.8— 
2.4 z, which forms the greater part, and 
get the small correction by tangents to 
the curve. 

The results are given in the following 


table : 


aQ 
z dz 
(volts) 
0.787 
A . 781 ; d 
e z a From Pickering’s 
1 0.680 measurements, 
0:05 0.674 Temperature, 18”. 
- 0.579 
.10 0.557 
0.15 0.440 
} 0.407 
0.20 0.340 
0.25 0.253 


"These numbers give the variation of 
the total energy of reaction ; but we have 
also to find x in order to know the total 
energy itself. Two methods are avail- 
able. The heat of reaction has been 
found calorimetrically in the case of acid 
of strength z = 0.0025. Tscheltzow' 
gives for the molecular quantities 88,800 
calories = 186,580 joules per equivalent, 
or 1.931 volts ; Streintz,* from a different 


1 C. R.. 100, 1458 (1885). 
2 Wied., 53, 698 (1894). 
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series of reactions, 86,800 calories = 182,- 
280 joules = 1.887 volts. 

Secondly, we may adopt the thermo- 
dynamic formula (E — T T ) F for the 
heat of reaction. 

(Where E = electromotive force 

T = absolute temperature 
F = quantity of electricity.) 
If we adopt the same mode of expres- 
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sion for the quantities of energy as before, 
F = 1, and the “' heat of reaction in volts ” 


is given by E—'l IT merely. 


The degree of consistency between the 
data may be judged by the table be- 
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low, in which x is calculated by both 
methods. 

The numbers in the last column should, 
of course, be constant ; they actually vary 
by | to 2 per cent from the mean, which, 
considering the number and difficulty of 
measurements involved, is fairly satisfac- 
tory. x, as calculated from the heat of 
reaction, is certainly too high, so it ap- 
pears that this has been overestimated. 
The true heat of reaction is probably less 
than even Streintz’s value. 

Taking the mean value of x and com- 
bining it with the tabulated values of 
a as the most trustworthy final results, 
we get what is shown in the figure, curve 
A. ‘This is the total energy of the reac- 
tion— i 

4Pb + 4Pb0, + H,SO, 
ris PbSO, + H,0 
expressed by its equivalent in volts, for 
various strengths of acid. 


II—FREE ENERGY. 


The free energy of a reaction may be 
estimated in various ways, and two of 
them have been actually worked out for 
the accumulator. 

(1) The first is to measure the electro- 
motive force (E). For this, multiplied 
by the quantity of electricity (F), flow- 
ing, gives the electrical work done (EF) ; 
or abbreviating, as before, we may ex- 
press the equivalent of the free energy 
by the voltage E’merely. Herein lies the 
extreme importance of electromotive- 
force measurements in physical chemistry. 

(2) We may compare the free energy 
values in two solutions of different 
strength by studying the process of dis- 
tillation. If two accumulators with elec- 
trolytes of different densities be put in 
opposition, the stronger will charge the 
weaker; the total amount of Pb, of 
PbO., and of PbSO, will be unchanged ; 
but there will be less strong acid and 
more weak after the action is over. Now 
just the same thing could be accom- 


TEMPERATURE FIFTEEN DEGREES. 


Z Heat of Reaction. — X 
0 0025 1.923 0.781 2.704 Tscheltzow 
do. 1.879 do. ` | 2.660 Streintz 
dE i dE dE 
E Seki | Eir | BT 
0.01 1.881 — 7 — 0.020 1.901 0.765 2.666 
oy 2.002 + 32 0.092 1.910 0.680 | 2.590 
l 2.097 + 11 0.032 2.065 0.579 2.644 
} 2246 Le fe 008 2.229 0.407 | 2.636 
a 2.348 Aod 4+ 0.011 2.337 0.253 | 2.590 
ee Ee 
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plished by distilling some water from the 
weak accumulator into the strong one, 
and some H,SO, from the strong into 
the weak. I need not go into details of 
the process, as these have been worked out 
by other writers; but it is clear that if 
we take E as the measure of the free 
energy of the accumulator reaction with 
acid of a certain standard density, we 
can find what it is for any other strength 
of acid in terms of vapor pressures. 

I have collected and recalculated the 
best data I can find as to these two meth- 
ods, and the results are shown in the 
figure. Curve B gives direct measure- 
ments of electromotive force. The other 
curve shows Dieterici’s! measurements of 
vapor pressure at 0 degree. But as the 
process of calculating electromotive force 
from this is not a satisfactory one, I 
have reversed it and calculated the 
vapor pressure from the electromotive 
force; the results are shown by small 
crosses near the vapor-pressure curve. 
The vapor pressure for z = 0.05 is as- 
sumed. It will be seen that the other points 
lie near the curve of observation, but the 
agreement leaves something to be desired. 

The curve of free energy follows that 
of total energy in ita general course. 
The difference between the two repre- 
sents, as is well known, the “latent heat” 
of the cell, or, otherwise stated, the term 
Ton it is consequently a measure of the 
temperature coefficient of this cell; this 
is positive over most of the range, but 
negative for very dilute acid, and zero 
for z = 0.006. For that concentration 
alone the free energy is equal to the total 
energy. This point was determined by 
Dolezalek by direct experiment, as 
z = 0.012. Here, again, though the ex- 
periments support the theory in a general 
way, the agreement is not quite what 
might be hoped for if the constants of 
sulphuric acid solutions were systematic- 
ally redetermined. 


APPENDIX. 


If Q is the change of free energy cor- 
responding to the reaction (in equiva- 
lents)— 

}Pb + $PbO, + H.SO, = PbSO, + H,0. 
when undiluted H,SO, is used; and if W 
is the free energy of formation of the 
mixture z H,SO, . (1—2) H,O, then the 
change of free energy due to the above 
reaction when taking place in a solution 


of strength z is 
The electromotive force E of an accu- 


mulator is therefore found by dividing 
1 Wied., 50.61. 
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this quantity by the ‘‘faraday” F 
(= 96,600 coulombs), or 


EE . we 1) 


Now“ may be found in terms of 
vapor pressures as follows : 

Given one molecule of mixture of 
strength z, and a small quantity of d z 
molecule of H,SO,, mix these, and remove 
from the mixture d z molecule of H,O. 
We have then obtained one molecule of 
mixture of strength z + d z, or in chem- 
ical symbols— 

zHSO,. (1 — z) H:O + dz H SO, = 
(z+ dz) H,SO,. (1—z— d z) H:O + 
d z H,O. 


The change of free energy in this reaction 


me 


18 therefore d A . 


pose the acid added and water removed 
reversibly by isothermal distillation. 

Let p, p be the vapor pressures of 
pure water and of water in the given mix- 
ture respectively. 

P'o P', the vapor pressures of pure sul- 
phuric acid and of sulphuric acid in the 
given mixture respectively. 


R, the gas constant. 
T, absolute temperature. 
Then it is well known that— 


To evaluate it, sup- 


d W — y j Po P, l ‘ 
F RT }log, ae log, air: (2) 
Hence, 


d” W } d log dlog, p' l 
u= ed. E l : 
iP dz a, 2?) 
But in virtue of the thermodynamical re- 
lation! — . 
d log, p' d log, p 
e 6 e = 

I- + (1 — 2) a: Oe A) 

We may eliminate from (3) the vapor 


pressures of sulphuric acid, which are too 
small to measure, and obtain— 


aw RT dog, p, 

dê z dz 

or, from (1)— 
d E 

a a a A 

This equation may be made use of 

either to determine E from p, or p from 

E; but, in practice, allowing for the diff- 

culty of obtaining trustworthy empirical 

formulæ, it is the latter that is more 


satisfactory. For this purpose we may 
write: 
F dE 
log p=— _- | 
8e 1 ppl ? dz d z. 


Direct evaluation of this integral in- 
volves the impracticable practice of ob- 
taining differential coefficients of the ob- 
served electromotive forces. It is there- 
fore necessary to integrate by parts :? 


log, p = ae | JEdz—Ez z 
: RT 
1 For the history of this relation, see Ostwald Lehrb. 
d. Allg. Chemie, Vol. LI, p. 688. 
2 Lehfeldt, Phil. Mag., April, 1901. 
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The results given in the text and ac- 
companying plates have been obtained 
graphically from data given by Dole- 
zalek;1 they are given in terms of the 
cadmium cell as 1.0220 volts. I have 
therefore reduced them in accordance 
with more recent determinations of the 
standard cell as being 1.0187 volts. Thus 
reduced they are: 


z 'E 

ay 1.881 
dr 2.001 
tr 2.096 
i 2.245 


A Simple Oscillograph. 

The oscillograph is a useful instru- 
ment for studying the phenomena of al- 
ternating currents, but, unfortunately, 
the instruments perfected by Blondel and 
Duddell are too expensive to come into 
general use. The Electrical Engineer, of 
London, describes a simple oscillograph 
devised by A. Wehnelt, which is not ex- 
pensive and which has been used suc- 
cessfully for ordinary frequencies. The 
vibrating part of this instrument is 
formed of a loop and hard-drawn silver 
wire supporting a mirror. The two sides 
are parallel and from two to three milli- 
metres apart. When a current is passed 
through this wire with the magnets ex- 
cited, the mirror is deflected to an extent 
approximately proportional to the current 
strength, the apparatus acting as a D’ 
Arsonval galvanometer. If the current 
varies periodically, instantaneous deflec- 
tions will still be proportional to the 
instantaneous current values, provided 
that the natural period of the mov- 
ing system is very short compared 
with the period of the current, and also 
that damping of the system is very great. 
By employing a powerful magnet and a 
tightly stretched wire, both these condi- 
tions may be fulfilled. The wire 1s 
mounted on ebonite, with a tightening 
arrangement which allows the amplitude 
curves to be varied at will. A small three 
and one-half ampere arc lamp 18 used 
as a source of light, the beam being ren- 
dered parallel by means of a lens. For 
lecture purposes a revolving mirror 
throws the curve on the screen, and by a 
simple arrangement of two of these 1m- 
struments, both the current and electro- 
motive-force curves can be shown simul- 
taneously, and the effect of varying the 
constants of the circuit is plainly demon- 
strated. This apparatus can be used } 
the periodic time of the change to be 
considered is not less than 0.01 second, 
as the natural time of swing is 0.003 
second. In the Duddell oscillograph this 
is only 0.0001 second. 


1 Theorie des Bletaccumulatora, p. 88. 
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AN INTERESTING FOUNDRY DEVELOP- 


MENT. 


THE LIBERAL USE OF ELECTRIC MOTORS 
AFFORDS CONSIDERABLE ECONOMY IN 
HANDLING RAW MATERIAL AND CAST- 
INGS. 

In any line of industry it is one thing 
to modernize by building all new worka 
where the latest improvements may be 
readily incorporated and provisions for 
expansion allowed, but it is quite another 
matter to keep an old plant abreast of 
the advancing times and its facilities ade- 
quate for the increased demands upon its 
producing capacity. The foundry of 
Messrs. Maher & Flockhart, in Newark, 
N. J., is an example of a success in the 
latter class, for while it had its beginning 
in a smal] way, with only such means as 
that time afforded, it is to-day employing 
about 400 men and conducting a large 
business on a profitable basis, due to the 
fact that the owners are alive to the ad- 
vantages of improved methods and per- 
fected machinery. 

The original works, erected in 1882, 
occupied a apace about 100 feet square, 
on the corner of Polk and Clover streets, 
Newark, N. J. Since that time they 
have been extended on all sides until they 
now cover an area of two and one-half 
acres, the regular layout of which is shown 
on an accompanying plan. The apparent 
lack of system in the arrangement of 
parts was the unfortunate but unavoid- 
able consequence of this bit by bit growth. 
Each addition was made in what was con- 
sidered at the time the most advantageous 
manner, although the outcome as a whole 
has not proved all that could be desired. 
However, the disadvantages of the worst 
locations have been largely removed by 
installing conveying appliances both out 
of doors and in, in the shape of industrial 
railway tracks and communicating cranes. 

One of the neatest features contributing 
to convenience is the scheme for deliver- 
ing supplies into the yards by freight. 
The tracks of the Central Railroad of 
New Jersey pass close to the grounds and 
being elevated to avoid grade street cross- 
ings through the city were easily con- 
nected with two spur trestles which branch 
into the yard. Beneath the trestles are 
numerous storage bins into which the con- 
tents of the cars may be dumped directly, 
giving a selective distribution and re- 
quiring no handling of the material until 
it is needed for use. Under the trestle 
terminating near shop No. 2 are bins for 
the following: Jersey clay for clay-wash ; 


kaolin for furnace and ladle linings; sand 


for aand-blast; soft coal for the boilers; 
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coke and pig iron. The other line of bins 
is used to store stove coal for the core 
ovens; soft coal for the boilers; Jersey 
sand for dry-sand work; fire sand; Al- 
bany sand and Waterford sand for green 
sand moulds. There are also two narrow 
bins, or chutes, secured on the outside 


EXTERIOR VIEW OF THE MAHER & FLOCKHART 
Founpry, Newark, N. J. 
of the larger ones, which are used to hold 
pea-coal and flour. A sufficient stock of 
coal, sand, etc., is always carried in stor- 
age to cover a period of four months and 
avoid shutting down for anything but a 
prolonged failure to receive supplies. 
Shops Nos. 1, 2, 3 and 4, indicated by 
those numbers on the plan, are the largest 
buildings, and constitute the foundries. 
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to utilize it also as a foundry for cast- 
ings under eight tons in weight. The re- 
mainder of the buildings include the en- 
gine and boiler plant, machine shop, 
numerous cleaning rooms, core rooms, 
pattern shop and storage rooms, stables, 
ete. 

The engine and boiler plant, located 
near the centre of the group, though one 
of the smaller parts, is nevertheless of 
prime importance, since it is the source 
of power upon which all else is dependent. 
The rooms are side by side, separated by 
a brick wall. In the boiler room are two 
Coatesville tubular boilers; one of 150 
boiler-horse-power is seventy-two inches 
in diameter, nineteen feet long, and con- 
tains 100 three and one-half-inch tubes; 
the other has a capacity of 125 horse- 
power, is sixty-six inches in diameter, 
nineteen feet long, and contains 100 
three-inch tubes. A forty-inch sheet-iron 
breeching conveys the gases of combustion 
from the boilers to the base of a stack of 
the same material and diameter, 108 feet 
high. Steam is generated at a pressure 
of 100 pounds and conveyed by short 
lines to the steamrconsuming apparatus, 
all of which is located in the adjoining 
room, consequently there is very little lost 
bv condensation in the steam piping. 


VIEW IN ENGINE Room, SHowrnG HARRISBURG ENGINE Drrect-CoNNECTED TO A 
CROCKER-WHEELER GENERATOR. 


Foundry No. 1 produces all of the larg- 
est castings, somie of them weighing as 
high as fourteen tons; No. 2 is used only 
for small castings, and No. 3 provides 
for intermediate sizes up to two tons. 
Primarily No. 4 was intended for a clean- 
ing shop, but it has been necessary of late 


The engine room contains two steam- 
driven air compressors; a Harrisburg 
standard horizontal high-speed fifteen and 
one-half by sixteen-inch engine, direct- 
connected to a Crocker-Wheeler 100-kilo- 
watt direct-current generator; and a thir- 
teen by twelve-inch, 150-horse-power Ball 
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engine, running at 275 revolutions per 
dinate, and driving a line shaft from 
which are belted a Benjamin F. Kelley & 
Son duplex, single-acting, six by six-inch 
boiler-feed pump; 4 Crocker-Wheeler 
thirty-kilowatt, compound-wound, 125- 
volt generator, running at 800 revolutions 
per minute; an Ingersoll-Sergeant eight 
by eight-inch, double-acting air compres- 
sor, at 125 revolutions; and a B. F. 
Sturtevant No. 9 horizontal . bottom-dis- 
charge blower. A No. 8 Sturtevant blow- 
er, belt-driven by a Crocker-Wheeler 
forty-five-horsespower motor, completes 
the apparatus found in the engine room. 
This blower provides forced draft for the 
cupola which supplies foundry No. 2, and 
the No. 9 blower serves whichever fur- 
nace is in operation in foundry No. 1. 
The Ingersoll-Sergeant and one of the 
steam-driven compressors, a Clayton ten 
by ten by thirteen-inch pump running at 
150 revolutions per minute, both deliver 
into a three by six-foot cylindrical tank, 
which supplies all pneumatic hoists, ship- 
ping tools, etc. A pressure governor on 
the steam supply of the Clayton com- 
pressor automatically maintains the press- 
ure within the tank at about eighty 
pounds, while the belted compressor runs 
continuously. Similarly the boiler-feed 
pump is in constant operation, it having 
been found cheaper to short-circuit the 
cylinders when the required water level 


E 
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ders at a small waste of power, the speed 
being but eighteen revolutions per min- 
ute. In case the pump becomes disabled 
the boilers may be fed by an injector. 
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Cupolas 


Foundry No.1 


Stables 
Stable Yard 


Stables 


Polk Street 
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hours, the small belted generator is ca- 
pable of carrying the entire electric load, 
but in the afternoon, when the furnaces 
are in operation, it is necessary to run 
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PLAN OF FOUNDRY WORKS, SHOWING DISTRIBUTION OF BUILDINGS. 


City water is used for the feed as the 
water from the artesian well under the 


engine room is unfit for that purpose. | 


The latter is raised from the well by 
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in the boilers is reached than to provide 
for stopping and starting attendance. This 
is accomplished by an automatic by-pass 
which allows the water to surge back and 
forth between the alternately acting cylin- 


steam or air pressure through a Wataon 
deep-well ejector to a 3,000-gallon tank 
on the roof and is used in the foundries 
for clay washes, sand wetting, etc. 

On bright days, during the forenoon 


the direct-connected set. This has a ca- 
pacity of 100 kilowatts at 125 volts and 
a speed of 250 revolutions per minute. 
An accompanying cut shows the set and 
the switchboard controlling the electric 
light and power distribution. 

The other steam-driven air compressor 
is used to supply two sand blasts for 
cleaning castings, and was manufactured 
by the Franklin Iron Works, of Port Car- 
bon, Pa. It is double-acting, with steam 
cylinder twelve inches in diameter, air 
cylinder sixteen inches, and stroke sixteen 
inches long. It runs normally at eighty- 
two revolutions per minute and supplies 
about 130 cubic feet of air per minute 
at a pressure of twenty pounds to the 
square inch. . 

From the engine room the main line 
shaft extends over the boilers into the 
chipping and grinding room, where it 
drives three double emery grinders, and 
continuing still farther belts to two 
tumblers and a Root exhaust fan. The 
chipping room is one of several where 
the finished castings are cleaned and 
trimmed, both hand and air chisels be- 
ing used. Tihe tumblers, which were but 
recently installed, are thirty-six inches 10 
diameter by forty-eight inches long, and 
are of an enclosed pattern manufactured 
by the W. W. Sly Company, of Cleveland, 
Ohio. Unlike the old style, which al- 
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these are devoided of their dirt by an ex- 
haust fan connecting with an enclosed 
elevated bin. From time to time the ac- 
cumulation in the latter is dumped 
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of the shop as close together as possi- 
ble without interfering with one another. 
In addition there are three hand-power 
jib cranes of four tons capacity each, two 


INTERIOR OF No. 1 FOUNDRY WHERE THE LARGEST CASTINGS ARE MADE. 


through a gate at the bottom into cars 
and removed. 

In the opposite direction the engine 
room line shaft is extended into the fur- 
nace room off foundry No. 1, where it is 
belted to a freight hoist used in charging 
the three adjacent cupolas which serve 
foundries 1 and 2, and also to a No. 6 
Buffalo blower. This is used in connec- 
tion with a special process for baking 
large dry sand moulds without the use 
of an oven, that is said to accomplish the 
work in less than half the time re- 
quired in oven baking. The blower dis- 
charge is piped under ground to a con- 
venient fixed point near the centre of the 
foundry and from this a temporary pipe 
connection is made to the mould to be 
baked. A fire is built in a rectangular 
sheet-iron stove, placed on top of the 
mould, through which the air is passed 
just before it enters the runner. The 
hot air is thus delivered to all parts of 
the mould in the most even manner pos- 
sible, and being under pressure dries out 
the moisture very rapidly. 

The engine room line shaft also drives 
a long shaft in foundry No. 1, furnishing 
power by cross belts to three jib cranes, 
having capacities of ten, twenty and 
fifteen tons respectively. These were 
manufactured by the Farrel Foundry and 
Machine Company at Ansonia, Ct., and 
are arranged in a line through the middle 


on one side of the shop and one on the 
other, placed so that they will reach to 
the larger cranes. The shop is 192 feet 
long by fifty-three feet wide, but every 
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fifty-six-inch Colleau furnace, melting 
from five to seven tons an hour, is sel- 
dom used now except in slack seasons. 
The new one was furnished by the Whit- 
ing Foundry Equipment Company, is 
seventy-two inches in diameter and will 
melt between ten and twelve tons an hour. 
For the baking of dry sand moulds and 
cores there are six ovens, the dimensions 
of which are interesting as showing the 
quantity and size of the work which may 
be baked at one time. All are sixteen 
feet deep; one is ten feet wide and nine 
feet high, the rest are eight feet high, 
one being twelve feet wide, two seven feet 
wide, and two eight feet wide. Each 
oven has an iron car running on rails 
which receives the charge to be baked 
from the cranes and is then rolled inside, 
A baking lasts overnight, about twelve 
hours, the average temperature during 
that time being about 220 degrees Fahren- 
heit. To supply the heat a fire is built 
in the pit at the rear of each oven, using 
enough coal to last about eight hours. 
For the rest of the time there is very 
slight loss of heat until the doors are 
opened in the morning. 

The shaft in this foundry is belted 
through the wall to two sand mixers in 
the adjoining core and sand room. One 
of these is a slowly revolving screen for 
mixing and sifting the ingredients for 
the dry sand work. The other is a Sellera 
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part of it, except the extreme corners, is 
accessible to one or another of these. six 
cranes. As before stated, there are two 
cupolas to this shop. The older one, a 


horizontal, centrifugal, green sand mixer 
and runs al about 1,000 revolutions per 
minute. Another dry sand mixer is lo- 
cated near shop No. 3 and is driven by a 


624 
five-horse-power Crocker-Wheeler en- 
closed motor. 

The small casting foundry No. 2 has 
about 7,500 square feet of floor space, ex- 
clusive of core and furnace rooms. Cranea 
are not needed here; instead there is an 
overherd track and trolley system extend- 
ing around the room for conveying large 
ladles from which the smaller hand ladles 
are filled. The cupola is a fifty-six-inch 
Whiting, having a capacity of about six 
tons an hour. Much of the work done in 
this shop consists of large quantities of 
castings from the same pattern and for 
this several moulding machines are used, 
each where skilfully handled is capable of 
turning out from two to twenty moulds 
an hour, depending on their size. 

Foundry No. 3 is 17744 feet long by 
sfxty-seven and one-half feet wide with 
a line of pillars down the centre, and 
each half served by two four-ton travel- 
ing cranes. One is an electric crane with 
Crocker-Wheeler motors. At present the 
other three have hand-travel and pneu- 
matic hoists, but these are soon to be 
equipped with electric travel to increase 
the speed of handling, and electric hoists 
on account of the poor efficiency of air 
hoists and the difficulty of keeping the 
necessarily long lines of rubber hose in 
repair. Two cupolas serve this foundry, 
one being a seventy-two-inch Newton, 
built by the Northern Engineering Works, 

of Detroit, Mich., and the other a fifty- 
six-Inch Whiting. But one is used at a 
time, the choice depending upon the 
amount of work on the floor. The blast 
is furnished by a Root rotary pressure- 
blower, driven at 100 revolutions per min- 
ute by a Crocker-Wheeler thirty-five- 
horse-power open-type motor, and a di- 
rect-acting pneumatic lift is used for ele- 
vating coke and iron for chargmg the 
furnaces. There are three ovens similar 
in construction and operation to those in 
shop No. 1. Two are eight feet wide 
by eight feet high by twelve feet deep, 
and the other is ten feet wide with the 
same height and depth. 

Shop No. 4 is thirty-seven feet wide by 
154 feet long and contains two electric 
traveling cranes, one of ten tons capacity, 
installed by Pawling & Harnischfeger, of 
Milwaukee, and one of five tons capacity, 
put in by the Cleveland Crane and Car 
Company and operated by Crocker-Wheel- 
er crane motors. Whenever any casting 
is done in this shop the metal is brought 
in a large ladle car from No. 1 foundry. 
The system of tracking, laid on a gauge 
of forty inches, connects all parts of the 
works, even crossing Clover street, as 
shown on the plan. The cleaning shop 
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beside No. 4 is well fitted to handle 
moderate-size work rapidly. It is divided 
longitudinally and has two hand-power 
cranes of 3,000 and 6,000 pounds ca- 
pacity respectively, serving one-half, and 
a 4,000-pound electric traveling crane, 
controlled from the floor, serving the 
other half. 

A small but indispensable part of the 
plant is the machine shop on the other 
side of Clover street. Although it ia in 
an out-of-the-way place, this disadvan- 
tage is more than compensated for by 
the conveying facilities already described 
and the absence of dust and dirt making 
it easier to keep the machine tools clean 
and in good shape. Alongside of the ma- 
chine shop is a yard for the storage of 
idle flasks. To handle the heavier flasks 
there 1s a hand-operated traveling crane 
in the yard, which is also of service in 
passing machinery to be repaired to the 
four-ton hand crane in the machine shop. 
The tools in the shop include a Pennsyl- 
vania drill press, a twenty-six-inch Pren- 
tiss back-gear crank-shaper, an F. E. 
Reeden ten-inch lathe with a fourteen- 
foot bed, a Bickford forty-eight-inch 
radial drill, a forty-eight-inch by twenty- 
foot planer, a twenty-inch Pond lathe 
with a twelve-foot bed and a Sanderson 
bolt and screw cutting machine, taking 
stock up to three inches in diameter. 
Power is provided through line shafting 
by a fifteen-horse-power Crocker-Wheeler 
shunt-wound motor, running at 1,200 
revolutions per minute. Since the plant 
is operated strictly as a foundry and does 
not presume to contract for outside ma- 
chine work, this shop is ample in size 
and equipment for its purpose, t. e., the 
keeping of the mechanical features in the 
best possible condition by providing re- 
pairs and improvements whenever they 
are demanded. 


— --æ < — 


BOOK REVIEW. 


“Engineering Preliminaries for an Inter- 
urban Electric Railway.” Ernest Gonzen- 
bach. New York. McGraw Publishing Com- 
pany. Cloth. 6 by 9 inches. 71 pages. 6 
diagrams. Supplied by the ELecTRICAL Re- 
view at $1. 

This little volume is a preliminary re- 
port, probably being an augmented tran- 
scription of an actual report covering the 
conditions as given in the text, on a pros- 
pective interurban electric railway, sixty- 
two miles in length. This is a feeder for 
a large manufacturing city and serves sev- 
eral towns and hamlets, the largest having 
a population of 21,000 and being one ter- 
minus of the road. It shows judgment, 
experience and common sense in the mat- 
ters of selection of system, schedule, char- 
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acter of service and in fact nearly every 
subject gncluded in the report. As stated 
in the introduction, it is not a general 
work covering all conditions, but there is 
much good advice in the book that is 
applicable to other classes of electric rail- 
ways. The method of arranging the 
schedule is ingenious and apparently 
practical; the comparison between the 
third rail and trolley fairly made and the 
result convincing. The dominant note 
that runs through the whole report is the 
necessity for breaking away from the prec- 
edent set by city street railways, and de- 
signing interurban roads on entirely dif- 
ferent lines—a sensible and wise opinion. 
There are a few points which, however, 
would seem to be open to criticism. For 
instance, sixty inches apart seems an un- 
necessarily great distance to separate the 
wires of a three-phase transmission line 
sixty-two miles in length (the station is 
for good reasons at one end of the line) ; 
also the road is to cost $1,963,750, and the 
proposed bond issue is $2,000,000 of five 
per cent. Therefore, to merely build the 
road these bonds must sell at par, and 
when underwriting companies pay par for 
five per cent bonds on an interurban elec- 
tric road, paralleled by a steam railway, 
the millennium will have come. The price 
of $120 per kilowatt for power station 
equipment, exclusive of buildings, seems 
about $45 too high. Good stations of the 
character mentioned can be easily built 
for $75 per kilowatt. As a report, it 
is too lengthy and wordy for a financier 
who has no technical knowledge to wade 
through, though, as before stated, the 
original report has no doubt served sim- 
ply as the basis for this book, and the 
reasoning and detail which appear, while 
objectionable in a regular report, are here 
necessary to make the work helpful. Of 
especial importance is Mr. Gonzenbach’s 
insistence for heavy ballast and plenty of 
it, for block signals and for proper ac- 
commodations for the passengers, both as 
to rolling stock and waiting rooms. The 
total cost per mile of the equipment 
specified is $29,750, a figure which is 
justified by the various considerations set 
forth. This book is a fine example of a 
preliminary report and worthy of the care- 
ful attention of any electric railway engi- 
neer. 
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In the Moebius process of refining 
silver, the metal is deposited from a 80- 
lution of its nitrate by a heavy electrical 
current, coming down in the form of 
loose crystals, which are brushed off the 
cathode and caught on muslin trays. The 
process is a commercial success. 
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Technical Education in the United 
States.! 

Early this year it was decided by the 
governing body of the Northampton In- 
stitute that it was desirable, in view of 
the expected rapid developments of the 
day classes in engineering, for the prin- 
cipal to make an educational tour in 
America for the purpose of investigating 
the present conditions of higher engineer- 
ing education there and its relation to 
the various industries for which students 
are being trained. This trip was made 
during the spring of this year, and the 
results of the investigation are given in 
this preliminary report. 

Early in the investigation it became 
evident that the most important part of 
the enquiry, and that calling fon the 
greatest attention, was the ascertaining 
of the views of employers and manufac- 
turers on the products, in the shape of 
graduates, turned out by the engineering 
colleges and schools. This point was kept 
well in view throughout the tour. 

The results of the enquiry are, for con- 
venience, divided into four classes, accord- 
ing as they relate to the students, to the 
colleges and schools, 
careers of the students, and the views of 
employers and manufacturers, as well a3 
others competent to form valuable opin- 
ions on the work carried out and its bear- 
ing and eifect upon the industries and 
manufactures of the country. 

STUDENTS. 

Enquiry being mainly directed toward 
the higher engineering education, the 
students chiefly referred to will be those 
who enter the engineering faculty of the 
university or the day classes of a poly- 
technic or technical institute with a view 
to graduating as engineers. These stu- 
dents are mainly drawn from youths who 
pass through the high school course or its 
equivalent. They are usually ready at 
eighteen years of age to enter the univer- 
sity or the technical college and complete 
their training in a further four-year 
course. 

It would perhaps be supposed that the 
students who, from fourteen to eighteen 
years of age, take the manual training 
course would be better prepared for en- 
gineering training than those who take 
the more general high-school course. Edu- 
cationalists, however, are by no means 
agreed upon this point, many holding that 
the high school provides better material 
for subsequent professional work. This 
adverse opinion with regard to the manual 
training schools is probably due to the 
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fact that some of them are not content to 
prepare for the higher engineering courses 
in the universities and technical colleges, 
but encroach on the domain of the lat- 
ter, with the result that, attempting too 
much, the students are badly grounded 
and their knowledge is superficial. 

When the student enters the college 
he is older than the corresponding stu- 
dent in England, and his general educa- 
tion, on the average, has been carried to 
a higher point. He is therefore better 
equipped to take advantage of the train- 
ing offered by the professional school. 
Not but that the better or even the 
average pupils turned out by some of our 
best and most modern English schools at 
sixteen and one-half or seventeen years of 
age are as well trained as the older gradu- 
ates of the high schools in the United 
States. On the other hand, owing to the 
chaotic state of secondary education in 
England, vast numbers of pupils fifteen 
vears old and upward annually leave the 
secondary schools with their education 
“finished,” who, in the United States, 
would not be qualified to pass out of the 
grammar school. 

To sum up, the students taking up a 
collegiate engineering training from the 
secondary schools can be counted in hun- 
dreds, as compared with tens or less in 
England. They enter the colleges at a 
later period of life and are better pre- 
pared, on the average, for the work. 

In addition to these students there is 
a fair average of older students, consist- 
ing of men who have been obliged, 
through various circumstances, to start 
practical wage-earning life at an early 
day, and who have saved the necessary 
money and returned to school discipline 
and training with very definite objects in 
view, and not infrequently become the 
most successful of the engineering stu- 
dents. This is because they are men en- 
dowed with the determination to make 
their way, and they form a most useful 
leaven in giving a tone of earnest work 
to the school. 

THE COLLEGES AND SOHOOLS. 

These consist of the various colleges 
and schools of engineering, the numerous 
state and other universities, and also of 
certain technical institutes which devote 
themselves largely, if not exclusively, to 
engineering education. (Generally the 
curriculum occupies four years. The first 
two are devoted to an ordinary scientific 
training in mathematics, chemistry and 
physics, though often subjects of general 
—as distinct from professional—educa- 
tional value are included, and sometimes 
mechanical drawing, which is distinctly 
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professional, is added. Frequently in 
these two years a certain amount of time 
is given to workshop practice. With these 
exceptions, the actual engineering train- 
ing does not commence until the third 
of the four years, and in many cases even 
in this year a certain amount of time is 
devoted to non-professional subjects. In 
the last year of the four a crowd of pro- 
fessional subjects is introduced, with the 
result that, in many cases, the student is 
unable to assimilate all that is placed 
before him, especially as a certain amount 
of time has almost invariably to be given 
to a graduating thesis, without which he 
can not obtain the coveted diploma. 

In regard to the length of time occu- 
pied, the opinion in the United States, 
is divided, but many who have carefully 
studied the subject hold strongly that the 
period is too short for the training which 
is attempted, and that another year of 
professional study should be added before 
the graduate is sent out to practical work. 
In some cases this opinion has heen car- 
ried into effect: 

Turning to the buildings in which the 
schools are housed, and the equipment of 
the laboratories and workshops, we find 
still greater differences from the condi- 
tions obtaining in England. In none of 
the institutions of higher engineering 
education visited was there less than one 
large building solely devoted to engineer- 
ing. In most cases, besides one large 
building, there were two or more addi- 
tional buildings for special laboratories 
and workshops. To one accustomed to 
the similar provision made in England, 
the accommodation provided seems at 
first to be lavish; but in many cases, on 
enquiry, it was found that those responsi- 
ble for the work deemed the provision in- 
adequate. The great expansion that has 
taken place is of comparatively recent 
growth. Many of the buildings have been 
erected in the last ten years, so that in 
this respect England is not so far behind 
in point of time if it will only face the 
necessary cost. Certainly, no time is to 
be lost. It may perhaps be argued that 
the equipment in the United States is too 
lavish and much of the money spent on 
palatial buildings might have been em- 
ployed for more utilitarian purposes. At 
any rate, the money for buildings—archi- 
tecturally splendid in many cases—has 
been readily found, and this fact alone 
may justify the expenditure. The fur- 
ther fact, already mentioned, that in many 

cases extensions are being pushed for- 
ward may be taken to answer—though 
not completely—the other assertion of too 
lavish equipment. The net result is that 


626 


in the best of the schools the student in 
his third and fourth year handles ma- 
chinery and apparatus of the latest and 
most up-to-date pattern and of a size ade- 
quate to elucidate the principles and 
solve problems on an engineering scale. 
Moreover, owing to the attitude of manu- 
facturers, contractors and others, the stu- 
dent frequently has opportunities of test- 
ing and experimenting with a much 
larger plant in actual operation outside 
of the school, and thus, both inside and 
outside, is brought face to face with prob- 
lems in a manner which will recur when 
he takes up the real business of engineer- 
ing life. 

The staff of an engineering college is 
one of the most difficult problems which 
has to be faced. It is absolutely essen- 
tial that each of the members should have 
had practical commercial experience in 
the particular branch of the subject he 
is called upon to teach, and it is more 
' than desirable that he should also be a 
trained teacher. The two conditions, in 
most cases, are incompatible, for the man 
who has given sufficient time to prac- 
tical commercial work to suit the first 
requirement has perforce had little or no 
time to devote to training. On the other 
hand, the man who possesses the neces- 
sary practical experience has a value out- 
side of the college which is not paralleled 
in literary and other branches of educa- 
tion. Moreover, even in the subjects that 
are not distinctly professional, such as 
mathematics, physics and chemistry, it is 
usually, though not so widely, deemed de- 
sirable that the teacher should have prac- 
tical engineering experience. It follows 
from the above that for the most suit- 
able kinds of teachers in engineering, the 
colleges will have to compete with the 
open market in a manner which does not 
obtain in most branches of education. 

It is univarsally the custom in the 
United States, not only to give the engi- 
neering professors opportunities for out- 
side work, but to require that they shall 
actually undertake such work, so as to 
keep themselves abreast of the various 
lines of progress in the profession. How- 
ever, many hold that the colleges can not 
and do not attract the right class of 
teachers, except in a very few special in- 
stances, and that they should bid higher 
if the education offered is to be 
of the right kind. The general 
conclusion is that the colleges, on 
the whole, are staffed with good 
men, but there is still room for improve- 
ment and that this can only follow by 
still further raising the remuneration of 
teachers. 
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THE SUBSEQUENT CAREERS OF THE STU- 
DENTS. 


It was found that the attitude of em- 
ployers toward the graduates of colleges 
and technical schools was not the same in 
all cases. On the whole, it may be said 
that not only do the employers view with 
favor applicants for employment who can 
produce the graduation certificate of the 
engineering department of a univeraity 
or of a technical school, but that many go 
further than this and will not accept as 
apprentices for their technical staff any 
man who can not produce such a certifi- 
cate. All the employers offer a living 
wage at the start of the service and do 
not charge any premium. In fact, the 
premium apprentice appears to be un- 
known in America. 

After having gained admission to the 
profession by entrance in a works or ob- 
taining some other position at a living 
wage, the subsequent career of the college 
graduate depends, as a rule, upon him- 
self far more in America than in Eng- 
land. It is very freely asserted that out- 
side influence is not permitted to push 
forward less competent men to the detri- 
ment of more competent ones. Special 
enquiries on this point confirm this as- 
sertion. As a rule the competent gradu- 
ate rises quickly, and at the end of the 
first six months finds himself advanced to 
a more highly paid position; and within 
two years from leaving college, the best 
of the men occupy well paid and re- 
sponsible positions. 

During the first two or three years after 
leaving college there is a considerable re- 
arrangement of the relative positions of 
the graduates. It may, however, be said 
that, on the whole, even the mediocre men 
obiain good positions on the commercial, 
if not on the scientific side of practical 


engineering, and that the best men rise- 


very rapidly to excellent positions. 
VIEWS AND ATTITUDES OF EMPLOYERS. 


Briefly, it may be said that the most 
important manufacturers and employers 
regard the work done in the colleges as 
being of material and vital importance 
and absolutely indispensable to the de- 
velopment and progress of engineering 
industry. More than one captain of in- 
dustry enlarged upon the necessity of an 
adequate supply of trained and disciplined 
brains as being essential to the prosperity 
of his firm, and many expressed them- 
selves as prepared to do anything within 
reason to ensure the continuity of such a 
supply. The moral influence of this at- 
titude of the employers toward the achools 
js of great value in directing the atten- 
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tion of parents and guardians of the 
youths who desire to be engineers, to the 
necessity of college training and its bear- 
ing upon their subsequent prospects of 
success. 

There is, however, a minority of em- 
ployers and other practical men which 
does not agree with this opinion. Even. 
those favorably disposed sometimes freely 
criticise important details, either of meth- 
ods, equipment or staff. One important 
point on which it seems almost impossi- 
ble to obtain any consensus of opinion 
from the employers is as to the value of 
the school workshop training, the extent 
to which the methods of commercial work- 
shops should be copied, and the position 
a workshop should take and the amount 
of time which should be devoted to it in 
training. The most generally expressed 
opinion is that the schools should not 
attempt to copy too closely the commer- 
cial workshops, for in so doing they run 
the risk of leaving too little time for 
other important matters with which they 
are more competent to deal. But the most 
modern workshop methods should be 
brought to the notice in a practical form, 
especially those methods which tend 
toward cheapness and accuracy in produc- 
tion. 

MANUAL TRAINING SCHOOLS AND TRADE 
SCHOOLS. 


The report also takes up manual train- 
ing schools and trade schools. It is not 
thought that the results obtained by the 
manual training schools are satisfactory. 
‘he schools are staffed with men trained 
as schoolmasters and not as engineers. 
They attempt to cover too much ground, 
and the graduates are not as well pre 
pared to enter the technical courses of 
colleges as graduates from the high 
achools. On the other hand, these schools 
do not form a good source of supply for 
bench hands, gang bosses and foremen, 
for their graduates are unwilling to com- 
mence low down enough in the factory to 
make good machinists and fitters. 

At the trade schools which were in- 
spected the students are taught the varl- 
ous trades by practical work. ye 
no general education is given and, on + 
whole, such schools which aim at but lit- 
tle bevond a place in an ordinary com- 
mercial workshop are not recommended. 

ees 


The Republic of Paraguay to Sub- 

vention Engineering Students. 

On July 3, 1903, the Congress of the 
Republic of Paraguay passed a law au- 
thorizing the president to subvention five 
young men to the amount of $65 gold 
each per month, for the purpose of carry- 
ing on their studies in engineering & 
some university in Europe, 
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NOTES ON CERTAIN THREE-WIRE 
SYSTEMS. 


CHAS. T. MOSMAN. 


The present tendency in electrical de- 
velopments is toward the serving of large 
districts from large central stations. This 
tendency naturally leads to alternating- 
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current distributions for light and power 
where under other conditions direct cur- 


rent might be used. The new work of 
to-day is thus largely alternating, or al- 
ternating converted to direct current for 
final distribution. 

Existing direct-current installations are 
continually expanding, and many are be- 
ing adapted to receive power from large 
alternating-current stations. It is neces- 
sary to carefully consider the new con- 
ditions to be met and the various meth- 
ods and apparatus with which to meet 
them, before placing orders. New plants 
of a more or less isolated character may 
be best served by direct current, although 
where there is any doubt as to which is 
advisable it is well to give the alternat- 
ing current the preference on account of 
the ease with which such a system is ex- 
tended. A discussion of direct-current 
systems in general would be an under- 
taking of large dimensions, hence I will 
bring to your attention but one or two 
points which may prove interesting. 

The direct-current lighting and power 
work of to-day in this country is prin- 
cipally three-wire. The advantage of the 
three-wire system lies in the transmitting 
voltage being twice that of the receivers, 
hence upon the advent of the 250-volt in- 
candescent lamps it was natural to ex- 
pect an extensive adoption of a 500-volt 
three-wire system, this system having the 
added advantage of enabling duplicate 
generators to serve light and power and 
railway. The 500-volt three-wire system 
is particularly applicable to manufactur- 


1 Paper read before Ohio Electric Light Association, 
Columbus, Ohio, October 18, 14, 15. 
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ing plants using electricity principally for 
power, with incidental lighting, and to 
central stations serving a comparatively 
scattered load within a somewhat limited 
radius. 

A comparison of 250-volt and 500-volt 
underground three-wire systems will show 
that the superiority of one over the other 
depends upon the density of the load, the 
proportion of the total load that is in- 
candescent lamps, the size of the motor 
units connected to the system, the cost 
of producing additional power and the 
cost per kilowatt of the generating equip- 
ment. In large cities served by a central 
generating station and many substations 
containing converters for supplying the 
three-wire network, the load is quite 
dense, and it can be shown that in many 
cases the savings in copper and number 
of substations, due to the higher voltage, 
is more than offset by the increased power 
required by the high-voltage lamps. 

The lower the density of the load, the 
lower the proportion of incandescent load 
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at the total load, and the lower the cost 
of power and generating apparatus, the 
greater becomes the advantage of the 500- 
volt three-wire system. 

The 500-volt system is at a disadvan- 
tage due to the higher cost of arc lamps, 
meters, fan motors, incandescent lamps, 
cutouts, rosettes, circuit-breakers, etc., the 
prices being higher in approximate ac- 
cordance with the accompanying table. 
—e63wnewuwnaaw06anNaea@woowwnm@wwqswwwqT90©6wOoS eee 


Article. Per Cent Higher Price. 
Incandescent lamp....} 11 3.8 watts per c.p. 
Incandescent lamp....| 25 3.4 watts per c.p. 
ATC UBIO i 66:55:05 0.4045 331 2 in series 
RCAL U 05555 ON TET 50 twin carbons 
Wattmeters .......... 830 3 wire 
NY RULINIELONG: 55 occ 0 2 wire 
Cabinet panels...... | 5 


25 D.P. 500 volts 
0 D.P. 250 volts 


Circuit-breakers.. ... 
hog tel). ee 


WOES 5.54 acti E 75 D.P. 500 volts 
Fan motors .......... 10 250 volts 
PUNE id Scie vgs ii 250 volts 
Fuse plugs........... 60 250 volts 
Snap switches........ 0 250 volts 
Lamp sockets........ 0 250 volts 
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Two hundred and fifty-volt incandes- 
cent lamps may be obtained of 3.8 and 
3.4 watts per candle-power, having the 
same useful life and candle-power area as 
the 3.1 watts per candle, 125-volt lamp. 

Are lamps may be connected two in 
series at the disadvantage of compara- 
tively complicated wiring and the neces- 
sity of burning two lamps when one only 
is required, or a twin carbon lamp may 
be used at the disadvantage of a more 
complicated mechanism and probable high 
maintenance cost. A single-carbon, 250- 
volt lamp gives an objectionably purple 
and unsteady arc. This excess of purple 
rays necessitates the use of denser globes 
than those used with 125-volt lamps, in 
order to produce the same quality of light. 

A decision in favor of a 500-volt three- 
wire system should not be made without 
first giving due consideration to alternat- 
ing current. The advantages of continuous 
current over alternating are mainly the 
following: 

First—The possibility of the use of 
storage batteries. 

Second—The possibility of operating 
high-speed passenger elevators direct from 
the lighting distribution. 

The efficiency of a storage battery is 
low and the maintenance usually high. 
For these reasons it can not always be 
considered an economical investment. 
Storage batteries may, however, be con- 
sidered essential for the power service of 
a dense business district, on account of 
their value in supplying sudden demands 
for current due to summer showers or a 
breakdown or burning off a short-circuit 
in an underground system. They are 
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also of great value in maintaining good 
regulation. 

The induction motor with collector 
rings and variable external resistance will 
give good results on all but the higher 
speed elevators. A district in which a 
500-volt three-wire system ig particularly 
applicable would probably not contain any 
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high-speed elevators; such a district could 
well be served by alternating currents, 
using possibly a separate power circuit. 
A city of 100,000 inhabitants would prob- 
ably have a dense business section con- 
taining high-speed elevators, and large 
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residence districts having a comparatively 
light scattered load. Such a city may be 
served by a three-phase generating sys- 
tem, a three-wire network, using high- 
efficiency 125-volt lamps, and fed by sin- 
gle-phase primary feeders, being used for 
the business district; the power load of 
which is carried by a 500-volt, direct- 
current power circuit fed by rotary con- 
verters or motor-generator sets. Three- 
phase feeders should be run through the 
residence districts, the lighting load be- 
ing carried on one phase only, the third 
wire being run into such districts as offer 
light power load. 

The large cities contain extensive dis- 
tricts where the load is of such density 
that the 250-volt three-wire system with 
high-efficiency lamps is most suitable. 
They also contain large suburban districts 
which may be best served by alternating 
current. A combined continuous-current 
and alternating-current generating sys- 
tem with rotaries or motor-generators to 
connect the two is well suited to such 
cities. Chicago, Boston, Philadelphia, 
Cleveland, Toledo and Columbus may be 
mentioned as examples of such an ar- 
rangement. 

There are many cities which might be 
well served by an alternating-current sys- 
tem, which have had a three-wire direct- 
current system in operation before the 
advent of large alternating central sta- 
tions, and the systems have assumed such 
proportions as to preclude all considera- 
tion of alternating currents for the denser 
sections. This fact may explain the 
eventual use of a combined alternating 
and direct-current generating system by 
such cities. The ease with which an al- 
ternating system may take on surround- 
ing towns through step-up transformers 
should not be lost sight of and constitutes 
a great advantage. 

From the above it appears that there 
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is little justification for an extensive use 
of the 500-volt three-wire system in this 
country. 

The larger three-wire systems are al- 
most without exception served by shunt- 
wound generators. An increase of the 
generating capacity of such a plant is 
easily accomplished by adding units 
having the voltage of the outers. ‘The 
smaller plants are using compound-wound 
generators, three-wire generators and 
sometimes balancer sets. The combina- 
tion of compound-wound generators of 
different voltages on a three-wire system, 
for example, 125 and 250 volts or 220 
and 440 volts, requires special attention 
to the switching, equalizing and indicat- 
ing arrangements in order to secure 
proper parallel operation. 

Figs. 1 and 2 show desirable arrange- 
ments. 

The equalizer switches, ammeter shunts 
and circuit-breakers are placed on panels 
near the generators. The circuit-breakers 
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are closed and tripped electrically from 
the main switchboard. The low-voltage 
machines have their series windings on 
the side opposite to that connected to the 
neutral wire, t. e., half of them are equal- 
ized on the positive side and half on the 
negative side. The high-voltage machines 
are provided with two series windings in 
crder to admit of proper equalizing with 
the low-voltage machines. In the case of 
machines with compensators and collec- 
tor rings for derived neutral, i. e., three- 
wire generators, two series windings are 
necessary in order to secure with un- 
balanced loads a compounding approxi- 
mating that with balanced loads. 

It is desirable on lighting systems sup- 
plied by both low-voltage machines and 
three-wire machines, to provide switches 
in the connections between the neutrals of 
the compensators and the neutral bus- 
bar. With these switches open it is pos- 
sible through the low-voltage machines 
to raise the voltage of one side of the 
system above that of the other to com- 
pensate for unequal line drop due to un- 
balanced load. 

The proper sequence of operation of 
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switches and ‘circuit-breakers when con- 
necting a machine to the bus-bars is as 
follows: First, close the equalizing 
switches. Second, go to the main switch- 
board and close the main switches. Third, 
having obtained the proper voltage re- 
lations, close the circuit-breakers by 
means of the controlling switches on the 
main switchboard. The inverse sequence 
should be followed when disconnecting a 
machine from the bus-bars. 

Three-wire generators when operating 
separately, or in conjunction with others 
of the same class, or with compound ma- 
chines of the same voltage but without 
collector rings and compensator, may be 
connected as shown in Fig. 1. 

Low-voltage compound-wound machines 
connected on the two-generator method 
should always be connected as shown in 
Fig. 2, whether or not other generators 
are connected across the outside wires. 

The advisability of the indicated ar- 
rangement of series windings where both 
high and low-voltage machines are in- 
stalled, has been explained above. It is 
desirable to use the same arrangement 
when installing only low-voltage ma- 
chines, in order that high-voltage ma- 
chines may be installed later without ex- 
tensive changes in existing panels. With 
the series fields arranged as shown, the 
circuit-breakers should be placed as in 
the diagram, in order to minimize the 
chances of a short-circuit in the station 
wiring causing a machine to operate as 
a short-circuited series generator. 

A great saving in cost of cables for the 
moderate and larger size generators re- 
sults from the placing of circuit-breakers 
and equalizing switches near the gen- 
erators, and for the sake of uniformity 


Jo Generotors 


Crrcurt 
Jo GenerotorstT Brecher 


+ 
To Shunt Mip Co: 


Fie. 6. 


this arrangement may well be adopted 
for the smaller generators also. 

A balancer set is sometimes depended 
upon to provide a neutral for a system 
having only high-voltage generators. The 
simplest way to start such a set is to con- 
nect the two armatures in series through 
a starting rheostat across the main buses. 
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It is necessary when starting to discon- 
nect tbe common connection of the fields 
from the common connection of the arma- 
tures. Otherwise, when starting up, the 
field of the machine having its armature 
connected to the starting rheostat will re- 
ceive the full potential of the system, 
due to the other machine having its field 
short-circuited by its armature. If an- 
other balancer set or other means of ob- 
taining a neutral is in use, it is essential 
that the common connection of the arma- 
tures be disconnected from the neutral 
bus when starting; otherwise, one side of 
the system will be short-circuited by one 
of the machines. 

It ia advisable that the shunt fields 
shall in normal operation be connected 
between the neutral bus and the main 
buses, in order to secure independent con- 
trol of the voltages of both sides of the 
system. This may be obtained by means 
of one rheostat common to the two fields 
and in series therewith, having the switch 
blade of the rheostat connected to the 
neutral bus. (See Fig. 3.) This type 
of rheostat is objectionable due to the ex- 
treme difficulty in predetermining its de- 
sign. Two independent rheostata should 
be used and may be the standard for the 
machines composing the balancer set. 

A system depending upon a balancer 
set for its neutral, must be protected 
against the consequence of a short-circuit 
on one side of the system, causing the full 
potential of the main buses to be im- 
pressed upon the other side of the system, 
with destructive results to the lamps and 
other devices connected thereto. This 
may result from the automatic disconnec- 
tion of the balancer set due to short-cir- 
cuit, or if the set is not provided with 
automatic circuit-opening devices, from 
the flashing over of the commutator of 
the machine on the short-circuited side. 
Protection may be afforded by a differen- 
tially wound relay with coils connected 
across the two sides of the system and 
contacts normally closed. These contacts 
close a circuit through shunt trip coils on 
the circuit-breakers of the main gen- 
erators. This relay will operate and trip 
the circuit-breakers in the event of an 
abnormal rise of potential on either side 
of the system. A system having the gen- 
erators protected by fuses should include 
an electrically tripped switch so placed in 
the main buses as to separate the balancer 
set and distributing system from the gen- 
erators. The differential relay should be 
connected to trip this switch in event of 
a short-circuit or abnormal rise of po- 
tential on either side of the system. 

The series fields of balancer sets may 
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be placed on the positive side of both ma- 
chines and equalized with other balancer 
sets in the usual manner. 

Fig. 4 indicates the proper connections 
of a compound-wound balancer set and 
compound-wound generators; both being 
protected by circuit-breakers, Fig. 5 in- 
dicates the proper connections of similar 
machines protected by fuses and with an 
electrically tripped switch in the main 
bus. 

The fields of shunt-wound balancer 
should be connected as shown in Fig. 6. 
It is to be noted that each machine has its 
field connected across one side of the sys- 
tem and its armature to the other. This 
tends to maintain balanced potentials on 
the two aides of the system with unbal- 


anced loads. 
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The New York Electrical Society. 

The New York Electrical Society, on 
the evening of Monday, October 19, was 
addressed by Professor W. E. Ayrton, of 
the Central Technical College, London, 
on “An Informal Talk on Some Electri- 
cal Measuring Instruments and Recent 
Use of Them.” Professor Ayrton is a 
member of the British educational com- 
mission which is visiting the United 
States, and although very busy, consented 
to give the society the above talk, dealing 
with various electrical instruments, the 
operation of which electricians in this 
country are not yet very familiar with. 
Many of the results which can be obtained 
from these instruments are of great 
delicacy and effectiveness, and the 
lecturer gave to the society many of the 
details which are not yet on record. 
Professor Ayrton made copious readings 
from a work entitled “The Electric Arc,” 
of which his distinguished wife, Mrs. 
Hertha Ayrton, is the authoress. This 
is the first time that the society has ever 
been addressed by a fellow of the Royal 
Society, and, on closing his talk, 
Professor Ayrton was greeted with pro- 
longed applause. A discussion followed, 
in which Louis B. Marks, Professor 
Pupin and others took part. 

Before the lecture there was a short 
business meeting. The temporary ap- 
pointment by the president of Mr. E. H. 
Mullin to take the place as vice-president 


of Mr. H. C. Townsend, recently re- 


signed, which had been approved by the 
executive committee, was ratified by the 
society. 

The following members were elected: 
William Thomas Taylor, Schenectady, 
N. Y.; George W. Travis, Brooklyn, 
N. Y.; Sydney Hogerton, New York city; 
Adolph G. Keonig, New York city; 
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Kdgar H. Berry, New Brighton, N. Y.; 
Howard S. Rich, New York city; Dr. 
John Woodman, New York city. 

The committees appointed for the 
season are: 

Finance—H. D. Betts, chairman, W. 
S. Barstow. 

Examining—W. I. Donshea, chairman, 
Douglas Burnett. 

Reception—F. C. Bates, chairman, E. 
H. Mullin, H. A. Sinclair, G. H. Guy. 

Membership—J. R. Strong, chairman, 
Albert F. Gans, Putnam A. Bates, J oseph 
Bijur, Louis B. Marks, Frederick A. 
Scheffler. 

Papers and meetings—G. H. Quy. 


Independent Telephone Association 
of Southern Indiana. 

The fourth annual convention of the 
Independent Telephone Association of 
Southern Indiana will be held at Evans- 
ville, Ind., Tuesday and Wednesday, 
November 10 and 11. The opening ses- 
sion will be held at two o’clock Tuesday 
afternoon. The programme will consist 
of papers and addresses promoting the 
best interests of independent telephony, 
and special entertainment will be pro- 
vided for the visitors. 

The officers of the Independent Tele- 
phone Association of Southern Indiana 
are G. A. Kienle, president, Hunting- 
burgh; C. D. Knoefel, vice-president, 
New Albany; E. W. Pickhardt, secretary, 
q unbngouren T. M. Thom, treasurer, 
amar. 
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Cassier’s Magazine for November. 
Cassier’s Magazine for November will 
contain a number of articles on engineer- 
ing topics of more than ordinary interest. 
One of these articles is by Mr. John 
Goodman, on “Superheated Steam for 
Steam Engines.” An article by Reginald 
P. Bolton, on “The Apartment Hotel in 
New York,” delineates some of the engi- 
neering problems of this subject and their 
solutions. “Electric Searchlights, Their 
Use Afloat and Ashore;” “Locomotive 
Building in Germany ;” “The Microscope 
in Engineering ;” “Fuel Losses in Steam 
Plants and How to Determine Them;” 
“QOil-Fired Furnaces,” and a number of 
current topics will also be included. 


Chicago Telephone Company Opens 
New Branch Exchange. 

The Chicago Telephone Company 
opened its new Douglas exchange 170 
East Thirty-fifth street, Chicago, Il., 
during the week of October 12. Begin- 
ning Monday, October 12, and ending 
Saturday, October 17, the company 
opened the exchange to the public and 
issued invitations for the purpose of in- 
specting the apparatus and viewing its 
operation. Mr. A. D. Hawk is the 
manager of the southern division of the 
Chicago.Telephone Company. 
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Electrical Patents. 


An English electrical engineer, Mr. Job 
T. Niblett, of Greenwich, London, Eng- 
land, has patented in this country a new 
storage battery. This invention relates 
chiefly to secondary or storage batteries, 
and has reference more particularly to 
the employment in such batteries of the 
material known as “kieselguhr” or “in- 
fusorial” earth, the highly absorbent na- 
ture of which, as well as its power of re- 
sisting the action of acids, is well known. 
The invention is designed to improve 
both the active material or coating of 
the plates and also the porous or absorb- 
= ent separators, blocks or plates which 
are commonly interposed between the elec- 
trodes. This is accomplished by incor- 
porating with such active materials and 
also with the materials from which the 
said separators or blocks are made a cer- 
tain proportion of infusorial earth, where- 
by great porosity, both in the active ma- 
terial and the separators, is attained, 
and hence the improved cells are capable 
of very high rates of charge and dis- 
charge, while they can, if desired, be made 
practically into what are known as “dry” 
or “afluidic” cells. In applying the in- 
vention to primary batteries a plate of 
the aforesaid active material mixed with 
kieselguhr can be used in conjunction 
with a plate or plates of zinc or other 
suitable metal. In carrying out the in- 
vention the electrodes, which need not 
have the usual grid or support, are formed 
of lead oxides or other compounds and 
of kieselguhr, which are suitably com- 
pressed or moulded so that they form co- 
herent plates analogous to the well-known 
lithanode plates. The active material in 
the above may consist of ordinary lead 
oxides mixed with electrolyzed lead or lead 
compounds which have been electrolytic- 
ally prepared, or which have been so pre- 
pared that they are analogous to electro- 
lytic compounds. Owing to this, the 
physical changes in the plate while in use 
are less likely to occur, and the active 
material is also rendered conductive by 
the presence of the electrolytic materials. 
The active material thus mixed with 
kieselguhr possesses a great degree of 
permeability as distinguished from the 
actual porosity found in some types of 
plate at present constructed. In other 
words, while the active material made up 
according to the invention is to the eye 
apparently homogeneous and compact, yet 
it is in its nature permeable to a high de- 
gree by the electrolyte and in no way 
dense and resistant to solution. The result 
is due to the presence of the kieselguhr, of 
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which all the fibres or particles act as 
minute ducts to convey the electrolyte 
thoroughly into the body of the material 
by capillary attraction. It is superior to 
what is ordinarily known as “porosity,” 
which is due simply to small holes in the 
material, because these holes soon get 
closed up by sulphate or by the swelling 
of the active materials. Owing to its be- 
ing permeable in this way, the material 
can be formed in very much less time 
than is usually required, and the capacity 
of the cells made with plates of the same 
is very great, since practically the whole 
mass of the material is in action at the 
same time and not simply the outer layer 
or face of the plate. The proportion of 
kieselguhr may, for example, be one to 
five per cent for the positive pole-plate 
and two and one-half for the negative 
pole-plate; but this may be varied, and is 
greater the thicker the plates or blocks 
are required to be. The electrolyzed por- 
tion of the active material may be previ- 
ously prepared from a plastic mass con- 
sisting of lead oxides or compounds made 
into a paste with sulphuric acid. This 
mass is placed in lead trays or the like 
and subjected to electrolytic treatment 
analogous to that of “forming.” It is then 
discharged slowly in any convenient way, 
which causes it to assume a crystalline 
form very advantageous for use in the 
subsequent stages. The mass is then dried 
and pulverized and mixed with the un- 
treated lead oxides or compounds—say, in 
the proportion of one to two—afid the 
necessary proportion of kieselguhr is add- 
ed at the same time, the whole being 
made into a paste with sulphur of am- 
monia, sulphuric acid, or other medium 
which will tend to form insoluble or partly 
insoluble compounds and so promote the 
setting. The mass is then filled into the 
grip or support or is moulded under press- 
ure or otherwise to the desired shape in 
cases where it is to be used in the form 
of plates or slabs only. The inventor has 
found in some cases that the active ma- 
terial gives very good results if only the 
ordinary lead compounds are used—that 
is to say, the electrolyzed portions of the 
mixture may be omitted, if desired. This 
greatly: simplifies the manufacture, while 
the porosity imparted by the kieselguhr 
is sufficient to accommodate any swelling 
or physical change that may occur among 
the molecules of the active material dur- 
ing the charging and discharging of the 
cell. For instance very satisfactory plates 
mav be made up of about equal parts 
of litharge and red lead mixed with two 


- and one-half per cent of kieselguhr and 


then moulded to the desired shape. The 
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above description relates to the mode of 
manufacturing the plates or electrodes of 
the improved cells. The manufacture of 
the improved porous absorbent separating 
plate previously referred to is as follows: 
This is formed wholly or principally of 
kieselguhr, wetted, for instance, with sodi- 
um silicate and formed by moulding or 
compression into thin sheets or slabs, 
which are burned to render them hard or 
firm without impairing their porosity. In 
some cases it may be mixed into a paste 
with china-clay and water instead of sodi- 
um silicate and be then moulded and 
burned. To further increase the porosity, 
if desirable, powdered charcoal, coke or 
coal may be incorporated with the mass. 
These materials will be burned out dur- 
ing the kilning and leave behind corre- 
sponding cavities in the plate. The prod- 
uct may be used as a separator for the 
electrode in the ordinary way or may be 
interposed between them to serve as a 
medium for holding the electrolyte when 
it is desired to make the battery up as 
a block or pile in the most compact form 
after the manner of so-called “dry” bat- 
teries. 

Improvements in connection with lead- 
in wires of incandescent electric lamps 
have been devised by Messrs. John C. En- 
troken and William S. Everett, of Mal- 
vern, Pa., who have assigned a one-fourth 
interest in the patent obtained thereon to 
Mr. Sheldon M. Custer, of Wayne, Pa. 
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METHOD OF ATTACHING LEADING-IN WIRES IN 
INCANDESCENT I[-4MPS. 


The object of the invention is to provide 
an efficient and economical means of at- 
taching a platinum or other coated lead- 
in wire to the stem of such a lamp, 80 
designed as to effectually prevent any 
leakage of air into the bulb after the 
vacuum has been established. Attempts 
have been made to utilize platinum-coated 
lead-in wires in incandescent electric 
lamps because of the material reduction 
in cost which would result from the use 
of a platinum-coated wire instead of the 
solid platinum wire now universally em- 
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ployed; but such attempts have proved 
failures by reason of the fact that it has 
not been vossible prior to this invention 
to prevent leakage of air from the stem 
by the embedded lead-in wires into the 
bulb, thereby destroying the vacuum. It 


Fia. 1.—METHOD oF ATTACHING LEADING-IN 
WIRES IN INCANDESCENT LAMPS. 

has been commonly supposed that this 
leakage occurred between the outer sur- 
face of the coated wire and the mass of 
glass of the stem in which the said wire 
has been embedded ; but the inventors have 
discovered that this leakage occurred be- 
tween the metallic core and the platinum 
coating. By their invention, they are able 
to prevent the aaid leakage, and thereby 
to successfully apply a coated lead-in wire 
to electric lamps. The improvement con- 
sists, broadly, in the employment, in con- 
nection with an electric lamp, of a coated 
lead-in wire having the end otherwise ex- 
posed to the air or to which air had access 
sealed against such access of air between 
the coating and the core of the wire 
and, further, in such a coated lead-in 
wire having such end glass sealed against 
access of air, and, further, in such a 
coated lead-in wire having such end bent 
and embedded in the glass of the stem, 
whereby it is sealed against access of air 
and furnishes a ready means of connection 
with the conducting wire. 

The accompanying illustration is a 
perspective view of a novel contact maker 
for electrical signs, patented by Mr. Con- 
rad F. Lancaster, of East Liverpool, 
Ohio. The numeral 1 indicates the casing 
for the clockwork, which it is not deemed 
necessary to show, as any ordinary form 
may be used. From the casing projects 
a stem 2, having ita outer end threaded 
and provided with a nut, while a shoulder 
is formed near the case 1. This stem 
is attached to a clockwork and revolves 
when the same is set in motion. Discs 
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3, having cam portions 4 formed thereon, 
are held on the stem 2 between the afore- 
sald shoulder and nut, the latter being 
screwed up tightly when it is desired to 
prevent their movement on the stem. Op- 
posite each one of the cam-discs ia set a 
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post 5. Each post carries a spring-pressed 
lever 6, one end of which is in contact 
with its cam-disc. The opposite end of 
the lever carries a plunger 7, which passes 
through an insulating bushing 8 into the 
cup 9; the latter being partly filled with 
mercury, as shown. It is obvious that the 
motion of the cam-dise will move the 
lever and cause the plunger to rise and 
fall in the cup. Both cup and plunger 
are made of some good electrica] conduc- 
tor. A plate 10, provided with a bind- 
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drawn, preferably through a bath in a 
vat or tank A of an adhesive substance, in 
order that the surface or wire may be 
coated with a layer or coating al of such 
adhesive material. After the surface or 
wire has received its coating or layer a}, 
asbestos in a fibrous form is twisted or 
coiled in its flocculent condition on to 
the rotated traveling coated wire a?, as 
indicated by the arrow, in order that the 
minute particles or fibres of the floccu- 
lous material will thoroughly intermesh 
with the adhesive substance a! of the 
conductor or wire, to such an extent as 
that under required compression by 
means of compression devices c and ct 
the same will be intimately compacted 
on to the conductor a? to uniformly in- 
sulate the conductor throughout. The 
asbestos in its flaky or fibrous condition 
is supplied from a traveling-belt c, and 
in its travel it is taken up by the sticky 
covering or coating of the rotating con- 
ductor a?. The conductor a? ia then 
preferably fed through a bath of a 
non-destructible fire and water-proof 
cement or paste d! in a vat or tank D, 
which consists of a clay, as kaolin, six 
parts, by weight, or a lime product, as 
the proportion of four parts, by weight. 
or a metallic oxide, as alumina, two 


- parts, by weight, or an alumina product, 


as sulphate of alumina, one-half part, 
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METHOD oF PRopUCING INSULATED ELECTRIC CONDUCTORS. 


ing-post 11, is connected with a battery 
12 by means of a wire 13. The insulated 
bushing 8 has a binding-post 14 mounted 
thereon, the end of the post contacting 
with the plunger. A wire 15 leads from 
the binding post 14 to the battery 12. 
One of these wires passes through what- 
ever lights it is desired to effect by means 
of the especial cam selected. It now be- 
comes plain that when the clockwork is 
in motion the cam-discs are rotated and 
the electric circuit is completed by the 
plunger dipping into the mercury. It i8 
obvious that the circuit will remain closed 
so long as the lever is in contact with the 
cam portion of the discs. The length of 
these portions can thus be arranged to 
suit any desired exposure of light. It will 
also be plain that the discs can be ar- 
ranged upon the stem in any desired man- 
ner and such changes in that arrangement 
can be made as from time to time may 
seem advisable, without it being neces- 
sary to disturb the wiring. 

John A. Heany, of Philadelphia, Pa., 
has patented a new method of pro- 
ducing insulated electric conductors and 
has assigned the patent to the Teter- 
Heany Developing Company, of Charles- 
ton, W. Va., and Philadelphia, Pa. Refer- 
ring to the illustration, the metallic con- 
ductor or wire is immersed by being 


by weight, or an acid product, as borasic 
acid, one sixteenth part, by weight. This 
composition is thoroughly mixed and 
then one part, by weight, mixed or com- 
bined with a gluey adhesive substance in 
the proportion of four parts, by weight. 
The above proportions of the different 
ingredients in parts by weight may be 
varied and still good results be obtained. 
This may be the commercial glues or a 
mixture of glues or adhering substances 
heated with water or made to form a 
solution of the required consistency. 
Some of the common or commercial 
glues, mixed with fish-glue, as practice 
has demonstrated, give excellent results. 
The coated, covered and fire and water- 
proofed conductor a? is then passed be- 
tween preferably a pair of squeeze-rolls 
c and cl for removing any surplus of 
the final coating of cement or paste to 
the conductor a2, and then the thus- 
treated conductor a? is permitted to dry. 
When thoroughly dry the flocculent as- 
bestos will be found to be embedded and 
surrounded with the coating and cement 
or paste and also united to the conductor 
and with the latter in such a condition 
as not to be affected by heat, also fire 
and water-proof, thereby specially adapt- 
ing such a covered wire for use as a con- 
ductorfor electric purposes. 


American 


HE 180th meeting of the American 

| Institute of Electrical Engineers 

was held in Carnegie Hall, New 

York city, Friday evening, October 23, 
1903. 

President Arnold called the meeting to 
order at 8.30 o’clock. 

Secretary Pope announced that the use 
of the Chapter Rooms of Carnegie Hall 
had been secured for the meeting and 
possibly arrangements would be made for 
its continued use, but that the meeting 
hall of the Chemists’ Club was also being 
considered, and it might be secured. 

He also announced that at the meeting 
of the board of directors in the afternoon 
thirty-four associates were elected, and the 
following associates were transferred to 
full membership: William Howard Cole, 
Singapore, British India; William At- 
wood Hall, Lynn, Mass.; William Weedon 
Cole, Elmira, N. Y., and Walter I. Shich- 
ter, Schenectady, N. Y. 

President Arnold introduced Dr. Cary 
T. Hutchinson who gave an abstract of 
a paper entitled “The Conditions Govern- 
ing the Rise of Temperature of Electric 
Railway Motors in Service.” 

Dr. Hutchinson, in introducing his 
paper, said that it was practically a con- 
tinuation of one he prepared a year or 
more ago, comparing in a general way 
the motor capacity and energy consump- 
tion required to make various speeds at 
different distances. In the previous paper, 
however, he assumed roughly that an ordi- 
nary tramway motor would stand an 
average loss of three per cent; that was 
an approximation, and done to carry the 
thing to a common conclusion. If any 
other value could be substituted for three 
per cent, the same processes could be 
carried through. He had carried the 
methods through in a different way in 
this paper. ‘These had been applied to 
motors for any I*R losses or core losses, 
and he had taken into account the results 
shown in service tests, tests in which the 
motor ran backward and forward, the 
being temperature measured. 

Dr. Hutchinson said what he was 
getting at was the method of determining 
the different variables entering into the 
question of motor capacity and energy 
consumption, to discover a method which 
seems to lend itself to determining the 
division applicable to a motor of any 
radiation, and any amount of motor ac- 
celeration; to determine the different 
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Two Railroad Papers Read and Discussed. 


points as definitely as possible. It had 
been necessary to make a number of ap- 
proximations and he pointed out in his 
oral statement which were approximations 
and how closely they came to the figures 
in the paper. He believes that curve 
sheets, plotted for the different motors, 
showing the half dozen motors made by 
each of the manufacturing companies, 
would serve a very useful purpose if dis- 
seminated, in giving information. 

President Arnold said that some had 
found, in practice, when they had had a 
serious problem confronting them, that 
some of Dr. Ilutchinson’s original con- 
clusions were nearer correct than they 
were assumed to be at the time the first 
paper was delivered. He was therefore 
vlad that Dr. ILutchinson had presented 
the matter again, expanding upon it, and 
carrying it further so that one could ascer- 
tain something about the heating capacity 
of motors in selecting them for railway 
work. This is becoming a inatter of greater 
importance every day, as the size of railway 
motors increases. He called upon Mr. A. 
H. Armstrong, of Schenectady, to open 
the discussion. 

Mr. Armstrong said there were one or 
two things in connection with the paper 
that he thought worthy of very careful 
note. One of them was that the author 
had followed through a method of de- 
termining velocities in the motor, had 
carefully followed them out through a per- 
formance of the motor in practice, segre- 
gating the losses, dividing the armature 
and field losses and giving their ratio, 
and subsequently comparing these losses 
to the actual performance of the motor 
by means of experimental tests. 

This was a subject that had received a 
good deal of attention on the part of 
various companies manufacturing motors 
and was really the fundamental theory 
upon which to get the capacity of a rail- 
way motor. ‘The service is more or less 
complex and consists of frequent start- 
ings, coasting and stoppings, and not 
only is the work intermittent, but the 
speeds are variable, conditions of ven- 
tilation are variable, and at first 
sight the proposition seems complicated, 
indeed. The paper had not spent so much 
time on detail as it has in attempting to 
bring out in broad scope the service 
capacity of railway motors. He noticed 
one or two points which had not been 
touched on, perhaps not being necessary 


in the rather broad manner in which the 
subject had been taken up. One of them 
was the fact that the inertia of the rota- 
tive parts had been neglected. This 
might amount to much on slow-speed 
work, such as thirty miles an hour, but 
in rapid transit problems it would amount 
to considerable, reaching perhaps a factor 
of twelve or fifteen per cent, on such rapid 
transit problems as the New York ele- 
vated road. On suburban runs, reaching 
sixty miles, the acceleration of the small 
parts of the total energy consumed may 
not reach more than three or five per 
cent, due to the fact that the cars are 
operated for long distances at constant 
speed. Leaving out this factor was not a 
serious matter, in ahy sense. He noticed, 
however, that the paper was based upon 
the fact of a constant friction rate, and 
the author assumed 13.6 pounds per ton. 
Assuming the same friction for all speeds, 
and the problem is only worked out at 
one friction rate, the conclusiong arrived 
at, therefore, in the final curves can not 
be in any way assumed as general in their 
application, due to the fact that train 
friction, especially car friction, varies 
with the speed. In fact, a friction rate 
of 13.6 pounds to the ton would not have 
universal application outside of rapid 
transit problems involving the use of four 
or five cars in a train and operating at 
speeds not above thirty miles an hour. 
If the problem is to be treated in a broad 
way it is necessary to assume a number of 
friction rates, according to the load, com- 
position of train, number of cars in train, 
different shape of cars, ete., and not only 
plot the motor capacities for a single 
friction curve, a curve varying at different 
speeds, but different friction curves, each 
having different values at the same speed. 
That had not been done and led to com- 
plicated results in some of the conclusions 
in the paper. For instance, the paper was 
based upon maximum speeds reaching 
twenty-five, fifty and seventy-five per cent 
above the speed at which static resistances 
are cut out. With an allowance of 13.6 
pounds per ton, it is possible to get these 
different maximum speeds, and from tests 
which the General Electric Company has 
made, and which have been corroborated 
by other authorities, it has been found 
the friction for single cars of light con- 
struction sometimes reaches a factor of 
fifty or sixty pounds per ton at a speed 
of sixty miles or more. It is obvious, 
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therefore, that any general conclusion 
based on friction rate of 13.6 pounds per 
ton must fall through when single cars 
are operated at high speeds. One of the 
examples given contemplates a maximum 
speed of fifty miles an hour, so that the 
author had in mind, evidently, a univer- 
sal application of his curves. 

Mr. Armstrong quoted some figures 
on the maximum speed which it 
is possible to reach with different 
friction curves. For instance, single 
cars operated alone at a maximum speed 
of thirty miles per hour, with a motor 


of modern construction, having ordinary ` 


speed torque curve, makes it possible to 
reach a speed double that at which static 
resistances are cut out; in other words, 
expressed in the terms of the author’s 
paper, a factor of 200; for two cars, oper- 
ated at the same speed if possible, 226; 
while for a train of heavy cars, using the 
curves which are given here for such 
work, a factor of 250 is obtained. The 
curves in the paper of 125, 150 and 175 
would hold for this class of work. For 
higher friction rates, however, that is for 
single-car operation at speeds of fifty, 
sixty or seventy miles, possibly seventy- 
five miles per hour, this factor is not 
possible. For single-car operation it is 
hardly possible to. get above the factor of 
123; for two cars 110; for a train of 
heavy cars, giving the lowest friction rate, 
we possibly could reach 190. If the con- 
clusions were based on a factor of 150, 
and the paper carried the factor through, 
it would be hard to apply the results to 
universal railway work, especially in 
high-speed problems. He looked upon 
the results of Dr. I[utehinson as being 
applicable more especially to suburban 


. work or slow maximum speed work, 


similar to the rapid transit problem on 
the New York elevated railroad; but they 
would hardly touch the underground 
rapid transit system on account of the 
high speeds adopted. 

Dr. Hutchinson gave a table in his 
paper showing the motor capacities for 
certain runs. Mr. Armstrong gave some 
figures evolved by some practical tests of 
motors as to the energy consumed, which 
actually gave, as far as energy consumed 
and relative motor capacity. are concerned, 
some results in good agreement with those 
in the paper. Moreover, figures obtained 
for relative motor capacity were still more 
remarkable as checking very closely in- 
deed with the paper. 

However, he did not find the same uni- 
formity of agreement in the figures for the 
horse-power performance based on one-hour 
rating with seventy-five degrees rise. He 
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would, under similar conditions, recom- 
mend a motor of half the capacity recom- 
mended by the author, still feeling sure 
that temperatures of seventy-five degrees 
could not be exceeded. 

It had been found that at spceds ap- 
proaching sixty miles an hour it is pos- 
sible that the motor capacity will vary 
after some temperature rise as much as 
twenty per cent, depending upon the com- 
position of the train, whether a single car 
is operated alone or whether a single car 
is operated in a train consisting of five 
or six cars or more. It is necessary to 
treat the high-speed suburban problem 
upon the basis of a friction curve plotting 
a number of them, to meet the different 
conditions, and finding the motor capacity 
that best applies to the condition at hand. 
The energy consumption also obviously 
becomes a factor of the initial friction as- 
sumed, especially for very high speeds, 
sixty miles or more. In slow speeds and 
in the paper read by the author where a 
small friction rate is assumed and the 
acceleration of the train demands a 
greater amount of energy, the friction is 
of secondary importance and does not af- 


fect greatly either the motor capacity or- 


energy consumed. At higher maximum 
speeds, approaching sixty miles per hour, 
it is especially for single-car work where 
the friction is known to be high, it is 
necessary very carefully to figure this and 
it will be found that the energy consump- 
tion depends directly upon it. For a 
single car of twenty-five tons, operating 
fifty miles an hour, the friction rate may 
run as high as fifty. So that it is neces- 
sary to consider the friction rate and 
elaborate it or complete it for other fric- 
tion rates than that given by the author 
for the high speeds. 

Dr. Hutchinson in reply said that Mr. 
Armstrong had tried to apply a method 
to certain cases which was not intended 
to be applicable. His own paper applied 
to one friction rate, and if it was desired 
to apply it to another friction rate, more 
curves must be made. There were one 
or two points in connection with Mr. 
Armstrong’s remarks which he hardly 
felt able to discuss without knowing more 
definitely how Mr. Armstrong got at 
them. Regarding the question of motor 
capacity, and the figures presented by 
Mr. Armstrong, the trouble is that his 
own figures call for a run of 7,000 feet 
and those of Mr. Armstrong for one mile 
only. Thev check pretty closely and 
correctly, if that difference is born in 
mind. 

Simple curves can be worked out for 
each particular friction rate desired. 
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The various maximum velocities of 125, 
150 and 175 were merely taken for the 
purpose of comparison. 

President Arnold called upon Mr. A. 
H. Armstrong to present his paper en- 
titled “A Graphic Recording Ammeter.” 
He said that he was really reading an- 
other man’s paper, that Mr. Robinson, of 
the research department of the General 
Electric Company, has designed the in- 
strument. 

In connection with the previous paper, 
there had been various curves plotted on 
the blackboard and the paper itself 
showed the necessity of a recording in- 
strument capable of reading violent 
fluctuations in current accurately on a 
car that is moving and jarring the in- 
strument, starting and stopping, thus 
subjecting it to strains and inaccuracies 
which we did not expect previous instru- 
ments to live under. Previous to the in- 
venting of an instrument that would do 
this work, it has been the universal 
custom to appoint a number of observers 
to take readings of various lengths of 
time, two seconds is about as quick a 
time in which a man could take a read- 
ing, one reading and another man taking 
down the results, all the men working at 
the stroke of the gong, the whole process 
being tedious and open to criticism of 
being more or less inaccurate. With the 
introduction of heavier railroad work, 
where the motors aggregated several hun- 
dred horse-power, where temperatures 
had to be reliable. where the actual dutv 
of a motor could he plotted beforehand 
with a great degree of accuracy, the need 
of such an instrument was felt; an in- 
strument that-would enable us to make 
preliminary tests and record the read- 
ings with a considerable degree of ac- 
euracy. 

This instrument was brought out bv 
the General Electric Company, not 60 
much to put it commercially on the mar- 
ket or for general application, as it was to 
enable them to better study and let others 
have the benefit of that study of the 
subject of railway motors in operation. 
The instrument itself consists of two 
coils carrying line current or a part of 
the line current. Inside is a seecondarv 
coil energized from a separate source and 
a storage battery. There is an ammeter 
to keep this current at the required 
streneth and to calibrate the instrument 
hv using different strengths of current. 
The power used in the instrument is con- 
siderable, and owing to the fact that it is 
used on railway work but several hundred 
kilowatts are involved ; it mav use several 
hundred watts in its operation, as such 
a quantity would not be noticed in the 
total power equipment of the train. 

The instrument has a “dead-beat” at- 
tachment, and is very nearly “dead-beat.” 
Tt reaches its maximum reading 
instantly, does not go bevond, and comes 
immediately to zero. The instrument 
and samples of its work were exhibited. 

The meeting then adjourned. 
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Statistics of Electric Railways in France. 

A set of quite complete statistics of 
the railways of France is here published, 
all classes of roads being considered. A 
summary of the data for the electric rail- 
ways up to January 1, 1903, is as follows: 
The total length of the lines is 1,994.7 
kilometres. The total power is 73,997 
kilowatts. On these roads there are oper- 
ated 3,004 motor cars. There are eighty- 
five lines using the overhead trolley only, 
there are three using the underground 
conductor only, five with the third rail 
and eight with accumulators. There are 
thirteen lines using both accumulators 
and trolley, but there are four with a 
mixed trolley and conduit system, thirty- 
one with a mixed surface contact and 
trolley, and three using a trollev on ordi- 
nary roads. Ten years ago there were but 
37.4 kilometres of electric railway in 
France with a total power of 1,525 kilo- 
watts operating with twenty cars. There 
were two trolley lines, one third rail and 
two accumulator systems.—Translated 
and abstracted from L’Industrie Elec- 
trique (Paris), September 25, 1903. 

A 
Railway Cross-Ties. 

Much ingenuity has been expended dur- 
ing the past twenty-five years in a search 
for a substitute for wooden cross-ties. 
Stecl and concrete have been tried, but 
so far without entire satisfaction, at least 
in this country. The need for some sub- 
stitute is becoming more imperative every 
year, because, although there has been a 
great increase in demand, there has 
been no corresponding increase in the 
supply of first-class ties. The rail- 
roads have been forced to make 
use of inferior timber and all kinds 
which formerly would not have been ac- 
cepted. There has, however, been an ex- 
tended use of treated ties, the endeavor 
being to make inferior wood more valu- 
able. It is said that the life of a white 
oak tie has fallen from nine years to four 
or five years because of poor quality as 
well as the harder service. California red 
wood is rapidly worn by sand under the 
rails. Beech is worthless. Red oak is 
good for only four years, though by 
chemical treatment this and other woods 
may be made to last from ten to fifteen 
years, but it is difficult to secure a thor- 
ough treatment which will last. Under 
such conditions it is strange that one 
variety of wood, a native of the United 
States, has not found a wider use, as thia 


Vol. 43—No. 18 


Current Engineering and Scientific 


Literature. 


wood is practically immune to the at- 
tacks of rot fungus. This is catalpa 
speciosa, a rapid-growing tree. The 
earliest railways of southern Indiana, 
southern Illinois and southeast Missouri 
were constructed near the catalpa swamps, 
and whenever possible made use of this 
wood, and engineers on these roads now 
have samples of ties which were in use 
fifteen or twenty years ago. Many of 
these older ties have been removed, be- 
cause they were not thick enough for the 
new heavy rails, but when removed few 
of them were found to be badly decayed. 
Some of these ties have been in use thirty- 
one years, during which time five sets of 
white oak have decayed and been removed, 
but the catalpa is sound to-day. Poles 
of this wood were also made use of for 
the telegraph lines; several hundred of 
which still remain in use.—Abstracted 
from Arboriculture (Indianapolis), 
October, 1903. 
# 

The Electrified Mersey Railway at Work. 

Comparison is here made of the opera- 
tion of the Mersey railroad since its con- 
version to electricity with that while 
steam was used. ‘The entire absence of 
smoke, both in the stations and tunnel, 
is one of the most noticeable improve- 
ments. When steam was used the trains 
accelerated rapidly when descending the 
incline fron: the station, and mounted 
but slowly the rise to the other station. 
With the motors this change of speed is 
hardly noticeable, the trains running at 
a practically uniform speed. ‘Trains are 
run throughout the day every three 
minutes, there being a total of 750 trains 
for the working day. Under the old con- 
ditions there were about 283 trains for 
each week day. The effect of the change 
in motive power and schedule was an im- 
mediate and large increase in the traffic. 
In the first full week of service 125,272 
local passengers traveled over the railway, 
an increase of 37,619 over the number 
carried for the last week of the steam 
service. Compared with the correspond- 
ing week of last year, the increase was 
32,875. There has been an increase in 
the taking of forty-five per cent on the 
amount taken during the last week of 
the steam service, and forty per cent on 
the amount taken in the corresponding 
week last year. Excluding the holiday 
traffic in Whitsun week, the traffic shows 
an increase since the electrified service 
began of thirty-five to forty per cent. 


These figures relate only to what is 
termed local traffic, and do not include 
passenger traffic with distant stations on 
other railways worked over the Mersey 
railway. It was believed by the officials 
of the Mersey road that, when the clear- 
ing house returns were received, a 
materia] increase would have to be made 
to the increase of thirty-five to forty per 
cent reported in the local traffic.—Ab- 
stracted from the Tramway and Railway 
World (London), October 8. 


A 
Experiments on Selective Wireless Telegraphy. 


The system of selective wireless teleg- 
1aphy developed by Mr. Anders Bull was 
described in the ELECTRICAL Revrew for 
January 24, 1903. In this article the in- 
ventor gives a short account of some 
practical tests conducted at the invitation 
of the Marconi Wireless Telegraph Com- 
pany. The system is yet in the experi- 
mental stage, and the tests were conducted 
with the sole view of ascertaining the 
possibility of secretly communicating be- 
tween stations and the further possibility 
of sending messages by means of selective 
telegraphy to several independent re- 
ceivers at the same time. The first tests 
were conducted between the Marconi sta- 
tions at Chelmsford and Bloomfield, a 
distance of three and one-half kilometres. 
Thes having proved satisfactory, the re- 
ceiver station was removed to Frinton-on- 
Sea, Chelmsford acting as the sending 
station. These stations are fifty-five 
kilometres apart, but on account of inter- 
vening hills the district is rather un- 
favorable to wireless telegraphy, and the 
equivalent at sea would be about four 
times as long. Atmospheric disturbances 
rendered the tests difficult. The sending 
station was equipped with a single air 
wire, the receiving station using a “jig- 
ger.” The air wires were fifty-three metres 
high. It was found that the Marconi re- 
ceivers, although exceedingly sensitive, 
could not be used, as one of the chief 
conditions required by this system is the 
quick and distinct marking of the 1m- 
pulses received. A special tapping device 
was designed and is here described. In 
this the relay current is interrupted by the 
movement of the decohering armature be- 
fore the coherer has ceased to vibrate. 
The speed of transmission is the same a8 
that with the ordinary Marconi appara- 
tus, and under favorable conditions, 
messages were received very clearly. 
These results were obtained with primi- 
tive apparatus, and the inventor believes 
that they demonstrate that the system 18 
applicable for all practical purposes where 
it is desirable to prevent outsiders from 
tapping messages.—Abstracted from the 
Electrician (London), October 2. 
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Successful Automobile Trip with an 
Edison Storage Battery. 

A successful tour from Boston to New 
York was made last week in a carriage 
equipped with the new Edison storage 
battery. There were no mishaps, except 
a little trouble with one motor toward the 
end of the run and at no time was the 
carriage stalled, though some stiff hills 
were climbed. The following is a report 
of the trip in detail: 

Left Boston October 20, at 11.30 a. m. 
The carriage was formerly a Columbia 
tonneau belonging to Mr. Charles L. Ed- 
gar, president of the Edison Electric II- 
luminating Company of Boston. It was 
driven by Mr. H. M. Wilson, of the auto- 
mobile department of the Edison com- 
pany. This carriage Mr. Edgar had 
fitted up with a new Edison storage 
battery, removing the tonneau and mak- 
ing it a single-seated carriage, and put- 
ting in sixty-eight cells, in place of the 
forty-four lead cells, the weight of the 
battery being practically the same as be- 
fore. The carriage was equipped with 
two eighty-volt motors. 

On the first charge the carriage ran 
through to Worcester, passing through 
Wellesley Hills, Southboro and North- 
boro, arriving at Worcester at 4.45 that 
afternoon. It remained at Worcester 
overnight, charging part of the time at 
an automobile garage at a low rate, and 
for a short time the following morning at 
the Worcester Electrie Light Company’s 
station at a high rate. The start from 
Worcester was made at 12.30 on Wednes- 
day, October 21, and the run was made 
through to Springfield without any 
trouble whatever. The famous Leicester 
hill was climbed, a hill that has stalled 
a great many automobiles and which all 
automobilists dread. The battery gave out 
100 amperes of current during a greater 
part of the time, and at the discharge 
reached 102 amperes. From Leicester to 
Spencer, on the run to Springfield, the 
road is very hilly, and at Brookfield it 
was almost impassable. In fact, for an 
eighth of a mile it was necessary to take 
to the sidewalk, passing between a line of 
trees and the stone wall and fences, owing 
to repairs that were being made to the 
road at that time. From Westboro to 
Palmer the road was also very bad. In 
fact, it is the most abominable piece of 
road in Massachusetts. Arrived at 
Springfield at 6.34 P. m., the cyclometer 
recording sixty-three and one-half miles 
from Worcester. On reaching Spring- 
field the carriage could have run ten 
miles more, if necessary, on the same 
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charge. It was placed on charge from 
8.30 to 11 P. M., at a twenty-ampere rate. 

On the following morning the carriage 
was on charge from 8 to 11 at forty am- 
peres. Left Springfield at 11.15 on 
Thursday, and arrived at Hartford at 
1.45 P. M. Was on charge at Hartford 
two hours at forty amperes, and contin- 
ued to New Haven that afternoon, arriv- 
ing there at 9.10 P. M. Most of the way 
between Hartford and New Haven is a 
good macadam road, but there are some 
bad sandy stretches and rough country 
roads, but no grades of any account. At 
New Haven went on charge for two 
hours at a low rate, owing to the poor 
facilities for charging there. In the 
morning changed over the wiring on the 
switchboard and put the carriage on for 
three hours at a higher rate, leaving New 
Haven at 1 o’clock. Reached Bridgeport 
at 3.50 P. M., charging at Bridgeport one 
and one-half hours at thirty amperes. 
Continued to Stamford through a hard 
ram and over heavy roads. At Stamford 
the carriage remained on charge overnight, 
leaving there on Saturday morning. 
From Stamford to New York, owing to 
the rain of the night before, the roads 
were very heavy, and in many places the 
normal conditions of the road were 
wretched, being sandy and rough. At Port- 
chester a stop of two hours was made. Rear 
wheels were taken off and gears, brake 
bands and pinions thoroughly cleaned 
and oiled. After leaving New Rochelle 
it was noticed that the motors were tak- 
ing more current than necessary to drive 
the carriage on a level, and it was found 
that one of the motors was heating up. 
Stopped thirty-five minutes to examine 
motor and allow it to cool, and then con- 
tinued to New York, the motor drawing 
current considerable above the normal 


rate. Arrived at 1684 Broadway at 4.45 
Saturday afternoon, and upon examining 
motor it was found that an armature band 
wire had broken, which accounted for 
the extra discharge rate required to run 
the carriage, and the consequent heating 
of the motor. 

The total distance from Boston to 
New York, according to cyclometer, in- 
dicated 24914 miles, this being about five 
miles more than the actual distance, 
owing to losing the road on two occasions. 
The trip could have been made in much 
shorter time, and charging facilities been 
better. The various charging outfits in 
the different towns are equipped merely 
for small carriages charging at low rate, 
and in only Worcester and Stamford was 
it possible to charge the battery at the 
rate desired. The actual running time 
was twenty-four hours and fifty-six min- 
utes, making the average speed ten miles 
an hour. 
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Preliminary Programme of the Inter- 
national Electrical Congress. 

The International Electrical Congress 
will be held at St. Louis during the week 
beginning September 12, 1904, in connec- 
tion with the Universal Exposition. This 
is the week preceding the session of the 
great scientific congress appointed by the 
exposition. 

On the morning of September 12 a 
general convocation will be called. On the 
four succeeding days the eight sections 
will be held simultaneously. On the final 
day, September 17, a second general con- 
vocation will be called. 

As at present proposed, the internation- 
al congress will comprise three distinct 
features: First, a chamber of delegates, ap- 
pointed by the various governments, which 
will consider matters requiring interna- 
tional action. Second, the main body of 
the congress, divided into the following 
sections: General theory—Section A, 
mathematical and experimental; applica- 
tions—Section B, gencral applications; 
Section ©, electrochemistry; Section D, 
electric power transmission; Section E, 
electric light and distribution: Section F, 
electric transportation; Section G, elec- 
tric communication; Section H, electro- 
therapeutics. It is purposed to invite 
prominent men in various parts of the 
world to contribute special papers on the 
subjects represented in the various sec- 
tions and their subdivisions. Third, con- 
ventions will be held simultaneously in 
connection with the congress, by various 
electrical organizations in the United 
States. Jt is the intention that each sec- 
tion of the congress may be able to hold 
its meetings under some plan of conjunc- 
tion with the organization or organiza- 
tions devoted to the progress of the work 
selected by that section. The following 
prominent organizations will cooperate: 
American Institute of Electrical Engi- 
neers, the American Electrochemical So- 
ciety, the National Electric Light Asso- 
ciation, the Association of Edison Illumi- 
nating Companies, the Pacific Coast 
Transmission Association and the Ameri- 


can Electrotherapeutic Association. ; 

The plans of the committee of organi- 
zation are to invite all interested in elec- 
tricity and its applications to accept mem- 
bership in and to attend the congress if 
possible. 

The fee for membership has been fixed 
at $5, and each member will receive a 
copy of the report, which will be pub- 
lished in one or more octavo volumes. 
Those intending to subscribe should signify 
their intention to Dr. A. E. Kennelly, 
Harvard University, Cambridge, Mass., 
general secretary of the committee of or- 
ganization. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Motor-Driven Double-Head Bolt 
Cutter. 

The accompanying illustration repre- 
sents the standard type of double bolt 
cutters with motor drive as brought out 
by the Reliance Machine and Tool Com- 
pany, Cleveland, Ohio. This machine is 
in all its details the same as its standard 
well-known machine with the exception 
of the belt pulley, this being replaced 
bv the motor. This motor is placed be- 
tween and above the head stocks of the 
machine, keeping it absolutely free from 
oil and chips and thereby occupying no 
valuable floor space. The specifications 


ones the Crocker-Whecler motor and 
Cutler-Hammer controller were used, 
the manufacturer is prepared to furnish 
any standard electrical equipments and 
connect the same either by direct gearing, 

belt or silent chain. 
on 

A Transformer for Polyphase 

Circuits. 

The Kuhlman Electric Company, Ilk- 
hart, Ind., has designed a new transformer 
for polyphase circuits, replacing the in- 
dividual transformers made use of in or- 
dinary practice in power and lighting cir- 
cuits by a composite transformer having 


Motror-DrRIveEN Dous_e-HEap BoLT CUTTER. 


for this machine, which was primarily 
built for one of the United States navy 
yards, called for an exceptionally large 
range of speed and novel means were 
devised to meet these conditions. A 
three-horse-power reversible, variable 
speed motor was used, giving a speed 
variation of three to eight, and by means 
of gears placed between the pinions on 
the motor shaft and the main pinion on 
the machine this ratio increases from 
one to six. By means of a speed con- 
troller, which is not shown in the illus- 
tration, in connection with the motor, 
eighteen: spindle speeds are obtained. 
This arrangement, it is stated, has proven 
to be very satisfactory and is meeting 
with universal favor. While in this par- 
ticular case and in many subsequent 


separate magnetic circuits combined as 
are the wires of a polyphase circuit. 
This transfontmer, for both lighting and 
power loads, draws equally from the sev- 
eral primary phases. This feature, to- 
gether with several others of importance, 
makes this type of transformer of great 
service for polyphase circuits. The ad- 
vantages which the manufacturer claims 
for this transformer are as follows: Sec- 
ondary distribution for power service 
which equally loads the three primary 
phases and maintains balanced voltages ; 
secondary distribution with mixed light- 
ing and power load which draws equally 
from the several phases; compactness of 
construction and improved appearance; 
reduced weight and less cost as compared 
with its equivalent capacity in single- 


phase units; wide range of voltage which 
may be obtained, and simplicity of- con- 
nections. 

Fig. 1 shows a front view of a poly- 
phase transformer assembled, and Fig. 2 


Fic. 1.— PoLYPHAsE TRANSFORMER. 


shows the apparatus installed on the 
proper hanger. Fig. 3 shows the three- 
phase four-wire connection. 

To complete the full line of polyphase 
transformers the company has designed a 


Fic. 2.—PoOLYPHASE TRANSFORMER ON HOOK. 


two-phase composite type which is placed 
in the line of cases as shown in Fig. 1. 
In addition to its use as a two-phase trans- 
former, it may be used on single and 
three-phase circuits. 


Fig. 3 —Turee-Puask, Four- WIRE 
CONNECTION. 
The case is cylindrical in form, which 
gives room for a comparatively large body 
of oil, and has a large external radiating 
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are made complete to the main feed wires 
along the crane runway. 
A factor of safety of at least five is 


~~ 
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CRANE WITH TROLLEY IN PLACE, 


iron, with one primary and two second- 
ary sections on each leg, and it is stated 
that all the connections of a three-phase 
circuit which may be made with three 
separate transformers are possible with 
the construction of this transformer. 

The following are some of the voltages 
which may be obtained from the same 
transformer: One thousand volts primary 
—100, 200, 173, 346 volts three-phase; 
100 and 200 volts six-phase; 100, 200 and 
346 volts three-phase four-wire. Two 
thousand volts primary—200, 400, 116, 
232 volts three-phase; 116, 232 volts six- 
phase; 116, 232, 400 volts three-phase 
four-wire. 

Set, e 
Electric Traveling Cranes and Elec- 
tric Hoists. 

The accompanying illustrations show an 
electric traveling crane with trolley in 
place and an “Armington” electric hoist 
built by the Cleveland Crane and Car 
Company, of Wickliffe, Ohio. 

The Cleveland electric cranes are de- 
signed to mect the requirements of the 
most severe continuous service. The de- 
sign, material and workmanship are of 
the highest order, and all apparatus is 
built to fulfil the most exacting require- 
ments. 

The electric traveler, as delivered, in- 
cludes the bridge with operator’s plat- 
form, trolley and running block, the 
whole complete ready to be placed on the 
runway track. The electrical connections 


used in the design of all details, and a 
larger factor of safety where conditions 
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girder), depending upon the span, ca- 
pacity and speed required. In case of a 
long span and high speed, a girder of 
the lattice truss type, with auxiliary brac- 
ing, may be most suitable. The bridge 
trucks are usually built of box section 
from structural steel. The girders are 
rigidly connected to the bridge trucks 
with fitted bolts and lock washers. ‘The 
bridge gears have teeth cut from the solid 
and are of ample face to ensure a mini- 
mum amount of wear. 

The cab is of ample size for all elec- 
tric controlling mechanism under the care 
of the operator and to allow sufficient 
floor space for operating all the crane 
functions easily. A powerful foot brake 
to control the speed of bridge travel is 
furnished for use by the operator in the 
cab. 

The trolley consists of a cast-steel or 
iron frame carrying all the mechanism 
required for hoisting and racking the 
load. The trolley gears are cut trom the 
solid, and all the hoist gears are of steel. 
The pinions on both trolley and bridge 
with less than twenty teeth are cut from 
solid steel forgings. 

The hoist drum is finished with right 
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require it. The bridge may be dsigned as 
a single I-beam girder, single-plate and 
angle or double-plate and angle (box 


and left-hand grooves, keeping the load 
equally distributed on both girders. 
The>track wheels for both the bridge 
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and trolley are double-flanged, cast of 
steel or charcoal iron with chilled tread. 
The tread is designed for the required 
runway rail and is ground true to di- 
ameter. 

A mechanical safety load brake is pro- 
vided with each crane. This is self-lubri- 
cating, entirely automatic, and keeps the 
load under contro] at all times. By re- 
versing the motor the lowering is effected 
through this brake with regularity and 
safety. 

The electric brake, of the solenoid type, 
operates on the armature shaft of the 
hoisting motor. This brake automatically 
releases when hoisting or lowering, and 
is immediately applied when either mo- 
tion ceases. 

The running block is built entirely of 
steel, and all sheaves are lined with bronze 
bushings. The hook is forged from best 
grade chain iron and is made to swivel 
freely under the heaviest load. ‘The best 
grade of short-link crane chain or best 
pliable crucible steel hoisting rope is used 
with all the running blocks. 

Ample provision is made for lubrica- 
tion where required. All shaft journal 
bearings are provided with compression 
grease cups. 

The “Armington” electric hoist shown 
in the accompanying engraving is de- 
signed for use where a power hoist which 
is easily operated and efficient, and at 
the same time occupies a small space, is 
desired. The hoists are made largely of 
steel, and the journals are provided with 
bronze bearings bored in place, giving ac- 
curate alignment for gears. No dif- 
ferential or worm geafing is used, the 
gears being all of the spur type, heavy 
pitch and cut from solid forgings. 

The motors are of the series-wound 
multipolar crane type. The controllers 
are of the face-plate type, and the con- 
struction makes them fireproof. ‘I'he con- 
tact pieces are substantial and durable, 
and the resistance sufficient to regulate 
the speed of motor from no load to full 
load. The controller lever is so arranged 
that the circuit opens automatically, and 
must remain so unless the trolley rope 
is in the hands of the operator. The load 
is entirely sustained by an automatic 
safety brake, and, in descending, the load 
moves only as long as the operator pulls 
the pendent rope. The load is raised only 
as long as the operator desires, and should 
he suddenly leave, the motor stops auto- 
matically and the load remains where it 
was left suspended by the brake. The 
hook is well proportioned, made of forged 
steel, and swivels easily. 

The Cleveland Crane and Car Com- 
pany, in addition to the apparatus de- 
scribed above, makes a number of special 
forms of hand and electric jib post and 
car cranes and hand-power traveling 
cranes. 
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A New Type of Pole-Changer. 

The Illinois Electric Specialty Com- 
pany, 171 South Canal street, Chicago, 
Ill., is placing on the market the Illinois 
pole-changer. The accompanying illus- 
tration shows one of these pole-changers, 


which is but nine by six by five inches in 


dimensions, weighs five pounds and is 
adapted to all alternating circuits. 

This apparatus is simple, rigid and 
compact in construction. Its mechanism 
is mounted on an oak base covered by an 
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oak hinged box with beveled plate-glass 
front. The instrument is so constructed 
that it will work in either a horizontal 
or ordinary position, admitting of its 
being mounted on a cabinet, hung on a 
wall, or in any other convenient place. 
In operation it is practically noiseless, 
and therefore not objectionable in the 
working room. 

The machine has three contact springs 
made of German silver, and the contact 
points are of heavy sheet platinum. The 
contact springs engage alternately from 
their opposite sides, and consequently can 
not be forced out of their normal position 
by extended use. The manufacturer states 
that it is impossible for any of the parts 
to get out of adjustment, as the whole 
mechanism is securely mounted and locked 
in one solid heavy brass frame. It is also 
stated that the machine never requires ad- 
justing after leaving the factory, except 
for regulating the speed, which is done 
by simply sliding a small bolt on the end 
of the vibrator rod. 

The instrument is adapted for use where 
either or both alternating and pulsating 
currents are required, and especially meets 
the requirements of heavily loaded party 
and long toll lines. 

A condenser is mounted in the base of 
the machine, and is permanently bridged 
across the ringing circuit. This entirely 
controls on common-return systems what 
is known as the generator noise, and also 
reduces to a minimum sparking at the 
contact points. A resistance coil is also 
placed in the battery circuit to prevent 
any injury to the machine by an excessive 
flow of current in case of accidental short- 
circuits. 
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There is no consumption of main bat- 
tery current, only when the operator 
presses the ringing key. This reduces the 
cost of maintenance, which consists only 
of battery renewals. 
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The New Passenger Station of the 


Lake Shore & Michigan 
Southern Railway. 


The accompanying illustration shows 
the new passenger station of the Lake 
Shore & Michigan Southern Railway, 
which was opened on July 12 of the 
present year. This is known as the La 
Salle street station, and the building ex- 
tends along Van Buren street, between 
La Salle and Sherman streets, Chicago. 
This is one of the most conveniently lo- 
cated passenger stations in Chicago, being 
in the heart of the business district and 
the only one on the Union Elevated loop. 
All of the Chicago elevated railway trains 
stop in front of this station and are con- 
nected with it by a covered passageway, 
so that trains may be taken directly from 
the second or main floor level without de- 
scending into the street. 

The main building is thirteen stories 
high, with a frontage of 213 feet. It is 
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New LA SALLE STREET STATION OF LAKE 
SHORE & MICHIGAN SOUTHERN RAILWAY. 


202 feet deep, the area being 43,026 
square feet. The train shed is 213 by 
575 feet, and the power-house is 220 by 
145 feet. The first floor contains dining 
room, ticket offices and a lobby 100 feet 
square. The space devoted for baggage 
room purposes is 110 by 360 feet in size. 
On the second floor is the main waiting 
room, ladies’ waiting room, gentlemen’s 
smoking room, waiting room for elevated 
railway trains, and ticket offices. The 
total area of waiting room space on this 
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Dispersion Lenses for Searchlight 
Projectors. 

The Carlisle & Finch Company, Cin- 

cinnati, Ohio, has recently brought out a 

new design of searchlight wherein its 


Fria. 1.—Dispersep BEAM WITH WIDE- 


ANGLE LENS. 


“Dispersion” lens can be used and at any 
instant can be substituted by the regular 


Fig. 2.—CoMBINATION APPARATUS FOR CONCENTRATED 
BEAM AND DISPERSED LIGHT PROJECTION. 


lens with practically no trouble. The 
“Dispersion” lens, as the name implies, 


is a glass lens to be used in searchlights 


for the dispersion or spreading out of the 
light. 
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"These Ienses are made of strips of heavy — 


plate-glass, one side of which is ground to 
a convex curve and highly polished. 
When the light passes through these 
strips it is first converged or brought to- 


gether, and then as the rays cross they 
spread out again, and continue to spread 
indefinitely. The light is 
spread out flat or horizontally, 
as shown in Fig. 1, but not 
vertically and hence lights up 
objects on a flat surface much 
better than the ordinary 
straight beam. When the light 


is incapable of penetrating 
very far and for this reason 
the ordinary lens, which throws 
a straight beam, capable of 
penetrating to a considerable 
distance, is essential to a 
searchlight. The apparatus, as 
shown in Fig. 2 with the door 


panv is now placing on the 
market, embodies both of these 
features. ; 
The “Dispersion” lens 18 ar- 
ranged on two semi-circular 
brass rings so pivoted that it 
can be swung around on the 
vertical axis as shown in il- 
- lustration, and does not inter- 
fere with the light when an 
ordinary lens is being used. Fig. 3 
shows the lamp with the “Dispersion 
lens in place. On the top of each search- 
light cylinder are two brass handles by 
means of which either lens may be swung 
into or out of place. 


Fia. 2.—WiIpk-ANGLE LENS, MANIPULATED BY BRASS 
HANDLES ON ToP OF PROJECTOR. 


is spread out as in Fig. 1, it 


swung open, which the com- 
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“Automobile Cars for Railways. 
The use of automobile cars—that is, 
light cars equipped with a small engine— 
is receiving a good deal of attention in 
England, in connection with lines where 
traffic is light. Two 
‘types of car ane de 
scribed in the October 
issue of the Tramway 
“and Railway World. 
The first was con- 
structed for the 
Southwestern and the 
Brighton Railway 
companies, and is be- 
ing. run between. Frat- 
ton and Southsea. It 
has a first and a third- 
class section. The two 
may be separated by a 
sliding door. The total 
seating capacity is 
forty-two. The car- 
riage body is fifty-six 
feet long overall and 
is carried on two four- 
wheel trucks. The mo- 
tive power is steam, 
the engine cylinders 
having a stroke of ten 
inches and being seven 
inches in diameter. 
The rate of accelera- 
tion gives the coach a 


velocity of thirty miles an hour in thirty 


seconds. 

The other type of car was designed by 
the Wolseley Tool and Motor Car Com- 
pany, of Birmingham. The coach does 
not differ much from that just described, 
but the car is driven by motors, the power 


being supplied from a generator on the 


car which itself is driven by an oil engine. 
This. method .was adopted to secure the 
advantages of electrical control. The 


oil engine is rated at eighty horse-power. 
_It. has four cylinders and runs at 420 


revolutions per minute. The generator 
is rated at sixty kilowatts, 500 volts, and 
is separately excited. A fifty-horse-power 
railway motor is mounted on each of the 
two trucks. A battery of forty cells, 
with a ninety-ampere discharge rate, is 
carried beneath the car and furnishes 
power for the lights and assists in start- 
ing the engine. 


Gasoline Automobile Handbook. 

The A. L. Dyke Automobile Supply 
Company, St. Louis, Mo., has published a 
gasoline automobile handbook, entitled 
“Diseases of a Gasoline Automobile and 
How’ to Cure Them.” This book is 
written by Messrs. A. L. Dyke and G. P. 
Dorris, and takes up in detail the mis- 
cellaneous accidents and troubles which 
are experienced in the handling of gaso- 
line automobiles, delineating the parts 
and their different functions, and giving 
ready means for getting over these diffi- 


culties. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


SHOSHONE FALLS POWER PLANT—It is stated that Senator 
William A. Clark, of Montana, has under way a proposition to 
utilize the power of Shoshone falls, Idaho. This will require 
an outlay of $2,000,000. An electric power plant which will generate 
48,000 horse-power and distribute this power to towns within a 
radius of 200 miles is said to be the ultimate object of the present 
plans, a 


NEW SPEED RECORD ON THE BERLIN-ZOSSEN 
MENTAL LINE—Despatches from Berlin, dated October 23, state 
that during another speed test on the experimental electric rail- 
road from Marienfeld to Zossen, Germany, a rate of 131 miles an 
hour was achieved. The test was observed from the Dahlwitz 
station by a number of military officers, civilians and other persons 
interested. 


WATER POWER COMPANY FORMED AT VALPARAISO, 
CHILI—A company with a capital of $1,190,000 has been organ- 
ized at Valparaiso, Chili, for the purpose of securing control of 
water power, erecting an electric light and power station, and 
taking over the horse-car lines. According to a report to the state 
department from United States Consul Warner, stationed at Liep- 
sic, Germany, in this company are German firms, including the 
Siemens-Schuckert Company, the Allegemeine Elektricitiits Gesell- 
schaft, the Union Elektricitiits Gesellschaft, and several of the 
banking houses in Berlin. 


MEXICAN LIGHT AND POWER COMPANY—Preparatory work 
has been practically completed and actuai construction operations 
are to be begun shortly by the Mexican Light and Power Company, 
Limited, on the transmission line which is to be erected between 
the company’s large power plant at Necaxa and El Oro. Mexico. 
The length of the line will be about 100 miles. The company has 
let contracts for various equipments for the Necaxa plant, 
which is to have an initial capacity of 45,000 horse-power. The 
turbines will be built by Escher, Wyss & Company, of Zurich, 
Switzerland. A transmission line will also be built from Necaxa 
to Mexico City, a distance of ninety miles. It is stated that about 
50,000 horse-power will be required for the purpose of operating 
all the mines in and around El Oro and for working various rail- 
way lines under construction. The Necaxa plant will be increased 
in capacity up to 80,000 horse-power. Mr. Hugh L. Cooper is en- 
gineer in charge of the construction of the Mexican company’s 
system, and is now in Mexico, and Mr. F. S. Pearson is vice- 
president and chief electrical expert. 


‘FATAL ACCIDENT IN THE NEW YORK RAPID TRANSIT 
SUBWAY—Following a slight blast in one of the tunnel excava- 
tions on the route of the rapid transit subway in New York city 
there was a cave-in which resulted fatally to a number of work- 
men. The loosening of a boulder in the rock formation above the 
roof of the tunnel resulted in the collapse of about 100 feet at 195th 
street on Saturday evening, October 24. Of the persons caught in 
the accident, six were killed instantly, three lingering for some 
time pinioned down by heavy masses of rock. Another man who 
was released from the débris and conveyed to the hospital died shortly 
after reaching there. All of the dead men, except Timothy Sullivan, 
the foreman, and William Scheutte, the electrician, were Italians. 
All possible precautions have been taken in conducting the work 
against an accident of this nature. At the point where the cave-in 
occurred the tunnel is about 110 feet below the surface. Only about 
500 feet remain to be bored in order to make connection with the 
section of the tunnel which is being bored in a northerly direc- 
tion. The night gang had entered the tunnel for the purpose of 
putting in the ‘wall plate,” following the loosening of the rock 
by the blast. when, without warning, the ceiling of rock gave way. 
The man in charge was considered a very good and cautious work- 
man, and it was his custom to sound the walls and roof after a 
blast to see if they were solid. 


EXPERI- | 


PERSONAL MENTION. 
DR. ARTHUR W. SMITH has been appointed professor of 


' physics at the University of Michigan. 


PROFESSOR R. B. OWENS has been elected president of the 
electrical section of the Canadian Society of Civil Engineers. 


MR. M. L. H. WILLIER, professor of physics at the Lyceum, 
at Nantes, France, has been appointed director of the Meteoro- 
logical Observatory in that city. 


MR. G. H. MARX, assistant professor of mechanical engineer- 
ing at Stanford University, has received a year’s leave of absence, 
which he will spend in Germany. 


MR. FRANCIS GRANGER, 26 Cortlandt street, New York city, 
has been appointed the sole New York representative for the 
L. B. Allen Company, Incorporated, of Chicago, Ill. 


MR. H. B. HEWITT, the Missouri representative of the Strom- 
berg-Carlson Telephone Manufacturing Company, tormerly located 
at Keithsburg, Ill., is now permanently located at Chillicothe, Mo. 


MR. GEORGE W. COLLES, chief engineer of Marion & Marion, 
Montreal, Canada, has resigned this position and opened an office 
as consulting mechanical and electrical engineer in Milwaukee, 
Wis. 

MR. BURCHAM HARDING, for several years with the West- 
inghouse Electric and Manufacturing Company, has resigned to 
become manager or the local office of a leading real estate com- 
pany of Pittsburg, Pa. 


MR. R. J. RUSSELL has severed his connection with the Wag- 
ner Electric Manufacturing Company, and has accepted a position 
as business and sales manager of the H. E. Lindsey Electrical Sup- 
ply Company, of St. Louis, Mo. 


DR. HENRY S. PRITCHETT, president of the Massachusetts 
Institute of Technology, sailed on October 5 from New York on the 
steamer Kronprinz for Germany. It is expected he will be absent 
from Boston about four weeks. 


MR. J. P. CLARK, formerly manager of the Terre Haute 
electric system for Stone & Webster, Boston, and later rep- 
resenting their interests at Dallas, Tex., is to become manager of 
the Indiana Union Traction Company’s lines at Fort Wayne, Ind. 


MR. RAY TITUS WELLS, Ph. D., has been appointed assistant 
professor in charge of electrical engineering in the newly or- 
ganized school of applied science of the State University of Iowa, 
at Iowa City. A new electrical laboratory is now being equipped 
under his direction. 


MR. JAMES WILLIAMS has been appointed chief engineer of 
the Columbus, Delaware & Marion Electric Railroad Company, with 
headquarters at Prospect, Ohio. Mr. Williams succeeds Mr. Lee 
Fisher, who has been appointed to a similar position with the 
Joliet, Plainfield & Aurora Railway, of which his father, Mr. H. A. 
Fisher, is president. 


MR. E. A. FISHER, city engineer, Rochester, N. Y., in an ad- 
dress on the morning of October 22, before the annual convention 
of the American Society of Municipal Improvements, in session 
at Indianapolis, Ind., stated that Rochester was one of the best 
lighted municipalities in the country and that Main street was 
better lighted than any other thoroughfare in the world. Mr. 
Kisher also made a report to the convention on “Improvements 
Made in Street Lighting,” which covers the improvements made to 
lighting systems throughout the country. 


MR. F. B. DUNCAN has been appointed manager of the Akron 
(Ohio) Electric Manufacturing Company. About two years ago 
Mr. Duncan resigned his position as general superintendent, which 
he had held for about five years with the Northern Electrical Manu- 
facturing Company, of Madison, Wis., to accept a similar position 
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with the Akron company, and his present promotion is an evi- 
dence of the company’s appreciation of his services. During his 
connection with the Akron company, Mr. Duncan has redesigned 
its entire line of machines, and the growth of its business has 
been very marked. 


MR. W. O. WOOD, formerly general superintendent of the 
Detroit, Mich., rapid transit system, has been appointed superin- 


tendent of the elevated division of the Brovbklyn Rapid Transit 


Company, of Brooklyn, N. Y., succeeding Mr. George W. Edwards, 
resigned. Mr. Wood has had extensive experience in the operation 
of steam and electric railways, and the first move in his new posi- 
tion will be to perfect and apply to the elevated lines the merit 
system of discipline recently adopted by the company, and in 
working out for the elevated lines the system of train despatching 
recognized as standard by the leading steam roads. 


MR. HORACE H. ESSELSTYN, engineer for Westinghouse, 
Church, Kerr & Company, who had charge of building the Grand 
Rapids, Grand Haven & Muskegon Company’s line into Grand 
Haven, Mich., has gone to St. Louis to superintend the installation 
of the power plant in Machinery Hall of the Louisiana Purchase 
Exposition. The contract for this plant includes four 2,000-kilowatt 
units, besides various auxiliary engines, turbine pumps, etc., all 
of Westinghouse make. While in Michigan, in adaition to building 
the interurban line to Grand Haven, Mr. Esselstyn built the new 
drawbridge across the Grand river at Grand Haven to accommodate 
both the interurban cars and the highway traffic, the contract for 
all of this work having been awarded to Westinghouse, Church, 
Kerr & Company. 

NEW INCORPORATIONS. 

HARRISBURG, PA.—Lancaster & Southern Street Railway Com- 
pany. $84,000. Incorporators: James G. McSparran, of Furniss; 
C. H. Fondersmith, William Wohlsen, Frederick Shofi and T. K. 
Worthington, Lancaster. 


ST. PAUL, MINN.—Farmers’ Telephone Company. $12,500. In- 
corporators: C. B. L. Bohan, S. Greendahl, M. P. Mortenson, J. 
Elkof, J. A. Grundahl, A. Westlund, A. Salberg, O. L. Titrud, V. N. 
Millquist, G. A. Hohner, Stockholm; A. Hord and C. J. Carlson, 
Cokato. 


MOLINE, ILL.—Dixon, Rock Falls & Southwestern Electric 
Railway Company. $50,000. Directors: O. E. Maxson, A. S. 
Goodell, A. J. McNeill, R. L. Leitsch and H. L. Sheldon, of Rock 
Falis. To build an electric railroad from Dixon, in Lee County, 
to Rock Island. 


CHARLESTON, W. VA.—Paden City, Middlebourne & Salem 
Railway Company. $100,000. Incorporators: Thomas A. Watkins 
and George R. Wallace, of Pittsburg; Robert Miller, of Paden City; 
George E. Work, of Sisterville, W. Va., and E. L. Robinson, of New 
Martinsville, W. Va. To build and operate an interurban railway 
system through the cities named. 


PITTSBURG, PA.—Irwin & McKeesport Railway Company; 
$45,000; directors, Charles Fritchman, Frank M. Fritchman, Will- 
iam W. George, John George, Irwin; Joseph C. Boyd, Pittsburg. 
The Lancaster & Southern Street Railway Company; $84,000; di- 
rectors, C. A. Fondersmith, William Wohlsen, Thomas K. Worth- 
ington, Frederick Shoff, Lancaster; James G. McSparran, Furniss. 
California & Allen Port Street Railway Company; $50,0C0; di- 
rectors, W. C. Smitn, Edward C. Drum, C. H. Drum and A. T. Mor- 
gan, California. Bank & Broad Street Railway Company; $5,000. 
The Farmersville & Terre Hill Street Railway Company; $48,000; 
directors, E. H. Burkholder, A. E. Burkholder, S. M. Seldomridge, 
Farmersville; Dr. B. J. Reemsnyder, Hinkletown; John H. Fry, 
Lancaster. The Wilkesbarre Terminal Railroad Company; $35,- 
000; directors, William H. Smith, Arthur P. Goedecke, F. Walk, 


Jeddo. 
LEGAL NOTE. 


THE BRADLEY-HALL ALUMINUM PATENTS LITIGATION 
—The United States Circuit Court of Appeals for the Second Dis- 
trict has rendered a decision sustaining the Bradley patent No. 
168,148, for electric smelting, instructing that a decree be entered 
in favor of the Electric Smelting and Aluminum Company for an 
injunction against the Pittsburg Reduction Company, and an ac- 
counting for profits, damages and savings on its manufacture of 


aluminum to date. 
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ELECTRICAL SECURITIES. 


If there was one thing for which last week’s market could be 
called remarkable it was for its resistance to the effects of bad 
news. The adverse decision in the Amalgamated Copper suit. 
with the consequent closing of large works and the throwing out 
of employment of some 20,000 men, was unfortunate; and, coupled 
to this, the failure of two Baltimore trust companies and the sus- 
pension of several Pittsburg institutions brought about a condition 
which would, no doubt, have proved disastrous earlier in the finan- 
cial depression which has been witnessed for over a year. It is 
this market resiliency which lends constant hope to the optimistic 
side of the market. While it is conceded on every hand that there 
is in progress an industrial reaction, still the absolute lack of con- 
fidence and the abandonment of prices which the decline has 
brought forth strengthen the opinion in many quarters that these 
declines have more than offset the possible shrinkage in absolute 
value of stocks. As soon as a period of readjustment sets in 
there will, no doubt, be rallies in other industrials, a condition 
which has marked several naturally high-class securities within 
the last two weeks. This readjustment will, in all probability, 
show that, along with the general decline, there has been more 
than one stock pounded down to a great deal less than its normal 
value. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING OCTOBER 24. 


New York: Closing. 
Brooklyn Rapid Transit................. 331% 
Consolidated Gas ..................0000. 175 
General Electric ..................0000. 148 
Kings County Electric................... 150 
Manhattan Elevated .................... 13314 
Metropolitan Street Railway............. 107 
New York & New Jersey Telephone...... 140 
Westinghouse Manufacturing Company.. 160 

Boston : : Closing. 
American Telephone and Telegraph...... 123%, 
Edison Electric Illuminating............. 235 
Massachusetts Electric ................. TT 
New England Telephone................. 123 


Western Telepnone and Telegraph preferred 75 
It is stated that the earnings of the New England Telephone 
Company for the past six months show an increase even larger 
than the average yearly growth for several years past. The gross 
business of the company in 1902 increased 14 per cent, while in 1901 
the increase was 13 per cent. 


P. hiladelphia : Closing. 
Electric Company of America............ Th 
Electric Storage Battery common......... 44 
Electric Storage Battery preferred........ 48 
Philadelphia Electric ................... 5% 
Union Traction ............... cece ee 43, 
United Gas Improvement................ 79 

Chicago : Closing. 
Chicago Telephone ....................- lid 
Chicago Edison Light................... 137 
Metropolitan Elevated preferred.......... 53 
National Carbon common................ 15 
National Carbon preferred............... 85 
Union Traction common................. 4% 
Union Traction preferred................ 25 


The directors of the Chicago Edison Company have declared the 
regularly quarterly dividend of 2 per cent, payable November 2. 
Books close October 24 and reopen November 3. 

The annual report of the Metropolitan Elevated Company for 
the year ended June 30, 1903, is as follows: Gross earnings, 
$2,094,008; expenses, $1,037,181; leaving net earnings of $1,056,827; 
other income, $10,462, giving a total income of $1,067,289. The 
amount paid for charges and dividends was $1,162,886, leaving a 
deficit for the year of $95,597, as compared with a deficit of 
$46,639 for 1902. 

The National Carbon Company has declared the preferred regu- 
lar quarterly dividend of 1% per cent, payable November 14. 
Books close November 4 and reopen November 16. 

The present earnings of the Chicago Union Traction Company 
are said to be at the rate of $1,000,000 a year in excess of the 


last fiscal period. . | eee, 
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ELECTRIC LIGHTING. 


RUSH CITY, MINN.—Grantsburg will install an electric light 
plant. . f 


THOMPSONVILLE, CT.—The Enfield Electric Light and Power 


Company has a force ot men at work making extensions to its 
system. 


TOULON, ILL.—The new electric light system of Galva is ex- 
pected to be in operation in about two months. The poles are now 
being set and the wiring will soon commence. 3 


MURRAY, IOWA—The Osceola Electric Light Company, of 
Osceola, Iowa, purposes to furnish electric current to this city by 
means of an electrical transmission line from Osceola. 


BOSTON, MASS.—A contract has been awarded for the build. 
ing of an addition to the Gloucester Electric Lighting Company’s 
plant. The building will be of brick and will cost $8,000. 


SAN FRANCISCO, CAL.—A first mortgage has been filed for 
record covering a loan of $400,000 by the California Safe Deposit 
and Trust Company to the Mutual Electric Light Company, secured 
by a bond issue in the sum named. The lighting company mort 
gages all of its properties now owned or bereafter to be acquired 
by the corporation. 


KANSAS CITY, MO.—The Leavenworth Light and Heating 
Company has been awarded a contract to furnish are lights at Fort 
Leavenworth. The lamps are to run all night, and the company is 
to receive $80 a lamp a year. The company also agrees to furnish 
small electric lights to burn all night for 5.35 cents. The contract 
for lighting the fort is to run for ten years. 


ALBION, N. Y.—The board of aldermen has made a new con- 
tract with the Albion Electric Light and Power Company for street 
light service. The price to be paid is $65 per lamp. The lights are 
to be turned on half an hour after sundown and burn until one 
o'clock the next morning on all nights except when the moon is 
actually shining. On one month's notice the board may, if it wishes, 
change to an all-night service on the basis of $85 per lamp. 


FORT MADISON, IOWA—At a recent meeting of the council, 
a resolution was adopted, offering the Fort Madison Electric Light 
and Power Company a contract for the public lighting of the 
streets on a monthly basis, at the rate of $60 per lamp per year. 
The proposition is refused by the company on the ground that tc 
do the necessary work would entail an expense which would not 
be justified without a contract of at least one year’s duration. 


SALT LAKE CITY, UTAH—A deal has been concluded whereby 
the Utah Light and Power Company will acquire 2,000 horse-power 
which will be generated at the Garland sugar factory and transmit- 
ted to Ogden and Salt Lake over transmission lines to be constructed 
from the factory to the company’s transmission line at Ogden. The 
sugar company will have a power plant in connection with the fac 
tory, but will require the power only about three months of the 
year, and during the remaining nine months the Utah company 
will have the use of the power generated. 


ST. PAUL, NEB.—At a meeting of the city council a franchise 
was granted the Loup Valley Electric Company for the installation 
of an electric lighting system in St. Paul. The term of the fran- 
chise is twenty-five years. A maximum limit of seventeen cents 
per 1,000 watts, meter rate, or seventy-five cents a month for six- 
teen-candle-power lamps, $1.50 for thirty-two-candle-power and $8 
for 1,200-candle-power, flat rate, is tixed. The company is 
given ninety days from the date.of the franchise to commence work 
on the plant and six months thereafter for its completion. 


GRAND RAPIDS, MICH.—General Superintendent Meyer, of 
the municipal lighting station, in his annual report for last year, 
informs the board of public works that the circuits are now car- 
rying their maximum load and that no new lamps can be added 
without increasing the capacity. He recommends that two new com- 
plete circuits be constructed, one on the east and the other on the 
west side. The cost of operation of the lighting plant and system 
has increased this last year to $43.40 per lamp, as compared with 
$40.99 during the vear previous. It is claimed that the increase in 
the cost of coal is responsible for this condition. The total income 
of the lighting department was $36,040.15, and the expenses were 
$31,290.26. 
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TELEPHONE AND TELEGRAPH. 
OSHKOSH, WIS.—The Wisconsin Telephone Company will erect 
an exchange at Manitowoc. 
DES MOINES, IOWA—At Cedar Falls the lowa Telephone Com- 


pany will rebuild its exchange throughout. 


CONCORD, N. H.—The Citizens’ Telephone Company, of La. 
conia, has increased its capital stock to $70,000. 


DES MOINES, IOWA—The Jasper County Telephone Company 
has increased its capital stock from $100,000 to $150,000. 


LOS ANGELES, CAL.—The new Home Telephone Company will 
erect a new building in San Bernardino, to cost $16,000. 


CHATTANOOGA, TENN.—The Bristol & Washington County 
Telephone Company has secured an entrance into Greenville. 


MINNEAPOLIS, MINN.—The Northwestern Telephone Company 
will build a $12,000 addition for toll lines to its east side exchange. 


WASHINGTON, D. C.—The Frost Telephone Company has been 
incorporated by E. F. rost, C. W. Van der Hoogt and D. G. Clark. 


DUBUQUE, IOWA—It is stated that the Iowa Telephone Com. 


pany will within the next year expend $150,000 in improvements in 
this city. 


CAIRO, ILL.—A franchise was granted recently to the Central 
Union Telephone Company to erect and operate a telephone ex. 
change in Thebes. 


GUTHRIE, OKLAHOMA—The Lamont & Eddy Rural Telephone 
Company, of Lamont, has been incorporated by Jobn Cowen, Art 
Hollopeter and Swan Olson. 


CINCINNATI, OHIO—The Cincinnati Telephone Company has 
let the contract for the erection of a new exchange at Court and 
Race streets to Griffith & Sons. 


MONTGOMERY, ALA.—The Southern Bell Telephone Company 


has established a long-distance line connecting Huntsville with 
New Market and Deposit, Ala. 


SPRINGFIELD, ILL.—The Alexis Telephone Company, Alexis, 
has been incorporated with a capital of $2,000. The incorporators 
are Charles Rogers, J. W. Standley and W. A. McKnight. 


MADISON, WIS.—The Port Wing Telephone Company, Port 
Wing, Bayfield County, has been incorporated with a capital stock 


of $5,000. The incorporators are Axel Johnson, Carl Hogfeldt and 
Swanson Odgen. 


MOUNT MORRIS, N. Y.—The Rural Telephone Company, of 
Dalton, has been granted a franchise by the Nunda village trus 
tees for the use of the streets for the erection of poles and the 
stringing of wires. 


DOWNS, KAN.—The Downs Western Telephone Company has 
been incorporated with a capital stock of $50,000. C. W. Baldwin 
is president; M. F. Hudson, vice-president; R. Broderick, secretary, 
and J. R. Loomis, treasurer. | 


RICHMOND, VA.—The Albemarle Mutual Telephone Company 
has been granted permission to change its corporate name to the 
Farmers’ Mutual Telephone Company. T. F. Powell is president 
and Charles Miller, secretary. 


READING, PA.—At a recent meeting of the Conestoga Valley 
Telephone Company, held at Morgantown, plans were made for an 
extension of the company’s line to Birdsboro, and also for connec- 
tions with Reading and other points. 


JAMAICA, N. Y.—The New York & Long Island Telephone Com: 
pany has bought the franchise and privileges of the Knickerbocker 
Telephone Company in New York, Brooklyn and Queens Borough, 
and has consolidated with the South Shore company. 


TROY, N. Y.—The Champlain Telephone Company has been in 
corporated to connect the village of Champlain with Perry’s Mill, 
Coopersville and Chazy. The capital stock is $2,000 and W. O. 
Clark, James Burroughs, T. Dickinson, William Fraser, Hiram 
Briggs, W. H. Dunn and others are the directors. 


NASHVILLE, TENN.—The Lauderdale Telephone Company, of 
Lauderdale County, has been granted a charter with a capital stock 
of $1,500. The purpose is to manufacture electricity for telephone 
and general purposes and to construct, equip and operate a line 
from Ripley to Durhamville. Orpa W. Rice, J. Holmes and others 
are the incorporators. 
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ELECTRIC RAILWAYS. 


READING, PA.—Operations have been begun on the construc- 
tion of the Pottstown & Reading trolley line, the completion of 
which will afford trolley communication all the way to Philadel- 
phia. It is proposed to have the road finished before March 1. 


OXFORD, PA.—The town council has granted the right to lay 
tracks to the Wilmington, Kennett & West Chester trolley road, 
The tracks are laid from Wilmington to within about twelve miles 
of the town, and the projectors promise to have the road in opera. 
tion by the new year. 


HEMPSTEAD, L. I.—The New York & Long Island Traction 
Company has accepted the franchise granted by the town highway 
commissioners to build a trolley line rrom Freeport east to the 
town line at Seaford, on town roads and a private right of way. The 
line to be built will be the first link in the proposed route to 
Babylon. i i 


ASHTABULA, OHIO—It is reported that the Conneaut & Erie 
Traction Company will extend its line from Girard, Pa., south to 
Conneaut Lake. It was formerly intended to run the line to Albion, 
but it is now stated on good authority that the line will run from 
Girard to Lockport, thence to Cranesville, Albion, Conneautville 
and Conneaut Lake. 


MUNCIE, IND.—The Muncie City council has given the Indiana 
Union Traction Company a fifty-year franchise which permits the 
laying of double tracks as suggested by the company. Rights were 
given which will permit a loop surrounding the site recently bought 
for a terminal station. A station to cost $100,000 will be erected 
by the traction company. 

SPRINGFIELD, ILL.—Articles of incorporation have been filed 
by the Charleston, Champaign & Northern Interurban Railway, 
Company. The principal offices will be at Charleston and the 
capital is $10,000. The road is to be constructed from Charleston, 
Coles County, to Homer, Champaign County. The incorporators 
and first board of directors are W. R. Patten, W. F. Jenkins, J. B. 
Mitchell, C. L. Lee and J. L. Shisland, all of Charleston. 


STAUNTON, VA.—There has been filed in the Corporation Court 
a charter for the Virginia Power Corporation, with a capital of 
from $500 to $50,000, the home office of same to be in Staunton. 
Mr. C. Russell Caldwell is president and Mr. Lawrence H. Peyton, 
Herbert J. Taylor, of Staunton; J. J. Nicholas, of Port Republic; 
John Fulton, of Mt. Meridian, constitute the board of directors. 
The company is empowered to use power for manufacturing, mining 
and the like. ee 8 

MONONGAHELA, PA:—Donora capitalists have organized a 
new street car company, to be called the Monongahela & Clairton 
Street Railway Company. At Clairton the route will connect with 
the Frick line and make a complete service from Pittsburg to 
Donora. At Monongahela the line will make connections to 
Monessen, Bellevernon and Fayette City. The directors and officers 
are: President, J. M. Mullen; secretary, Oliver S. Scott; treasurer, 
Herbert Ailes. 

PHILADELPHIA. PA.—The General Traction Company, which 
has filed articles of incorporation in the county clerk’s office, Cam- 
den, N. J., with a capital stock of $100,000, is formed for the pur- 
pose of building and operating trolley lines between Camden and 
seashore resorts. One of the lines, it is said, will run to Atlantic 
City and another to Cape May, tapping other resorts along the 
South Jersey coast. The president of the General Traction Com- 
pany is W. W. Benson, of Philadelphia. 

JERSEY CITY, N. J.—The North Jersey Street Railway Com. 
pany recently absorbed by the Public Service Corporation of New 
Jersey, has bought a tract of land on the Hackensack river at 
Jersey City for which it paid $12,500. The river frontage is 300 
feet, the plot being 1,140 feet deep at the north end and 935 feet 
at the south end. It will be used for a new power-house in con. 
nection with an extension of lines on the west side of Jersey City 
Heights contemplated by the Public Service Corporation. 

PHILADELPHIA, PA.—The Burlington County Traction Com- 
pany has entered into a contract with the Interstate Construction 
Company to complete the electric road from Moorestown to Mount 
Holly, N. J.. which has been under construction for a year past, 
and upon which work was temporarily suspended. The com- 
pletion of the road will give Camden direct trolley lines to Mount 
Holly and Burlington. The line will be ten miles long and equipped 
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for high-speed service, and it is hoped to have it completed in six 
months. 


HARRISBURG, PA.—The Philadelphia Rapid Transit Com. 
pany has obtained a charter at Harrisburg to build the first link in 
the short line which the company intends to construct from the 
centre of Philadelphia to Willow Grove. The company is called 
the Glenside & Willow Grove Street Railway Company. The capital 
is $25,000, and the charter permits of a line from Keswick avenue, 
Philadelphia, to Willow Grove Park. The president is C. P. 
Weaver, special agent of the Philadelphia Rapid Transit Company. 


ALLENTOWN, PA.—Representatives have been seeking the 
right of way of landowners between Macungie and East Texas for 
a trolley line to connect with the Allentown-Reading line with 
Macungie. The Reading Traction Company is endeavoring to 
extend its line along the East Penn Railroad, where its road is 
not yet built. The traffic is to include freight business, and the 
run from Allentown to Macungie is to be made in thirty-eight 
minutes. As soon as the rights are granted work is to begin on 
the branch. i 


WASHINGTON, IOWA—The articles of incorporation for the 
new interurban line to be known as the Iowa City, Kelloma & 
Washington Railway were filed here recently, with an authorized 
capital stock of $50,000 and the right to increase the amount of 
stock at any time, and the work of surveying and buying the right 
of way will begin at once. This is the first interurban in this 
part of the state. The officers of the corporation are George 
Rodman, president; W. P. Coast, vice-president; W. J. Welsh, sec- 
retary; C. M. Keck, treasurer. The board of directors includes the 
officers and the following: L. G. Smith, G. S. Carson, Amos 
Alberson and S. W. Brookhart. 

WATERVILLE, ME.—A. F. Gerald, of Fairfield, has purchased 
the water power at Fowler’s rip on the Sebasticook river, one and 
one-half miles above Benton Falls, and will improve it at once. He 
buys the charter of the Sebasticook Manufacturing and Power Com- 
pany, which has been running some six years. Mr. Gerald expects 
to have a dam completed by January 1, getting a head of twenty- 
three feet and some 1,000 horse-power. He will establish electric 
generators, and, running a line of wire to the Kennebec river, ex- 
pects to sell power to people in Waterville and Fairfield. It is five 
and one-half miles to Waterville and two and one-half miles to 
Fairfield. The whole plant which Mr. Gerald proposes to have 
will cost some $50,000. l | 

PROVIDENCE, R. I.—The Providence & Burrillville Street 
Railway Company, which is planning to build a double-track elec- 
tric railway for passenger and freight service between Woon- 
socket and this city, connecting with the Rhode Island Company’s 
system to the south, and Woonsocket Street Railway Company to 
the north, has organized and elected as directors Edgar K. Ray, of 
Franklin, Mass.; Edward H. Rathbun and Frank E. Holden, of 
Woonsocket; F. E. Bartlett and Francis Fagan, of Burrillville; 
E. B. A. D. Thayer, of Franklin, and Thomas Martin, of Chelsea. 
The following named officers have been elected: President, E. H. 
Rathbun; general manager and treasurer, E. K. Ray; secretary, 
Frank E. Holden. The company has an authorized capital of $200,- 
000, and will apply for franchises in Lincoln and North Smith- 
field. Construction work is to begin in the spring, surveys and 
estimates of cost, etc., having already been made. 


WATERBURY, CT.—Rapid progress is being made on the project 
of the New Milford Power Company to supply various divisions 
of the Connecticut Railway and Lighting Company with power 
generated along the Housatonic river in the towns of New Milford 
and Kent and transmitted over long distances. The large plants 
of the power company at Boardman’s bridge and Bull’s bridge on 
the Housatonic are nearly completed. The work of constructing 
the’ distributing power plants at Waterbury, New Britain 
and Cheshire is being pushed. The needed rights of way for the 
poles and wires along the entire distance have all been secured, 
with a few exceptions. The few property-owners who have not 
yet deeded the desired rights of way will do so shortly. The New 
Milford company will supp!y power for both trolley and lighting pur- 
poses for the Waterbury, New Britain, Southington and Cheshire 
divisions of the street railway combine. The electric power line 
from New Milford to Waterbury will be in duplicate, with two sets 
of poles and wires, and for the remainder of the distance there will 
be a single set of poles, carrying six wires. 


644 ELECTRICAL REVIEW 


INDUSTRIAL ITEMS. 


THE EMPIRE ELECTRIC SUPPLY COMPANY, 57 West Jack- 
son Boulevard, Chicago, Ill., has added a full line of electric light- 
ing and telephone supplies and is now prepared to quote prices and 
make prompt shipments. 


THE ELECTRIC GAS LIGHTING COMPANY, Boston, Mass., 
is sending out bulletin No. 1, entitled “The Specializing of Interior 
Telephone Apparatus.” This describes the details of the Samson 
telephone apparatus whieh this company is placing om the market. 


STANLEY & PATTERSON, 93 Liberty street, New York city, 
manufacturers of general electrical supplies, operate a depart- 
ment devoted exclusively to electrical engineering and electrical 
construction and repair work. This department is operated in 
connection with their manufacturing and supply department. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., is mailing a description and price list of Dixon graphite 
lubricants. This booklet illustrates the form in which the special 
graphite compositions are put up, and details the special work for 
which each is designed. The booklet will be sent upon request. 


THE DAYTON MANUFACTURING COMPANY, Dayton, Ohio, 
is distributing its catalogue No. 110. This is a handsome pro- 
duction, printed on heavy cut paper, and shows the applications 
of the “Silvey” electric light for railway cars and appliances per- 
taining thereto, “Silvey” storage batteries, dynamos, motors, etc., 
and every description of car furnishings. 


THE PAIRPOINT CORPORATION, New Bedford, Mass., is the 
headquarters for the celebrated “McCreary” shades. These are 
made in Empire or green finish, silver finish, and Colonial or white 
finish. These shades are made in seven, eight, nine and twelve- 
inch sizes, and they are also made for sixteen and thirty-two- 
candle-power lamps. 


THE CLEVELAND CAR AND CRANE COMPANY, Wickliffe, 
Ohio, is distributing a series of booklets describing Cleveland 
cranes of the electric traveling type, hand and electric jib post and 
car types, hand power traveling cranes, and Armington electric 
hoists built by the Cleveland company. This covers a line of hoist- 
ing apparatus of a wide range, and the bulletins are worth writing 
for. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., will be 
pleased to send to any one interested, upon request, bulletin No. 
38. This describes a line of form L motors, which are adapted for 
either wall or ceiling suspension. The line includes machines of 
from one-quarter to three horse-power, and the design of these mo- 
tors is such that they can be used with equal effectiveness for 
direct, belt or gear driving. 


THE F. BISSELL COMPANY, Toledo, Ohio, is distributing 
throughout the electrical fleld a mailing card having attached to 
it a spider wire cleat for cable pole work and construction. This 
is of tough maple, held by screws or nails, and drilled for five 
wires for the full end of the cross-arm. When used with bridle 
rings this makes a holder for spider wires between the pole- 
houses and the insulators. The sample sent is for a small wire. 


PASS & SEYMOUR, Solvay, N. Y., are meeting with a brisk 
demand for their decorative and wiring specialties. The city of 
Allentown, Pa., was elaborately decorated during the week of the 
State Firemen’s convention, held there recently. The illuminations 
were equal to those seen in larger cities, and the work reflects 
great credit on the electrician, Mr. H. H. C. Smith, of Allentown. 
Pass & Seymour's goods were greatly in evidence on this occasion. 


THE STANDARD PAINT COMPANY, 100 William street, New 
York city. is distributing an attractive mailing card advertising 
its “Ruberoid” roofing. This is a durable roofing, to take the place 
of tin, iron and shingles. It is built upon modern scientific prin- 
ciples, containing a water-proof, acid-proof and fire-resisting satu- 
ration, and does not dry out from long exposure nor melt away 
from heat. remaining elastic and pliable. This roofing has been on 
the market for twelve years and has given constant satisfaction. 
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THE H. T. PAISTE COMPANY, Philadelphia, Pa., reports grati- 
fying sales for its three-screw fixture socket. This fixture socket, 
the manufacturer states, possesses many advantages in its holding 
together under all sorts of strains in places such as trolley and 
railway cars, where an extra fastening is necessary. The company 
has just completed a shipment of its large order for the United 
States Government printing office, Washington, D. C. This contract 
particularly specified that the sockets must be able to stand the 
vibration of the building, due to the running of the large printing. 
presses. 


JAMES T. PEARSON, Burnley, Lancashire, England, electrical 
and mechanical engineer and manufacturer, will be pleased to send 
to any one interested illustrated literature detailing his safety 
apparatus and automatic blocking and braking devices for tramway 
systems. Other recent additions to the literature produced by Mr. 
Pearson are short treatises on “The Destruction of Gas and Water 
Pipes by the Leakage of Current from Tramways, and Remedies 
Therefor,” and a description of the system which he has in 
vented for operating tramways without a third rail or without a 
trolley equipment. 


THE KINSMAN ELECTRIC AND RAILWAY SUPPLY COM- 
PANY, 91 Liberty street, New York city, is meeting with great suc- 
cess in marketing its improved “Daylight” desk lamp. This elec- 
tric desk lamp is constructed upon scientific principles and is of 
great value to those who are compelled to do desk work. The 
light is soft and abundant, and so distributed as to leave no dark 
shadows or corners on the desk. At the same time, the lamp itself 
is entirely shaded from the eyes. This lamp has an ornamental 
appearance and is adjustable in six directions. It in no way inter- 
feres with the opening and closing of a roll-top desk, and requires 
no electric wires in the desk. 


THE AMERICAN SCHOOL OF CORRESPONDENCE at the 
Armour Institute of Technology, Chicago, 111., announces the follow- 
ing incident, as exemplifying the value of correspondence instruc- 
tion: “Mr. George B. Tinkham, for a number of years engineer of 
the Upson Nut Company, Cleveland, Ohio, through native skill 
and knowledge gained by correspondence study, invented and 
patented a hydrocarbon device for increasing the efficiency of a 
brick furnace. On the suggestion of the American School of Cor- 
respondence, Mr. Carl S. Dow, chief of the department of mechani- 
cal engineering, was selected as best fitted to give an impartial 
judgment on the value of the apparatus, both from the viewpoint 
of the manufacturer and the inventor. The apparatus is practical 
and is, no doubt, of much value, and credit is due to Mr. Tinkham 
as an inventor. According to his own statement, Mr. Tinkham 
owes nearly all his knowledge of the theory of engineering to his 
courses with the American School of Correspondence.” 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind.. 
manufacturer of the “Wood” systems, in bulletin No. 1048 de- 
scribes and illustrates belted direct-current generators, types MP, 
LB and MPL. The small generators are built in sizes from three- 
quarters to thirty kilowatts, and are two-bearing machines. The 
medium size line consists of six-pole generators having separate 
field frame, laminated pole-pieces and two bearings. These vary 
in capacity from twenty to ninety kilowatts. The larger generators 
are three-bearing machines and range from 100 to 400 kilowatts. 
This bulletin gives a list of plants in the United States where from 
one to four machines of this type are in operation. Other litera- 
ture which the Fort Wayne company is now distributing is a blotter 
bearing an illustration of a side wall with a bracket hanger 
carrying a Fort Wayne type A transformer. Catalogue No. 2007 de- 
tails the parts of direct-current series form C “Wood” arc lamps, and 
there is also a reprint of an article by Mr. Edward A. Wagner, on 
transformer insulation. An interesting letter from Mr. R. Dean, 
the superintendent of the East Chicago lighting station, relates the 
successful operation of a thirty-kilowatt, 6,600-volt type A trans- 
former during a severe lightning discharge on the evening of 
July 9. In this case the lightning discharge leaped from the con- 
nection clips to the iron strap supporting the porcelain block, & 
distance of about three inches, blackening the inside of the case 
and burning the connections away. The connection block was re- 
placed and the transformer connected into circuit and tested for 
weak insulation. The transformer windings were found to be 
absolutely uninjured. 
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It was most unfortunately true a few years ago that many 
pretended medical cures were described as electric treatments, 
with the idea of deceiving the unfortunate patients. This is 
not as serious to-day as it was some years ago, and on the other 
hand there has been a profitable study of the use of electrical 
effects in a legitimate way for treating disease. An instructive 
instance of this kind is described in a recent issue of the Lancet 
in which the practitioner describes his successful use of high- 
frequency alternating currents to cause electric osmose by means 
of which drugs were introduced into the tissues of the dis- 
eased part. In twenty-two per cent of the cases of cancer 
treated, the treatment was successful, and he has come to the 
conclusion that a radioactive salt of strontium induced into the 
tissues by cataphoresis by high frequency currents would prove 
the desired panacea for all forms of malignant disease. 


SHOP TESTING OF MOTORS AND GENERATORS FOR 
COMMERCIAL SERVICE. 


The series of articles on shop testing of motors and gener- 
ators appearing in the ELECTRICAL Review should be of in- 
terest to the man actually engaged in this work, and particularly 
so to the student of electrical engineering. The difference 
between laboratory tests and shop tests is not always made 
clear. In the factory two classes of work are recognized—the 
research work which is carried out on a new type of apparatus, 
and the commercial test through which all apparatus is put to 
show that it will meet its specifications. The first may be con- 


‘sidered a test of design; the latter, a test of workmanship. 


These points, as well as the proper method of carrying out the 
tests, the care which must be observed in each case, and the 
allowable approximations, are all clearly explained in these arti- 
cles. Mr. Abry is a technical graduate, and has also worked 
his way up through the testing department of one of our large 
electrical manufacturing companies. He is thus well fitted to 
present the subject clearly and instructively. 


TEMPERATURE RISE IN RAILWAY MOTORS. 

In a paper presented by Dr. Cary T. Hutchinson at the last 
meeting of the American Institute of Electrical Engineers, a 
method is described for determining the rise of temperature 
of railway motors in service, so that for any particular class of 
service a suitable motor and gearing can be selected. The 
problem is quite complex, and for this reason various assump- 
tions in regard to operating conditions were necessary, but 
the results obtained by the method are in satisfactory agreement 


with those given by actual tests. 


Analytical Studies Helpfal. 
Such studies of electrical machinery are valuable in so far 
as they enable us to use our machines most effectively. Elec- 
trical machinery differs from other machinery in that its capac- 
ity is limited, not by the applied voltage or the mechanical 
strength of the materials, but by the heat which can be dis- 
sipated. If a steam engine or other prime mover is over- 
loaded it simply works less efficiently. An electric motor is 
usually designed to work most efficiently at its normal 
rating. If it is overloaded it not only operates less efti- 
ciently, but its temperature will rise. Such rise may 
do no damage, unless excessive or prolonged, and for this 
reason the specifications for electrical machinery frequently 


call for a machine that will stand a certain overload 
for a specified time. It is therefore important in lay- 
ing out the equipment for any particular service that a 
motor should be selected which is in all respects the best one 
for that service. It is for this purpose that Dr. Hutchinson 
has developed his method. This can not be described here, 
but his paper will be found elsewhere in this issue. 
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SOME PHASES OF TECHNICAL EDUCATION. 

The education of engineers is still receiving a good deal of 
attention from the technical papers and associations. In Eng- 
land a good deal of uneasiness has been caused by the sharp 
criticisms made by practising engineers of the English method of 
furnishing technical instruction. That this agitation is bearing 
fruit is shown by several reports on technical education which 
have recently been’ presented to various bodies. One of these, 
presented by Principal R. Mullineux Walmsley, to the governing 
body of the Northampton Institute, is of interest to us because 
it gives the results of a tour made by Mr. Walmsley with the 
particular object of investigating the condition of technical edu- 
cation in the United States. An abstract of this report was 
given in the ExectricaL Review of October 31. 

Report Favorable to American Schools. 

On the whole, the report was favorable to our methods, and 
decidedly unfavorable to the British lack of method. 7 
phases of our methods were criticised—perhaps not unjustly. 


Some 


One of these is overloading the student with work of all kinds. 
In the last two years of the usual four-year courses particularly, 
the student is forced to take courses in many special branches of 
his subject, and, from the limited time which can be given, such 
courses can not be thorough. Om the other hand, a good deal 
of time in the first two years is given to manual training, al- 
though the student does not intend to become a mechanician. 


Manual Training and Trade Schools Criticised. 

The report takes an unfavorable view of our manual train- 
ing schools and trade schools. The former are thought to at- 
tempt too much, endeavoring to compete with the technical 
college, with the result that they turn out men who do not 
make good foremen and who are not well prepared to take 
an engineering course at college. 


Objectional Features of Our System. 

In an excellent article on technical education in the No- 
vember issue of the Engineering Magazine, Dr. Louis Duncan 
also criticises our system. He lays stress upon the evil effects 
of attempting to instruct the student too much, leaving too 
little to the man himself. He believes too much time is given 
to lectures and the study of text-books. It does not seem to 
be considered that information, as such, is not of great impor- 
tance. What should be attempted is to make the men mental 
factories, and not mental storehouses. For this reason Dr. 
Duncan does not think that the most elaborately equipped in- 
stitutions can point to a seemingly proper proportion of really 
successful graduates. Such institutions attract large classes, 
with the result that the instructor is not able to give as much 
personal attention to the individual members as is desirable. 
In handling such large classes much of the work becomes mere 
routine. On the other hand, these elaborate equipments bring 
the student into contact with practical machines, and not mere 
toys. There is, however, one possible drawback to elaborate 
equipments: Technical schools can not afford to scrap their 
machinery as soon as it is out of date, and if electrical 
machinery develops as rapidly within the next ten years as it 
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has in the past ten years, it will not be long before many labora- 
tory equipments which are excellent to-day will be antiquated. 
These machines will still have an educational value, but will 
no longer conform to the practice of the day. 


Training of the Imagination Neglected. 

Another point upon which Dr. Duncan lays particular stress 
is the cultivation of the imagination. This is a matter which 
is seriously neglected in our present school systems. The 
student insists upon having a machine or a drawing to assist 
him in the simplest problems, and he does not develop the 
faculty of picturing to himself the conditions of the problem. 
The trouble probably starts in the primary school, or even in 
the kindergarten. The child is taught not to count, but to count 
blocks, and the teacher will not venture to talk about a cat 
unless she can show one to the class, and the same system is 
used too much throughout all the schools. 
for training the imagination is important in all education, but 


This is wrong, 
particularly so in developing an engineer. Real engineering 
work consists in solving new problems, in devising and per- 
fecting new machinery and methods, and in this work a well- 
trained imagination is essential for success. 


PRACTICAL STANDARDS FOR ELECTRICAL MEASUREMENTS. 

Next in importance to the fixing of electrical units is the 
construction of practical standards of such form and material 
that they will be permanent and can be tested and used con- 
veniently. Specifications for such standards are usually drawn 
up by some authoritative body after mature thought and pains- 
taking study of such data as is obtainable and which in any way 
bears upon the construction and behavior of the proposed 
standard. When a decision of this kind has been reached, the 
standard must then be considered on probation. Several such 
standards are constructed with the greatest care, and these are 
preserved and a record of each is carefully kept. Upon this 
record much depends, and it is not sufficient that the standard 
should be watched for a few months or a few years, but for a 
long period of time. And, at the same time, other suggested 
standards and methods of construction should be examined with 
reference to the accepted standard, with a view of determining 
whether the proposed standard can be constructed more ac- 
curately than the old, whether it would be less liable to change, 


and, as a minor consideration, whether it would be more con- 
venient. 


The Standard of Electromotive Force. 

To illustrate this point, it may be mentioned that at the In- 
ternational Electrical Congress, which will be held at St. Louis 
next year, the question will probably be brought up of replacing 
the Clark cell—which is the legal standard of electromotive force 
tu-day—by the cadmium cell. The objections to the Clark cell 
are that it is troublesome to construct, it is seriously affected by 
Impurities in the materials used; it has an odd value and a high 
temperature coefficient, and, most serious of all, the accuracy of 
its legal value is in question. The cadmium cell which is pro- 
posed in place of the Clark is not so troublesome to construct, 
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has a value near unity and an almost negligible temperature co- 
efficient, advantages worth consideration, though they may not 
be sufficient to cause the Clark cell to be discarded. Whatever 
the outcome of this attempt to change the legal standard, it 
should be remembered that it is not the absolute value of the 
volt which is in doubt, but the actual electromotive force de- 
veloped in the Clark cell and the question to be decided is whether 
the cadmium cell is not the more convenient form of apparatus. 


Record of the British Association Standards of Resistance. 
Of equal importance with the selection of a standard of elec- 


tromotive force 1s that of selecting a standard of resistance. 
In 1898 independent determinations of the value of an ohm 
were made in this country, in England and in Germany. From 
the average of the three values it was decided that a column of 
mercury one square millimetre in section and 106.3 centimetres 
in length, would have a resistance of one ohin at 0 degree centi- 
grade, and the resistance of such a column of mercury has been 
defined as the international ohm. The construction in this way 
of a resistance is diflicult, and the apparatus is of such a charac- 
ter that it can not be used conveniently. For this reason, 
standards of resistance are usually constructed of some metal 
or alloy supposed to be little subject to change. Such standards 
must be watched carefully during their existence with a view 
to detecting any change. An instructive study of such resist- 
ances is given in a report of a committee to the British associa- 
tion, which was presented at the annual meeting of the associa- 
tion at Southport, in September, and which gives a record of 
the standards preserved at the British National Physical Labora- 
tory. It appears from this report that changes have shown them- 
selves in all the original silver-platinum coils. The relative 
values of these coils have been discussed in previous reports to 
the British association, the 1888 report containing a very com- 
plete comparison of all the earlier coils. It was shown then that 
they agreed with the values assigned to them by Fleming in 
1881. The conclusion was therefore drawn that, with the ex- 
ception of the platinum-iridium coils, no really certain variations 


- = 3 —— = - ma = ati 


SHOP TESTING OF MOTORS AND GENER- 
ATORS FOR COMMERCIALSERVICE—V. 


BY BERTRAND B. ABRY. 
Eae Speed. Main Volts 
3—SPEED TEST. EENE. (vere 
Before beginning this test the cold re- 
sistance should be measured if not al- 
ready obtained. This is done by the fall 
of potential method as explained earlier. 


Throughout the 


These resistances are reduced to a basis Amperes a 
b 


of twenty-five degrees centigrade on the 


assumption that two and one-half degrees - E e ears, 


centigrade is equivalent to a change of 
one per cent in the resistance. This re- 
sistance at twenty-five degrees centigrade 
is then increased a certain amount cor- 


During the test make the following 
motor observations: 
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could be traced in the other coils. In reports made in 1890 and 
1892, however, changes in three of the standards had been re- 
corded. One standard remained unchanged in value until 1901. 


Reasons for Changes. 

The reasons for these changes are difficult to trace. In some 
cases the change may be due to a removing of the coil to another 
place for making new determinations of its value. Changes 
in certain coils appeared after the coils had ‘been subjected to a 
very low temperature, which mav have started strains. It ap- 
pears from the report that the new platinum-silver standards 
have retained their values since 1898, practically unchanged. 


Comparison of Various Standards. 

The present report also gives a comparison of the British 
standards and those of the Reichsanstalt, the results indicating 
that the unit of the British association is less than that of the 
Reichsanstalt by 0.000105. This result is deduced from a series 
of experimental concordant measurements on coils of six differ- 
ent values—one-tenth, one, ten, 100, 1,000 and 10,000 ohms. 
Both the unit and the multiple coils agree in giving the same 
difference in the Reichsanstalt and British standards. 


Accuracy of the International Ohm Questioned. 

l'rom a study of the records, the committee has come to the 
conclusion that the length of the mercury column constituting 
the international ohm—which has been defined as 106.3 centi- 
metres—does not give the absolute value. The absolute unit, 
as deduced from the coils of the association, has a length of 
196.291 centimetres, and thus the absolute unit is thought to be 
smaller than the international ohm by 0.009 per cent. The re- 
port concludes that the British Board of Trade unit of resist- 
ance is too small by 0.015 per cent. Should further investiga- 
tions, now in progress, confirm the deductions drawn in this 
report, would it not be well for the International Electrical Con- 
gress, in addition to the consideration of a new standard of 
electromotive force by it, to consider the appointment of a 
committee to redetermine the absolute value of the ohm and to 
make investigations with a view of deciding upon suitable meth- 
ods of constructing working standards ? 
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total resistance of the motor is to the 
resistance of the field alone. That is, the 
current being constant the voltage varies 
directly as the resistance. For con- 
venience tabulate and designate the cal- 
culation, as follows: 


Amperes. Field Volts. 


| 
test keep the main 


i i A yer Wiehe 


| Total Obkeneea 


; Total Calculated | : 
Pii | Observed Calculated, Effective | Effective : Observed | Calculated 
Volts. , Drop. Speed. Speed. 
ep o (d) (d) | (e) (e’) a | w) 
| | 


Drop. | Volts. Volts. | 


Eu 


| 


responding to the average temperature 
at which the motor will probably run 
when in service. ‘This was fully ex- 
plained under direct-current generators. 

To conveniently make this test the 
motor should be direct-connected to a 
similar machine driven as a generator 
and feeding into a rack. In this way the 
load may be readily varied. 


voltage constant. After the test has been 
completed correct the speed observed, to 
correspond to the above average tempera- 
ture at which the motor will probably 
run in service. This correction is made 


„on the following basis: 


It is assumed that the total drop in 
voltage (i. e., across armature and field) 
is to drop across the field alone, as the 


Then according to the above assump- 

tion, 
(d) : (e) =: (R, + R,) 2 B, 

or, (¢) = (c) x (R, + R,) 4 R, 
but 
(R, + R,/ R, is a constant at any given 
temperature, such us the average tem- 
perature of the motor in service as re- 
ferred to above. 
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Therefore 
(d) = (c) x K 

Also 

(d') = (a) x (Ra -+ R,) 

(e) = (b) — (d) 
and (e') = (b) — (d’) 

Then since the speed varies with the 

voltage, the following relation holds: 


(s') : (s) =: (e') : (e) 
(s') = (s) x (e') / (e) 


In this manner the corrected speed is 
obtained for the increased temperature 
at which the motor will probably run in 
service. Seventy-five degrees centigrade 
is generally taken as a safe working limit 
for railway motors. 

Having thus corrected the speed for 
different loads, plot it, using revolutions 
per minute and ampere as co-ordinates of 
the curve. A curve of the general shape 
shown in Fig. 13 will result, and should 
be marked “Speed at, say, seventy-five 
degrees centigrade.” 


that is, 


4—BRAKE TEST. 


The brake test on a series motor is 
made in very much the same way as in 
the case of shunt and compound motors. 
The torque may be conveniently measured 
by means of a Prony brake. It is diff- 
cult to get accurate speed readings during 
a brake test and it is not necessary to 
observe the speed if a speed test has al- 
ready been made and the results corrected 
and plotted as in Fig. 13. 

Make the following observations: 


Calculated Speed 
(as Obtained from 
Speed Test). 


Volts. Amperes. ; Torque. 


| | 
| 
Hold the voltage constant throughout 
the test and vary the current, that is, 
the load. After the test has been made, 
obtain from the speed curve the corre- 
sponding speed values, and reduce the 
torque to pounds at one-foot radius. 
Make a careful preliminary plot of this 
speed and torque on an ampere base. 
From these preliminary curves choose 
even values of the amperes for con- 
venience, and read corresponding values 


of the speed and torque. Tabulate the 
results as follows: 
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Knowing the speed and torque, the 
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brake horse-power may be computed from 

the formula: 

B. H.-P. = speed x torque x 2 7/33,000 
= speed x torque x v.0001904 

where torque equals pounds pull at 1’ 

radius. 

The 

E. H.-P. = amperes x volts / 746. 


Lastly, the efficiency is computed from 


Am peres 
Fic. 13.—SPEED Curves—Serigs MOTOR. 


the ratio of the brake horse-power to the 
electrical horse-power. After these calcu- 
lations have been made the characteristic 
curves may be plotted altogether, as 
shown in Fig. 14. These curves are 
plotted on an ampere-input base; conse- 
quently at zero amperes, we have zero elec- 
trical horse-power. In other words, when 
the voltage is held constant, the elec- 
trical horse-power varies as the current 
and we get a straight line curve through 
the origin. 


The torque and brake horse-power 


Fic. 14.—CHARACTERISTIC CURVES—SERIFS8 
MOTOR. 


curves start a little above zero amperes, 
because the losses must first be supplied 
before power can be obtained from the 
motor. Notice also that the general shape 
of the brake horse-power curve is convex, 
and that it tends to fall away from the 
electrical horse-power curve, the heavier 
the load. The difference of the ordinates of 
these two curves represents, of course, the 
loss in the motor at any given load. 
This greater difference, the larger the cur- 
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rent, is due chiefly to the fact that the 
copper loss on heavy loads increases very 
fast, and is a large percentage of the total 
loss. 

The curves in Fig. 14 are not drawn 
to exact scale, but when accurately plotted 
it will be noted that the torque increases 
much faster than the current, and ap- 
proximately in this ratio three times the 
torque at double the current. 

The efficiency curve is in all cases con- 
vex in general form. The downward ten- 
dency of the curve at overloads is due to 
the rapidly increasing losses. It is cus- 
tomary to plot only that portion of the 
curve as shown, but when drawn in full 
it crosses the X axis at zero brake horse- 
power. 

As a check upon the efficiency obtained 
from the brake test, the efficiency may 
be calculated from the losses in a manner 
similar to that explained under shunt 
and compound motors. In the case of a 
series motor, however, the same cur- 
rent goes through the armature and field, 
hence the C?R loss in armature and field 
may be calculated as one loss. The iron, 
friction and windage loss may be obtained 
from the iron loss and friction curve for 
the different current values taken. .With 
these exceptions the method of calculat- 
ing the efficiency from the losses for a 
series motor is similar to that used for 
the shunt motor. 

These characteristic curves of a railway 
motor obtained from a shop test give all 
the information desired in connection 
with the application of the motor to 
actual service, when the armature speed 
has been reduced to miles per hour, and 
the torque at one-foot radius to tractive 
effort at the rim of the car wheel. 

In figuring the size of motor required 
for any particular railway service, it is 
more convenient to know what pounds 
pull the motor will exert at the rim of 
the car wheel, that is, the tractive effort. 
This tractive effort at the rim of the 
wheel varies directly as the torque at one- 
foot radius, directly as the ratio of the 
gear to the pinion, directly as the effici- 
ency of the gears, and inversely as the 
radius of the car wheel. We may write 
this in the form of an equation, as 
follows: 

Tractive effort = 
Torque (at Ll’ radius) x gear / pinion X 
L’ / radius wheel x efficiency of gears. 


With the aid of this formula we may 
calculate the tractive effort curve for any 
size wheel and any gear ratio. It is then 
customary to plot the characteristic 
curves, replacing the torque by the trac- 
tive effort curve, which is of the same 
general shape. 
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EXPERIMENTS FOR IMPROVING THE 
CONSTRUCTION OF PRACTICAL 
STANDARDS FOR ELECTRICAL 
MEASUREMENTS—1.! 

During the year a very complete com- 
parison of the resistance standards belong- 
“ing to the association has been carried 
out, and the standards have been com- 
pared with those of the Reichsanstalt and 
of the Board of Trade. The various units 
discussed in the report are: (1) The 
“ohm” 109 C. G. S. units of resistance; 
(2) the international ohm—viz., the re- 
sistance at 0 dereree C. of a column of 
mercury of uniform section 106.3 cm. in 
length and 14.4521 grammes in mass; 
(3) the original B. A. unit; (4) the 
Board of Trade unit, supposed to represent 
the international ohm, but constructed in 
1891 so as to be equal to 1.01358 B. A. 
units; (5) the N. P. L. unit defined as 
No. 4, as deduced from the wire standards 
of the association; (6) the Reichsanstalt 
unit, constructed at the Reichsanstalt to 
represent the international ohm; (7) the 
mercury tubes, constructed at the 
National Physical Laboratory to repre- 
sent the international ohm. 

A full account of this comparison 1a 
given in Appendix I to the report, by 
Mr. F. E. Smith, of the National Physical 
Laboratory. It appears from this that 
changes have shown themselves in all the 
original platinum-silver coils. The rela- 
tive values of these coils are discussed in 
the reports of the committee for 1888, 
1890 and 1892. The 1888 report con- 
tains a very complete comparison of all 
the coils, not merely those of platinum- 
silver; and it is there shown that they 
then agreed with the values assigned to 
them by Fleming in 1881. The con- 

«clusion is also drawn in the same report 

that, with the exception of the platinum- 

iridium coils A and B, no really certain 
variations could be traced in the other 
coils between the results of Matthiessen 
and Ilockins comparisons in 1864 and 

1867, those of Chrystal in 1876, Fleming 

in 1881, and the present secretary? in 

1888. A postscript to the report for 1888 

recorded, however, an appreciable change 

in the coil F in the autumn of that year. 

In Appendix I Mr. Smith starts with the 

values given in the 1888 report, which 

are, as nearly as we can tell, the original 
values of the coils. 

1 Report of a committee of the British Association, 

consisting of Lord Rayleigh (chairman), Dr. R. T. 

Glazebrook (secretary), Lord Kelvin. Professors W. E. 

sir Oliver Lodge Dr. A. Muirhead, Sir Wel) Peete 

Professors J. D. Everett, A. Schuster, J. A. Fleming 

Rev. D (, Fitzpatrick, Drv G Johnstone Bee ee: 

fessor S. P. Thompson, Mr. J. Rennie, Dr.E H. Griffiths, 

Sir A. W. Rucker, Professor H. L. Callendar and Mr. 


George Matthey. Presented at the annual meeting of 
the British Association at Southport. 


aIt is possible that coil F is an exception to this 
Statement. 
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Changes in the three standards F, G, H 
have already been recorded in previous 
reports (1890 and 1892). The standard 
coil Flat remained unchanged in value 
until 1901-1902. Between the observa- 
tions recorded in these years it increased 
in resistance by 17 x 107° B. A. U., and 
has not varied since. The alterations in 
the other coils, since the comparisons in 
1888, have beenas follows: (F) + 97 x 
10° B. A. U.; (G) + 33 x 10° B. A. U.; 
(H) +18 x 10> B. A. U. It should, how- 
ever, be noted that while between 1888 
and 1890 the change in F was + 64 x 107° 
B. A. U., that in G was — 27 x 1075, and 
in H — 13 x 10%. Since 1890 the same 
coiis changed by + 33 x 107°, + 54x107’ 
and 31 x 10° B. A. U., respectiveiy, 
while between 1901 and 1902 Flat, as has 
already been stated, rose by 17 x 107° 
B. A. U. It is not easy to trace the causes 
of these changes. In the case of Flat the 
observations in 1901 were made at Kew, 
those in 1902 at Bushy House, and the 
change may in some way be connected 
with the removal of the coils. The 
changes in F, G, H first showed them- 
selves after the coils had been subject to 
a very low temperature, and may have 
been started by strains due to this. Ap- 
pendix I gives the details on which these 
various statements are based. It appears 
also from the same appendix that the 
new platinum-silver ohm standards of the 
association have retained their values 
since 1898 practically unchanged. 

The comparison between the standards 
of the association and those of the Reich- 
sanstalt leads to the result that the unit 
of the association (No. 5 of those defined 
above) is less than that of the Reichsanstalt 
(No. 6) by 0.000105 ohm. This result 
is deduced (table IX of Appendix I) from 
a series of extremely concordant measures 
on coils of value 0.1, 1, 10, 100, 1,000 and 
10,000 ohms; thus both the unit and the 
multiple coils agree in giving the same 
difference between the Reichsanstalt and 
ourselves. 

By the kindness of Mr. Trotter a com- 
parison has been made between the Board 
of Trade unit and those of the association, 
with the result that, as deduced from the 
unit coils, the Board of Trade unit is less 
than that of the association by 0.00006 
ohm. This result, however, is not con- 
firmed by a comparison of a 1,000-ohm coil 
belonging to the association with one of 
those of the Board of Tirade; these coils 
show no difference. 

The above statements are made on the 
assumption that the various changes in 


‘If the view be accepted that the laboratory unit is 
the same as in 189), the Board of Trade standard has 
fallen since that date by 0.00008 ohm. 


649 


the coils which have undoubtedly oc- 
curred have been rightly interpreted, so 
that we can now recover the absolute 
C. G. S. value of the coil Flat, and hence 
of the standard ohm as originally deter- 
mined at the Cavendish Laboratory, and 
defined by the committee in the Edinburgh 
Report, 1892. That this is the case is 
borne out by the results of the experi- 
ments on the specific resistance of mer- 
cury, a summary of which is given in 
Appendix IJ. These are not yet complete. 
Mr. Smith has, however, constructed and 
calibrated eleven mercury tubes. The 
mean cross-section of each of these has 
been determined by at least four different 
sets of measurements. In nine cases the 
greatest difference between any measure- 
ment and the mean is not more than 
0.001 per cent. The values found for the 
resistance of each tube do not differ by 
more than 0.001 per cent. 

If we assume as above that the values 
of the wire standards of resistance of the 
association are known in terms of the ab- 
solute C. G. S. unit, then it follows that 
the length of the column of mercury, 1 
sq. mm. in section, which would have a 
resistance of 109 C. G. S. units, would be 
106.291 cm. The value found for this 
same quantity by the secretary (Mr. Glaze- 
brook) and Mr. Fitzpatrick in 1888,! was 
106.29 cm. We infer then that we still 
can recover froin our standard coils the 
absolute C. G. S. unit of resistance. 
Again, the length of the mercury column 
constituting the international ohm has 
been defined as 106.3 em. But we have 
seen that the absolute C. G. S. unit, as 
deduced from the wire coils of the associa- 
tion, has a resistance equal to that of 
106.291 em. Thus the absolute unit? is 
smaller than the international ohm by 
0.009 per cent. Again, it has been stated 
above that the unit deduced from the 
standards of the association is smaller 
than that of the Reichsanstalt by 0.0105 
per cent. Thus the mercury standards 
of the Reichsanstalt, constructed to rep- 
resent the international ohm, exceed those 
just made for the association by Mr. 
Smith by 0.0011, per cent, or 1.5, parts in 
100,000. 

Again, if these results be accepted, 
since the Board of Trade unit as derived 
from the wire standards is less than that 
of the association by 0.006 per cent, and 
the association unit is too small by 0.009 
per cent, it follows that the Board 
of Trade unit is too small by 0.015 


1 Phil. Trans., 1888. 

2 The resistance taken for a column of mercury 1 sq. 
mm. in section, 100 cm. in length at 0 degree C. at the 
Edinburgh meeting in 1892 was 0.9407 x 10° C. G.S. units. 
Mr. Smith's experiments give, assuming the values of 
eis coils known, the result 0.9408 x 10° C. Q. S5. 
units. 
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per cent. This difference arises in part 
from the fact that the standards of the 
association, from which the Board of 
Trade standard was copied by the secre- 
tary in 1891, are too low; in part from 
the fact that the Board of Trade standard 
has diverged slightly from that of the 
association since 1891. 

Thus, to sum up this part of the report, 
it may be stated that: 

(a) The original B. A. unit and the 
standard ohm based on it (Nos. 3 and 5 
of the units concerned) can be recovered 
from the wire coils of the association. 

(b) The Board of Trade unit (No. 4) 
is now less than the laboratory unit (No. 
5) by 0.006 per cent. 

(c) The laboratory unit (No. 5) is less 
than the international ohm (No. 2) by 
0.009 per cent. 

(d) The Board of Trade unit is less 
than the international ohm by 0.015 per 
cent. 

(e) The mercury tubes made at the 
National Physical Laboratory to represent 
the international ohm are less than those 
made at the Reichsanstalt by 0.0015 per 
cent. 

This last result must be considered as 
provisional pending the completion of Mr. 
Smith’s work, but it is clearly highly 
satisfactory. 

Mr. Smith has also made progress 
during the year with his investigations 
into certain of the anomalies shown by 
Clark cells, but the results of that enquiry 
are not yet ready for publication. 

The standard condensers of the associa- 
tion have been frequently in use during 
the year; about 15 condensers have been 
compared with them. They retain their 
value in a satisfactory manner, and are 
convenient to work with, though possibly 
some improvement in the insulation 
might be desirable. A chronograph, pur- 
chased with part of the grant made last 
year, will enable the time measurements 
required in the measurements of capacity 
to be made with greater accuracy, and 
hence will permit of greater rigidity in 
the enquiry as to the permanence of the 
standards. 

The platinum thermometers made from 
the stock of wire purchased from Messrs. 
Johnson and Matthey, which at the time 
of last report were in course of construc- 
tion, have been completed, and the be- 
havior of some of them investigated 
throughout the past year. The resistance 
box available was the old Callendar- 
Griffiths box used in the work of Dr. 
Chree at Kew Observatory, having coils 
of platinum-silver on the binary system. 
The contacts are an old form of the Cam- 
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bridge Instrument Company’s type of 
plug contact, the cheeks being made of a 
special white alloy held in round Doulton- 
ware cups. In measurements with this 
box not much significance attaches to the 
third figure of decimals representing 
hundred-thousandths of an ohm, though 
the settings could be made to this amount 
at the lower temperatures. The box re- 
sistance coils were intended for use with 


platinum thermometers of 1 ohm funda- 
mental interval only, and therefore the 
two high-resistance thermometers, of 5 
ohms fundamental interval, could not be 
measured at the sulphur-point; their 
systematic investigation has, therefore, 
been temporarily postponed. The want 
of a better box for this work is seriously 
felt. 

Of the original six thermometers made 
in August, 1902, Nos. 1 to 4 are of 1 
ohm fundamental interval, Nos. 1 and 2 
being in porcelain and 3 and 4 in specially 
thin Jena glass tubes of internal diameter 
8 mm. to 9 mm. and 38 cm. to 40 cm. 
long. Nos. 5 and 6 are of 5 ohms fun- 
damental interval and in somewhat wider 
tubes of specially thin glass, through 
which the four leads are hermetically 
sealed. The heads of all these ther- 
mometers are of the design used by Chap- 
puis and Harker, the contacts to the solid 
ends of the copper flexibles being made by 
fusible metal cups. With reasonable 
care these contacts prove very satisfactory, 
both as regards the constancy of their 
resistance and their mechanical strength. 
In the construction of all these ther- 
mometers special care was devoted to 
adjusting their fundamental intervals to 
be very close to their nominal values, 
and after completing this adjustment all 
were subjected to repeated annealing in 
air at a bright-red heat, thermometers 
Nos. 3 and 4 being temporarily placed 
in porcelain tubes for the purpose. 

The remaining four constructed last 
summer, and one of later date, all of 1 
ohm fundamental] interval, have had their 
constants determined from time to time 
during the year. One of them—B. A..— 
was selected as a representative platinum 
thermometer for use in an investigation 
made to determine the relation between 
the platinum scale and that of the gas 
thermometer of the National Physical 
Laboratory at temperatures up to 1,000 
degrees C. During the time occupied by 
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1,000 degrees C. for long periods without 
fear of serious changes. 

The summary of the life history of the 
different thermometers is given in Ap- 
pendix III. The chief fact apparent is 
that there seems to be a small but real 
difference between the 6 of thermometers 
1 and 3 on the one hand, and 2, 4 and 
7 on the other, the maximuin divergence 
being about 0.02. Prolonged electrical 
heating in air of the wire of one of the 
thermometers was not found to sensibly 
change the value of the 8. The cause of 
the small differences found is not obvious, 
and further investigation is being made 
on this point. A change in è from 1.50 
to 1.51 would make at the sulphur-point 
a difference of 0.153 degree C., and 
at 1,000 degrees C. one of 0.9 degree. 

The question of the resistance of cop- 
per has been raised lately by the work 
of one of the subcommittees of the Engi- 
neering Standards Committee. For com- 
mercial purposes the resistance of copper 
is defined at a temperature of 60 degrees 
F. (15.55 degrees C.). A table in Ap- 
pendix IV gives the values that have 
been found by various experimenters. It 
is clear that copper is now prepared of 
a higher degree of purity than in the time 
of Matthiessen. Taking the mean of the 
figures in the table for modern electro- 
lytic copper, we have as the value of the 
resistance of 1 metre of copper wire weigh- 
ing 1 gramme at 15.55 degrees C. the 
value 0.1485, ohm, but the figures of 
which this is a mean range from 1,475 
to 1,492. The value found by Matthies- 
sen, as deduced from his paper in the 
Phil. Trans. for 1860, is 0.1500 ohm. 
Thus the conductivity of modern pure 
electrolytic copper is 1 per cent better 
than Matthiessen’s. The committee on 
copper conductors, which investigated the 
question in 1899, adopted the number of 
0.1508 ohm as the resistance of a metre- 
gramme of commercial annealed high- 
conductivity copper. This figure has 
been accepted by the Engineering Stand- 
ards Committee. 

Mr. H. A. Tavlor has recently placed * 
in the hands of the secretary two resist- 
ances of gold-silver wire made by Mat- 
theissen himself, to represent the resist- 
ance at 15.5 degrees C. of 100 in. of pure 
annealed copper, having the weight of 
100 grains. The resistances of these coils 
have been determined by Mr. Smith, and 
the results are given in the following 
table: 
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Resistance of 100 in. of copper weighing 100 gr., as`given by Matthiessen in 


B. A. units at 15.5 degrees C 


————————— ee, =a 


two sets of experiments with this instru- 
ment, extending over about three months 
in all, its constants altered by an amount 
only just greater than their probable 
error, showing that it is quite possible to 
use properly constructed platinum ther- 
mometers up to temperatures slightly over 
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Coil No. 1. | Coil No. 2. 

soil te E te eters en aoe wee ase .1516 0.1514 
Ve Rte oe a aan eat ae 0.1513, 0.1513, 

hae De woh esac eae ewes eae ae 0.1493, 0.1492, 
tide tie Orisa ten 0.1499, 0.1499, 


Thus Matthiessen’s value for the re- 
sistance of annealed copper at 15.55 
degrees C. (60 degrees F.) as deduced 
from these coils, agrees very closely with 
the value calculated by the secretary from 
the figures in his 1860 paper. 


(To be continued.) 
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Power Plant, and Other High-Power Blast Furnace Gas Engines. 


the high-power gas engine has 
been most rapid during the 
past two or three years, especially 
on the continent of Europe, where 
thousands of  horse-power are de- 
veloped at the present time in the elec- 


T HE progress in the development of 


By Frank C. Perkins. 


horse-power tandem engines, both directly 
coupled to a three-phase alternator, which, 
when operating at full capacity, absorbs 
fully 1,600 horse-power. This is one of 
the gas engine units at the power station 
at Laar, near Ruhrort, and is operated by 
the Pheenix Actiengesellschaft Für Berg- 
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operate on the Oechelhaeuser system of 
two stage motors and have two plunger 
pistons working toward each other in a 
single cylinder which is open at both ends. 
These pistons shortly before reaching their 
dead points open successively the differ- 
ent ports, the exhaust port first, then the 
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Fic. 1.—TuHReEE-PuaAse Gas ENGINE, POWER PLANT OF PHŒNIX ACTIENGESELLSCHAFT FUR BERGBAN UND HUTTENBETRIEB AT LAA, NEAK RUHRORT. 
1,600 Horse-PowER, 4-CYLINDER Gas ENGINE, DIRECT-CONNECTED TO A THREE-PHASE ALTERNATOR. 


trical power stations of foreign iron and 
steel plants; utilizing the waste blast fur- 
nace gas, which has heretofore been a total 
loss, although in some instances it has 
been employed for fuel for boilers which 
have supplied steam engines, driving blow- 
ers and electrical generators. 

Until recently single-acting four-cycle 
engines have been more extensively used 
for this purpose, ranging in capacity up 
to 1,000 horse-power for single cylinders 
and 2,000 horse-power for double cylin- 
ders, arranged one on either side of the 
flywheel or in tandem on the same side 
of the flywheel or generator. In some 
cases higher output has been obtained by 
double-tandem arrangement, using a 
single-acting tandem engine on each side 
of the alternator. Such an arrangement 
is illustrated in Fig. 1, showing two 800- 


bau Und Huettenbetrieb. This double- 
tandem gas engine has four cylinders and 
was built by the Vereinigte Maschinen- 
fabrik Augsburg Und Maschinenbau- 
Gesellschaft Nurnberg. 


port for rinsing the cylinder with fresh 
air and finally the gas inlet port. 

The large double-cylinder gas engine of 
the Oechelhaeuser type, noted in diagram 
Figs. 2 and 3, has a capacity of 1,000 


Fig. 2.—DOURLE-CYLINDER Gas ENGINE, DIRECT-CONNECTED TO THREE-PHASE ALTERNATOR. 


Another double-cylinder gas engine 
of high power directly connected to 
a three-phase alternator is shown in the 
drawings, Figs. 2 and 3. These engines 


horse-power and is in operation at the 

power plant of the Ilsedes-Hiitte in Gros- 

silsede, near Hanover, Germany. 
Besides the tandem types of single-act- 
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ing gas engines, one of which is seen in 
Fig. 4 having a capacity of 600 horse- 
power and arranged for direct-connection 
to an electrical generator, there are also 
double-acting gas engines now construct- 
ed which give most excellent regulation 
for driving alternators in parallel. This 
is largely true on account of the fact that 
there is an impulse at every stroke and 
at each end of the cylinder. Double-act- 
ing gas engines are now constructed 
abroad using both the four-cycle or Otto 
cycle and the two-cycle or Clerk cycle. 
The double-acting engines of Koerting 
Brothers are now constructed in this coun- 
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and then the entering fresh air blows out 
the remainder of these gases through the 
exhaust pipe. A yielding cushion is thus 
formed between the hot exhaust gases and 
the fresh ones before the fresh supply of 
gas enters and mixes with the air enter- 
ing and forming with the latter the ex- 
‘plosive mixture. The explosive mixture 
is then compressed by the two pistons 
nearing each other and the ignition takes 
place just before the end of the com- 
pression. This drives the pistons from 
each other and the entire cycle is again 
repeated and so on indefinitely. 

A feed pump is attached to the engine 


Fic. 3.—DouBLE-CYLINDER GAS ENGINE, DIRECT-CONNECTED TO THREE-PHASE ALTERNATOR. 


try as well as in Europe in capacities up 
to 2,000 horse-power with a thermal effi- 
ciency of thirty-eight per cent. 

Double-acting four-cycle engines are 
now being constructed by John Cockerill, 
of Seraing, Belgium, of 3,000-horse-power 
capacity, and double-tandem double-act- 
ing engines of the same type have been 
designed by this firm for a capacity of 
6,000 horse-power. 

The Oechelhaeuser gas engine has two 
plunger pistons working toward each 
other in a simple cylinder. After the ex- 
plosion of the compressed and mixed 
gases, such a large quantity of the burned 
gases escapes that the pressure in the 
cylinder sinks as low as the atmosphere 


which supplies the air and fresh gas which 
are compressed in the receivers arranged 
around the ports to such an extent that 
there is effected a sufficient rinsing of the 
cylinder as well as a good mixing of air 
and gas. The pistons shortly before reach- 
ing their dead points open successively the 
different ports, the exhaust port, the port 
for rinsing the cylinder by fresh air, and 
the gas inlet. The power is regulated in 
a similar manner as is done in steam en- 
gines by the throttle valve, a single ad- 
mission valve regulating the gas supply 
to the pump and therefore the number of 
revolutions. 

It will be observed that the cylinder it- 
self has no valve operating during the 
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piston stroke and the engine is thus very 
favorable to the exacting conditions of 
work in using blast furnace waste gases. 
The oiling of the working cylinder is 30 
arranged that in no position of the pis- 
tons are the oil holes left free by the 
latter, and the pistons as well as the cylin- 
der walls are continually supplied with an 
abundance of lubricant. The working 
cylinder is fastened in the cooling cham- 
ber in such a way that its free expanding 
by the heat is effectually secured, the cool- 
ing spaces also being brought close to the 
receivers for air and gas. 

An Oechelhaeuser blowing gas engine 
of this type having a working cylinder 
thirty and one-half inches in diameter 
and a stroke of thirty-seven and three- 
cighths inches, has a maximum capacity 
of 800 indicated horse-power. The blow- 
ing cylinder is seventy-two and one-half 
inches in diameter and is capable of com- 
pressing 17,662 cubic feet of air per min- 
ute to a pressure of 7.7 pounds per square 
inch, at the normal speed of 100 revolu- 
tions per minute. 


Dielectric Hysteresis. 


Work has recently been carried out at 
the laboratory of the Elektricitits Actien- 
Gesellschaftvorm W. Lahmeyer und Com- 
pagnie by Mr. P. Holitscher in studying 
dielectric hysteresis and the heating of 
high-tension cables. With a view to ob- 
taining these losses, independent of the 
volume of the materials, experiments were 
made on high-tension machines. One of 
the difficulties of the work was the design- 
ing of a measuring method which would 
give accurate determinations of the small 
power involved. Mr. Holitscher’s work 
has shown that a relatively accurate and 
convenient method for determining great 
losses by dielectric hysteresis, as is the 
case with the great strain of the dielec- 
tric, is obtained by applying to the ca- 
pacity to be tested the high potential of 
a transformer, the loss of the transformer 
being deducted from the input supplied 
to it. With smaller losses, measurements 
are made direct in the high-tension cir- 
cuit by means of a wattmeter, the low and 
high-tension coils of which are inter- 
changed, and incandescent lamps inserted 
as a shunt resistance in the pressure cir- 
cuit. The losses met with are practically 
proportional to the number of periods, a 
loss by leakage of current being practically 
negligible as compared with dielectric 
hysteresis. The capacity, and therefore 
the dielectric constant, was by no means 
a constant quantity with the material 
tested—micanite. It was altered within 
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trostatic strain. As the variation of the 
capacity was an unknown quantity, it was 
impossible to determine in anticipation the 
increase of the dielectric hysteresis with 
the increase of the pressures. In high- 
tension machines with micanite tubes, the 
dielectric hysteresis loss with higher 
strains on the micanite is approximately 
proportional to the third power of the 
tension. In determining the efficiency of 
a high-tension machine, the loss by di- 
electric hysteresis is negligible, as com- 
paratively thick material is generally 
chosen to provide against piercing. 


ee, 


Underground Telegraphs. 
The British Post Office will complete 
the putting underground of the telegraph 
svstem between Warrington and Carlisle, 
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A Heavy Electromobile Tractor. 

A heavy electromobile tractor is now in 
use at Grevenbruck, Westphalia, for 
hauling heavy loads, and has proved quite 
successful. This tractor, or road loco- 


‘motive, has the advantage of not requiring 


a regular track, but is built to run over 
the ordinary roads. It is used for hauling 
loads of material from a large brick 
factory over the main road to the nearest 
railroad station, which is about half a 
mile distant. The tractor is equipped 
with two motors of twenty-five to thirty 
horse-power each. The current is taken 
to the motors from a double overhead wire 
by a special form of trolley which is eup- 
ported on the roof of the tractor. This 
trolley, which is the invention of M. 
Schiemann, is constructed so that it can 
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the energy required for the locomotive, 
it is found that with the best conditions 
of road surface it requires about 350 volts 
and thirty amperes. 

Motor Cars for Railways. 

The use of self-propelled or so-called 
motor cars on railways is still attracting 
a good deal of attention in England. The 
current issue of the Railway News de- 
scribes two cars just put in service on the 
Great Western Railway. running between 
Chalford and Brinscombe. The cars are 
fifty-seven feet long, eight feet six and 
three-quarter inches wide, and eight feet 
two inches high inside. The total wheel 
base is forty-five feet six inches. The 
wheel base of each truck is eight feet. 


The car is divided into a compartment 
thirty-nine feet long for passengers, one 


Fie. 4.—800-HoRrsE-PowER TANDEM BLAST FURNACE GAs ENGINE, 'DIRECT-CONNECTED TO ELECTRICAL GENERATOR. 


and Manchester and Leeds. The cost of 
the work, together- with a twenty-mile ex- 
tension to Beattock Rise, is estimated at 
$675,000. The three new sections refer- 
red to cover about 120 miles, and the cost 
is considerably less than a few years ago, 
as the 113 miles from London to Bir- 
mingham cost $800,000. Practically all 
the exposed parts of England will be 
dealt with in this manner before the end 
of the year. The authorities are urging 
on the contractors to complete the new 
pipes along the northwest route to Glas- 
gow and Edinburgh, and it is probable 
that the underground system will be ex- 
tended in the direction of Portsmouth, 
Bristol and Juand’s End, as recent storms 
have shown the susceptibility of the wires 
in the south of England. 


shift from side to side upon its base so as 
to cover a distance of ten feet or more, 
while still keeping a contact with the over- 
head wire. By the use of this device 
the train composed of the locomotive and 
its trailers can easily pass around a curve 
of twenty-two-foot radius, such as occur 
frequently in the present case. The 
tractor usually draws a train of two 


freight cars which carry a load of five 


tons each. The pross weight of a loaded 
train is about twenty tons, of which one- 
half represents the net load. In some 
cases the tractor draws a train of four 
freight cars. The average speed of such 
a train is four miles an hour. As to 


for the motor, twelve feet nine inches 
long, and a vestibule four feet long. The 
car is handsomely finished inside and out, 
comparing in this respect to the best type 
of electric car, and will accommodate 
fifty-two passengers. It is propelled by 
means of a steam motor, with cylinders 
twelve inches by sixteen inches, fixed hori- 
zontally on the frame of the truck. The 
diameter of the driving wheels is three 
feet eight inches. The tractive force is 
8,483 pounds. Steam is supplied by a 
vertical boiler burning coal. The working 
pressure is 180 pounds. This car has been 
put in service to meet competition with 
the electric lines and to build up local 
traffic. It stops at road crossings, as well 
as the fixed stations. The cost of the cars 
is given as $12,500 each. 
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TRACK CONSTRUCTION AND MAINTE- 
NANCE.' 


BY T. W. WILSON. 


The close relationship of the terms 
“construction” and “maintenance” does 
not seem to be fully appreciated. The track 
upon which all the traffic has to be carried 
is one of the most essential parts of a 
railway, and yet the importance of the 
track and track work in relation to the 
operation of the railway, and the portion 
which the maintenance of track bears to 
the total operating expenses do not seem 
to be fully recognized by street railway 
officials. This proportion is usually high 
and due to a great extent to the fact that 
the majority of our street railways were 
originally built by promoters with regard 
to immediate cheapness of construction. 
While this was justified in many cases by 
the tracks being constructed in advance 
of the prospective travel, still in too many 
instances the mistake has been made of 
adhering to the original types and stand- 
ards of construction long after they were 
inadequate to the greatly increased traffic 
and the heavier equipment. The result 
of this is seen on the auditor's books, the 
road having to sustain an undue continual 
charge for maintenance. If those who 
originally built street railways had to 
maintain them they might have been built 
differently. This rebuilding of old track 
to take care of increased travel and 
heavier equipment makes necessary the 
construction account of which has been 
aptly said: “The construction account 
can never be closed until our railways are 
built. To attempt it involves a destruc- 
tion account of fearful magnitude. 
Under our present system we are per- 
petually rebuilding our railways, not 
reaching the life of our works, and thus 
running capital to waste. A better system 
will strike at the root of the evil by cor- 
recting, not nursing, the defects of our 
permanent way.” 

It behooves us, therefore, to carefully 
review our standards of construction in 
order to be certain that we are building 
for the future. 

On October 9, 1901, the Committee on 
Standards of the American Street Rail- 
way Association reported in favor of a 
tee rail for use in city streets whether 
paved or unpaved, their recommendation 
being: “We recommend a tee rail as the 
most desirable under any conditions.” 

This is the generally accepted solution 
of the rail question, the familiar argu- 
ments of the tee rail being small resist- 
1 Paper read at eleventh annual meeting of Street 


Railway Association of the State of New York, Syra- 
cuse, N. Y., October 6-7. 
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ance to tractive force, ease of installation 
and the keeping of vehicular traffic away 
from the tracks. And yet it would seem 
that we lose sight of the most important 
point, viz., the maintenance of the pave- 
ment along the gauge line side of rail. 
On “Archer avenue,” in Chicago, a mile 
of Trilby girder rail and a mile of tee rail 
were laid side by side about two years ago 
in order to convince the municipal au- 
thorities that the tee rail was the best. The 
writer inspected this stretch of track lately 
and found that while the girder rail 
track was practically as good as new, the 
paving along the inside of the tee rail 
had been rutted out badly by the teams, 
in some places the ruts being four inches 
deep. That track looks as if it would 
have to be entirely repaved within a short 
time, and meanwhile is a constant menace 
to the wheels of all vehicular traffic, with 
a consequent liability for accident. Again, 
the track on North Main street, Buffalo, 
was relaid four years ago with a semi- 
groove girder with block stone paving in 
the tracks. Within a year afterward the 
paving stone next to the gauge had worn 
down to the lip of the rail but no further. 
It has remained in the same condition 
four years and will apparently outlive the 
rail. If this track had been built of tee 
rail, repaving would now be in order. 

So it would seem that we can not afford 
to overlook the fact that the pavement 
along the tee rail is subjected to much 
greater wear than along the girder and 
may be a source of expensive maintenance 
on busy streets. As to the question of 
keeping the vehicular traffic away from 
the tracks, this might possibly be the case 
on wide, smoothly paved streets of citics 
of less than 200,000 population and where 
there is very little trucking. But in the 
narrow, busy thoroughfare of the larger 
cities, where there is not room enough 
in the street for the vehicular and car 
traffic, this would be impossible, and a 
rail must be installed which will provide 
for the trucking as well as for the cars, 
and afford the best protection to the 
paving adjaceut to it. 

These were the reasons which probably 
led up to the adoption of the “Crimmins” 
or “Trilby” shaped rail (so called on ac- 
count of its resemblance to a foot when 
inverted), which has been laid in New 
York, Chicago, Washington, and many 
other cities, which finds its highest devel- 
opment to-day in a section weighing 137 
pounds per yard, now being laid in Phila- 
delphia. The extra weight of this rail 
has nearly all been placed in the lip, solely 
for the purpose of furnishing a runway 
for the tires of vehicles and keeping them 
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off the pavement. Another argument 
against the tee rail is that nearly all the 
municipal authorities of our larger eastern 
cities, and the public, are against its 
adoption on account of the aforesaid rut- 
tings, and the city ordinances usually pro- 
hibit it. As public carriers, we can scarcely 
afford to ignore their point of view. 

A practical solution of the rail question 
would seem to be to use the nine-inch 
Trilby type in the busiest thoroughfares of 
our larger cities, where the trucking is 
heavy and the traffic congested ; the semi- 
grooved girder in the quieter streets and 
those districts which by reason of archi- 
tecture and location have become fixed as 
resident districts; and the tee rail in the 
smaller towns and cities, and in the 
suburbs of the large cities. 

Besides the shape of the lip of the 
girder rail, which has already been men- 
tioned, there are two other important 
points to be carefully considered, viz., 
the width of base and the depth of groove. 
The base on a nine-inch girder should 
not be less than six inches. This makes 
a firm support when superimposed upon 
concrete, and lessens the tendency of wide 
gauge, due to, tipping. Too little atten- 
tion is paid to this point by street rail- 
way engineers. When the track and all 
its fillings are new a narrow base does 
not matter so much, but after eight or ten 
years of continuous service, with the 
pavement loosened and the ties rotten, 
the six-inch base should do its work well. 

The depth of groove should not be less 
than one and one-quarter inches. With 
the use of a concrete roadbed the wear 
upon the head of the rail is undoubtedly 
greater than with a flexible roadbed, and 
every one-thirty-second of an inch of in- 
creased depth means a longer life for the 
track, depending of course upon depth of 
wheel flange and condition of traffic. 

Very careful measurements in Buffalo 
have resulted in determining that the 
average wear of head for four years on 
the busiest street has been one-thirty-sec- 
ond inch per year. The largest tread 
operating over this track being three- 
quarter inch and the original depth of 
groove being one and one-quarter inches, 
a very simple computation gives sixteen 
years as the life of this track. In this 
connection it will appear strange to the 
old trackman to speak of the life of the 
rail being fixed by the wear of the head 
rather than the joint, but this is one of 
the results the welded joint has achieved. 
To be paradoxical, after the joint is weld- 
ed it ceases to be a joint. 

With the advent of the welded joints 
came a great decrease in maintenance. The 
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cost of welding of joints has been carried 
on for some eight years, especially in the 
West, with varying success. The percent- 
age of breakage never seems to have 
been less than two and one-half. The 
electric weld we are all familiar with 
and it seems to be the highest type of 
joint to-day. The per cent of breaks dur- 
ing the last year has been kept down to 
the astonishing figure of one-tenth of one 
per cent. The only objection to this 
joint is in its method of application, a 
train of four cars being necessary which 
occupies the track and interferes with the 
regular traffic. Another drawback is, 
that it is not possible to contract for a 
small number of joints on account of 
expense attached to shipping the equip- 
ment from place to place. ‘This puts it 
beyond the reach of all roads that have 
less than 2,000 joints to weld. 

Among the best of the mechanical joints 
is the riveted splice bars of the Philadel- 
phia Rapid Transit Company. It consists 
of the regular splice bar, with rivets sub- 
stituted for bolts, and the space between 
the rail and the bar is filled solid with 
molten zinc. 

With the introduction of concrete road- 
bed came the necessity for a steel tie, as 
with a track whose life is estimated at 
from fifteen to twenty years, it would 
hardly be economy to install ties with a 
life of from ten to twelve years. These 
steel ties should be secured to the rail 
by means of brackets which fit up well 
under the head of the rail, and which 
accomplish the same purpose as a brace 
tie plate or a tie rod. Old rail can be 
very readily used as a tie when cut up 
into proper lengths. 

Where wood ties are used on inter- 
urban work, they should be white, rock or 
burr oak, or long leaf southern pine. 
Cedar, while being long-lived, is too soft, 
especially with heavy interurban passen- 


ver and freight service, and will not hold 


a spike. 

While on the question of ties, it may 
be of interest to note that the steam and 
electric railways of the United States are 
using over one hundred million wood 
cross-ties per annum. The prices are con- 
stantly advancing and it is evident that 
we will be forced to turn to the steel tie 
as a substitute for wood. As a starter, 
the entire roadbed of the Pittsburg, Besse- 
mer & Lake Erie Railroad is being 
equipped with steel ties. 

One of the greatest, if not the greatest 
source of expense for track maintenance 
is on account of no ballast, loose track, 
and consequent failure of pavement. 
Miles upon miles of track in which the 
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rail was good, the joint perfect, and the 
tie sound, have been torn up and relaid 
because the ties had been laid in the 
mud, concrete placed on top of them and 
around them, in fact any place but under- 
neath them, and the whole surmounted by 
a three-inch vencering of asphalt laid right 
against the rail. Could anything be more 
criminal? Such a track will last from 
three to six years, depending upon traffic, 
and then suddenly the pavement will go 
all to pieces. 

“Never lay asphalt against a steel rail” 
has come to be a street railway axiom. 

Brick, sandstone, granite, all make a 
very acceptable pavement, but in order 
to preserve the pavement it is necessary 
to have a foundation of concrete, and this 
means concrete under the rail and ties. 

The concrete roadbed consequently, 
either of the beam or solid type, has 
come to be a recognized standard, and 
although some objection is made to this 
construction on account of the rigidity 
of the track and the wearing of the rail, 
yet a railroad can better afford to have 
the head of the rail wear for a certain 
period for no maintenance, than to have 
it wear a little longer time with con- 
stant repairs to pavement. 

Owing to different prices of material 
at various places, estimates of cost must 
necessarily vary with the locality. The 
following may be of interest, however: 

CONSTRUCTION. 

1. Replacing old six-inch track in 
asphalt pavement with new nine-inch 
ninety-four-pound girder rail, Portland 
cement, concrete base, steel ties at ten- 
foot, welded joints, No. 1 Medina sand- 
stone block paving with grouted joints, 
toothing and asphalt in two-foot strip, in- 
cluding cleaning up street, and allowing 
salvage on old six-inch rail. Per foot of 
single track, about $4.30. 

2. Relaying and welding rail already 
in street, concrete base, steel ties, pave- 
ment, etc., as above, except that there is 
no salvage. Per foot of single track, 
$3.30. 

The cost of maintenance of track and 
roadway of nine railways, per mile of 
single track, per year, for 1901, is given 
in table below. It will be seen that the 
cost varies from $215 to $733 per mile. 
It is interesting to note that the larger 
the mileage the higher the cost of main- 
tenance seems to be. Not much can be 
gleaned, however, from these compara- 
tive figures as the conditions are so di- 
verse; for instance, the Brooklyn Heights 
is mostly on elevated structure and of 
course is more costly to maintain. The 
cost per car mile of maintenance of track 
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and roadway for International Railway 
Company for 1903 was 0.008. 


COST OF MAINTENANCE PER MILE OF SIN- 
GLE TRACK FOR YEAR 1901. 
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International Ry., 1003....| 437 
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250 City and sub, 
8&1 City only 


Scranton Ry. Co.......... 76 y 
215 | City and sub. 
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Railway Company. & 
= 
Schenectady Ry........... | 82 


As potent a factor aa any in the eco- 
nomical construction and maintenance of 
track is the organization not alone of the 
track department, but of every individual 
job undertaken. All work should be care- 
fully laid out and planned beforehand and 
the plans rigidly followed. As little 
initiative as possible should be left to the 
subforeman. Cheap tools, cheap ma- 
terial and cheap foreman are not neces- 
sarily economical, and are usually the re- 
verse. And above all, a close watch must 
be kept on details, with a view to turn 
aside all the undirected and misdirected 
tendencies which might lead to extrava- 
gance, inefficiency, or whatever in the end 
might operate depressingly upon divi- 
dends, which after all constitute the ulti- 
mate aim of our friends the directors. 


Fire Protection at the St. Louis 
World’s Fair. 

The authorities of the Louisiana Pur- 
chase Exposition are making adequate 
provision for water supply by putting in 
one of the largest installations of fire 
pumps in the world. The exposition au- 
thorities are doing everything possible 


- to prevent a recurrence at St. Louis of 


any disastrous conflagration such as has 
marked previous expositions in other 
parts of the country. These pumps have 
been purchased from Henry R. Worth- 
ington Company, New York city, and 
comprise twelve 1,000-gallon standard 
“Underwriter” fire pumps, each capable 
of supplying four fire streams, mak- 
ing it possible to have forty-eight fire 
streams in operation at one time. ‘The 
pumps are of the duplex double-acting 
type, and are supplied with air and 
vacuum chambers of large capacity. The 
fittings are of composition metal, and the 
piston and valve rods are of bronze. 
Every measure has been taken in design- 
ing these pumps to ensure their starting 
at a moment’s notice at any time after 
having been idle for a long period. 
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THE CONDITIONS GOVERNING THE RISE 
OF TEMPERATURE OF ELECTRIC 
RAILWAY MOTORS IN SERVICE. ' 


BY CARY T. HUTCHINSON. 


In a former paper read before the In- 
stitute (Transactions of the American 
Institute of Electrical Engineers, vol. xix, 
p. 129), I described a method for deter- 
mining the motor capacity and energy re- 
quired to make any schedule speed for a 
run of any distance, with electric motors. 
Since that time I have extended the 
method to include the predetermination of 
the rise of temperature of the motor when 
those constants of the motor are known, 
upon which the rise of temperature de- 
pends. 

In that investigation the time required 
for each of the three periods of the “‘type- 
run,” shown in Fig. 1, was first deter- 
mined; this was an algebraical problem, 
the solution of which involved the initial 
acceleration (a), the coasting retardation 
(b), the retardation after braking (c), 
the length of the run and the average 
speed from start to stop. These equa- 


tions are: 
r/T = Aďa — K, (Ay — A)” 
y/T = K, (Ay— A)“ 


z/T = 2 A,/e K;(A,— A)” 
in which K,, Ka K, and A, are simple 
functions of (a), (b) and (c) only; a, 
y and z are respectively the times of initial 
acceleration, coasting and braking, and T 
the total time, as shown in Fig. 1. The 
only quantity occurring in these equations 
other than the three accelerations, (a), 
(b) and (c), then, is 
A = V/T = 0.602 L/T? 

T being the time and V the average speed 
from start to stop; the form of the equa- 
tion shows that all runs having the same 
values of (a), (b), (c) and A will be 
made in the same proportionate time for 
the different periods, t. e., the same frac- 
tion of the total time will be required for 
accelerating, coasting and braking. In 
other words, all runs having the same 
value of the accelerations and of A = V/T 
are represented by the same figure, with 
merely a change in scale for the different 
lengths of run, the ordinates and abscissæ 
being proportional to L*. 

This quantity A reduces the variables 
from three—V, L and T—to two—A and 
L. A is a convenient quantity to use as 
independent variable for the curve-sheets ; 
it simplifies the presentation, since all runs 
having the same values of A, (a), (b) 
and (c) re require the same energy per ton- 


T per presented at the 180th meeting of the Ameri- 
can 


titute of Electrical Engineers, New York, Octo- 
ber 23, 
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mile, independent of the length of run or 
the average velocity, and require a motor 
capacity directly proportional to the 
square root of the length of run—that is, 
directly proportional to the time from 
start to stop. 

Moreover, all values of A occurring in 
practice can be included between the 
values of 0.15 and 0.35—a relatively 
small variation, whereas variations in V, 
L and T cover a much wider range. 

It is to be remembered that the pre- 
vious investigation, as well as this one, 
assumes a straight, level track, constant 
train friction and constant braking force. 
These assumptions are necessary to any 
general treatment, since curvature and 
gradients are arbitrary. I have, however, 
in part, developed a method for making 
the necessary allowances for curves, 
grades and variable train friction in the 
form of corrections to the values found 
for the corresponding simple case. 

These equations involve four quantities, 
of which, two—(b) and (c)—are as- 
sumed to be constants and two— (a) and 
A—the variables. The solution of the 
equations is best given by curve-sheets, 
with z/T, y/T and z/T as ordinates, and 
A as abscisse ; a separate curve is required 
for each value (a). Curve-sheet 1 is plot- 
ted with 

(b) = 0.15 mph/see. = 13.6 lbs. per ton 
and 

(c) = 2 mph/sec. = 182 lbs. per ton; 
(c) is the total retardation after braking, 
including train friction. This curve- 
sheet is similar to curve-sheet 2 of the 
first paper, save that there the values, 
(6) = 0.2 and (c) = 3 mph/sec., were 
used. 

Fig. 1 shows the type case, with three 
constant accelerations; Fig. 2 the actual 
case, in which acceleration on the motor 
curve is added to the constant initial ac- 
celeration; Fig. 2 then involves the 
characteristics of the motor used. Curve- 
sheet 5 of the first paper gave the aver- 
age speed and torque curves of a number 
of tramway motors in common use; I 
have since added other motor curves, and in 
curve-sheet 2 show average motor curves, 
which represent with practical accuracy 
the torque and speed relations of any 
General Electric or Westinghouse motor, 
throughout the range of ordinary opera- 
tion. The extreme difference between the 
speed of any motor of either company and 
the speed on this curve-sheet for a given 
torque is greatest at the high speeds, but 
within the range of ordinary operation 
this variation is less than five per cent. 

It is necessary to assume the same 
motor performance in order that the 
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variation in energy consumption and 
motor capacity required by the different 
schedules when made with various initial 
and motor accelerations may be shown in- 
dependently of variations in character- 
istics of the motor. If one assumes other 
motor curves, the methods outlined here 
can be applied by making certain cor- 
rections; but, as a matter of fact, the 
small aons in the shape of the motor 
curve are of comparatively slight conse- 
quence in the final results. 

The efficiency of different motors varies 
through a much wider range than do the 
speed and torque; but the efficiency is 
used only in connecting the input and 
output, and not in determining heat 
losses, which are the subject of a separate 
consideration; hence considerable differ- 
ences in efficiency curves are of minor 
consequence. 

Here, as in the first paper, the datum 
points for these motor curves is the load 
determined by the “hour rating’—that is, 
the load the motor will carry for one 
hour with a temperature rise of seventy- 
five degrees centigrade when tested on 
the stand, with covers off; this value is 
assumed to be the coinmatation limit of 
the motor capacity and all the results of 
the investigation are expressed in terms 
of the input donated by the datum 
point; therefore it only remains to deter- 
mine the conditions of a run which will 
give the limiting temperature elevation 
when the motor is used at this particular 
input. The hour rating for the maximum 
input is not unduly conservative, it leaves 
a margin for greater power on curves, 
grades and for emergencics. 

Curve-sheet 3 and curve-sheet 4 give 
energy and motor capacity in terms of 
through acceleration A; they are the 
same as curve-sheet 13 id curve-sheet 14 
on the first paper, except that here the 
abscisse are through acceleration with 
the motor curve instead of the correspond- 
ing through acceleration with the type 
curve ; that is, the quantity A„ of the 
first paper is used as abscissa instead of 
the A of that paper, but is designated A; 
and that the motor capacity is given for a 
run of one mile. This change simplifies 
the use of the curves, in that it makes 
it unnecessary to add corrections to the 
value of A calculated from the data given 
for the run. Curve-sheet 3 then gives 
directly the energy per ton-mile for any 
run and for initial accelerations from 0.6 
to 3 mph/see., and for a train friction 
of 13.6 pounds per ton, equivalent to (b) 
= 0.15, aretardation after braking equiva- 
lent to two mph/sec., and all for an ac- 
celeration on the motor curve to a speed 
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Curve-sheet 4 gives the horse-power per accelerations. ) 


ton for the same conditions; in the first 
paper, motor capacity was given in kilo- 
watt input; here it is reduced to horse- 
power output. These curves give the 
motor capacity per ton required for any 
run expressed in terms of the maximum 
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power input at the end of the initial 


acceleration. 
An example will best explain their use: 


suppose 
Schedule speed = 30 mph. 
Distance = 7,000 feet. 
Time of stop = 25 secs. 
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Fig. 2. 

Then 

Time from start to start = 159 secs. 

“cc c< << c< stop —T = 134 “ 

Average velocity = 30 x 159/134 = 35.6 
mph. 

Through acceleration, A = 35.6/134 = 
0.266. 

Suppose further that the speed, energy 
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This is the maximum velocity on the 
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fifty per cent greater than the speed with (Curve-sheet 5 is plotted from the velo- 
all resistance out. city time curves for the various initial 
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CURVE-SHEET 1. 


= 25.6 secs. 


z/T = 0.306 (curve-sheet 1) Time of initial acceleration = 32/1.25 
Hence, az/T = 0.306 1.25 = 0.382 


= 0.382 x 134'= 51.2 mph. Usually it will not be necessary to de- 
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CURVE SHEET 3. 


termine the times required by the various 


CuRVE-SHEET 2. parts of the run, but this can be done as 
Hence, follows: 
Maximum velocity on motor curve = a/T = 0.306 (curve-sheet 1) 
150/160 x 51.2 = 48 mph. y/T = 0.545 (curve-sheet 1) 
Fra. 3. and z/T = 0.149 (curve-shect 1) 
and motor capacity are to be determined Velocity at resistance out = 100/150x oom 
48 = 32 mph K999 
for = vs mpn. H 
ence 
(a) = 1.25 mph/sec., hence, x/T = 4l secs. 
and a velocity on the motor curve of 150. Velocity coefficient = 0.32 yT =73 “ 
Then, (Velocities are uniformly expressed in 2/T =20 “ 
Relative maximum velocity on type terms of the velocity at maximum power, = 
curve = 160 (curve-sheet 5). as 100; the actual velocities are then = 134 secs. 
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Referring to Fig. 2: | 

Time of initial accéleration (OP) = 25.6 
secs. 

Time of acceleration on motor curve (PR) 
= X 112 = 0.32 x 112 (curve- 
sheet 6) = 35.8 secs. 

(Curve-sheet 6 is taken from the separ- 
ate velocity time curves.) 


CURVE-SHEET 4 
MOTOR-CAPACITY 


ANO THROUGH ACCELERATION(A) 


IN HORSE-POWER OUTPUT PER TON WEIGHT 


FOR DIFFERENT VALUES OF INITIAL ACCELERATION(U) 
ACCELERATING TO A VELOCITY OF 150 ON THE MOTOR-CURVE 
M-P. ong = Y X (LENGTH OF RUN IN MILES)Y? 
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It is noteworthy that this total, made 
up from readings taken directly or in- 
directly from half a dozen curve-sheets, 
should check exactly; of course such ac- 
curacy is partly accidental, but it shows 
how well graphical work of this character 
can be done. 

The distance passed over for the vari- 


= 


CURVE-SHEET 4. 


Time of total acceleration (OR) = 61.4 secs. 

Time of total acceleration on type run 
(OD) = 41 secs. 

Difference (DR) = 20.4 secs. 

Time coasting on type run (DE) = 73 sees. 

Difference, time coasting on motor-run 
(RE) = 52.6 secs. 
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The various times are then. 
Initial acceleration (OP) = 25.6 secs. 
Motor acceleration (PR) = 35.8 * 


Coasting (RE) = 52.6 “ 
Braking (EC) = 20° 
Total (OC) = 134.0 secs. 


ous portions of the run can be calculated 
in a similar manner from other curve- 
sheets which are not given here. 

Further, from curve-sheet 4. 


Motor capacity = 10.8 Fa) = 
5,250 
12.5 hp/ton. 
Energy per ton-mile = 92 wh (curve- 
sheet 3). 

The results of the assumption of any 
other initial acceleration are obtained in 
the same manner. 

These calculations show that the energy 
consumption and motor capacity can be 
determined when the “through accelera- 
tion,? the initial acceleration and the 
amount of use of the motor curve are 
given. As I show below, the initial and 
motor accelerations are fixed by consider- 
ations of heating; hence the conditions 
are entirely determinate. 

The input and output of the motor 
when accelerating to any maximum veloc- 
ity at any rate can both be obtained by 
integrating the appropriate power and 
velocity curves. A comparison of these 
figures shows that the efficiency for con- 
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stant maximum velocity is practically in- 
dependent of the initial acceleration. 
Both the input and output vary, but their 
ratio varies slightly; for instance, for a 
maximum velocity of 125, the input of the 
motor varies from 804 to 653 wh when 
the initial acceleration is varied from 0.6 
to 3 mph/sec.; for the same range the 
output varies from 517 to 415; hence 
the efficiency then varies only from 64.3 
to 63.5 per cent, a total variation of only 
0.8 per cent for a variation from 0.6 
to 3 mph/sec. in the initial acceleration. 
Sixty-four per cent may be considered the 
efficiency for a maximum velocity of 125, 
regardless of the initial acceleration. This 
is for the motor shown on curve-sheet 2, 
of which the efficiency at rated load is 
eighty-five per cent. For a maximum 
velocity of 175, the efficiency varies from 
seventy-one to seventy-three per cent. 

Curve-sheet 7 gives the efficiency of this 
motor equipment in terms of the max- 
mum velocity. The values of efficiency 
from this curve-sheet can be used with 
small error to determine the input from 
the output. 

A deduction from the fact that the ef- 
ficiency is independent of the initial ac- 
celeration is that the average heat loss is 
independent of the initial acceleration, 
which is also deduced directly. It is true 
that in the losses, friction loss is included, 
but the average friction loss from zero to a 


CURVE-SHEET 6 
TIME REQUIRED TO ACCELERATE FROM 
VELOCITY AT RATED LOAD(- 100) TO 
VELOCITIES OF 175, 180 AND 173 
J 


Siik 


CURVE-SHEET 6. 


fixed maximum velocity will not vary with 
the initial acceleration; hence the differ- 
ence, representing the heat loss, must be 
constant to the same degree of approxim- 
ation that the efficiency is constant. 

The formula following gives the work 
done at the car axle per ton-mile for 
various schedules, in terms of the through 
acceleration and the proportional part of 
the total time used in braking. This for- 
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mula and the efficiency from curve-sheet 
7 permit the easy determination of the 
energy input per ton-mile. 

The formula for work per ton at the 
car axle is deduced by calculating the 
work of friction for the entire distance, 
and the kinetic energy at braking; by the 
substitution of 

L = 0.682 AT? 
the through acceleration is included, and 
hence the schedule. The formula is: 
Work per ton-mile at car axle = 180 +90 


The first term, 180 b, gives the work of 
friction per ton-mile; the other term, the 
energy wasted in brakes per ton-mile. 
z/T is a function of the three acceler- 
ations, (a), (b) and (c), as well as of 
the through acceleration. Hence the 
values of z/T to be used in this formula 
must be obtained from curve-sheets plot- 
ted for the particular values of (b) and 
(c) that are substituted in the formula. 
Curve-sheet 1 is calculated for (6) = v.15 
and (c) = 2. Substituting these values 
in the above formula, it becomes, 


2 
Work = 27+333/A x (=) wh 


To apply this formula, find first the 
value of the through acceleration on the 
type curve corresponding to the through 
acceleration A on the motor curve, given 
by the data of the problem. Curve-sheet 
8 gives this relation for a maximum ve- 
locity of 150. Having this value of A}, 
the through acceleration of the type 
curve, select from curve-sheet 1 the value 
of z/T corresponding to that value of A1 
and of the initial acceleration in question. 
For example, 

For A = 0.266 

and velocity = 1.0 
Curve-sheet 8 shows that A! equals 0.275. 
The value of z/T for this value of A! 
and for an acceleration of 1.5 mph/sec., 
from curve-sheet 1 is 0.15, substituting 
in the above formula the work per ton- 


mile at the car axle is found to be equal 
to fifty-six wh; the efficiency, from curve- 


sheet 7 is seventy per cent; hence the 


energy input is eighty wh. Curve-sheet 
3 shows for the same conditions; t. e., for 
A = 0.266 and (a) = 1.5, an energy input 
equal to eighty-three wh, an agreement 
sufficiently close. , 

In the first paper, I assumed that an 
electric tramway motor in service will 
carry, on an average, a heat loss of three 
per cent of its “hour-load,” with a tem- 
perature elevation of seventy-five degrees 


‘centigrade. This is a fair average figure, 


but individual motors differ greatly in 
their heating characteristics ; hence I have 
elaborated the method so that it may be 
used for motors having any copper loss 
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and any core loss, for any schedule with 
any initial acceleration. | 

For this purpose I determine the ratio 
of average loss to loss at rated load for 
the copper and core loss separately, and 
for the several initial accelerations ; know- 
ing then the ratio of average loss during 


CURVE-SHEET 7 
SHOWING RELATION OF 
EFFICIENCY OF MOTOR EQUIFMENT 
AND RELATIVE MAXIMUM VELOCITY 
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acceleration to loss at rapid load, the 
average loss for any particular motor is 
found by multiplying the proper value 
of this ratio by the loss at rated load, 
separately for copper and core loss; the 
results added will give the total average 
loss during acceleration. These ratios of 
average to maximum loss were deter- 
mined for velocities of 125, 150 and 175 


on the motor-curve; that is, for maximum. 


velocities twenty-five, fifty and seventy- 
five per cent greater than the velocity 
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with resistance out. In describing this 
method further, it is to be understood 
that this procedure was followed in all 
cases; in other words, three separate sets 
of curves were carried through for the 
three maximum velocities, for the heat 
losses, for ratio of distribution, for motor 
capacity, for energy curves, and for the 
various other intermediate curves which 
were used as steps to the final results. 
The rise of temperature of the parts of 
a motor, as determined by tests, depends 
upon the ratio of the distribution of the 
tote] heat loss between the armature and 
field; to apply such test results correctly 
this ratio must then be known for the 
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various conditions; hence the ratio of dis- 
tribution was calculated for the several 
initial accelerations and maximum ve- 
locities; the average loss during acceler- 
ation and its distribution having been de- 
termined in this manner, the average loss 
during the run will be known when the 
ratio of time of acceleration to time of 
run, for the various initial accelerations, 
maximum velocities and for all values of 
the through acceleration is known. 

Having then the average loss during 
the run and its distribution between 
armature and field, the rise of tempera- 
ture of a motor, used under the conditions 
of service fixed by any particular ratio of 
distribution, can be determined by com- 
paring this calculated average loss with 
the rise of temperature per watt lost, for 
the same ratio of distribution, as deter- 
mined by tests in service. 

These steps required the preparation of 
nearly a hundred curve-sheets and some 
four hundred curves—the matter is too 
voluminous to present here in detail; I 
shall therefore give only the results and 
call attention to a few of the principal 
steps. 

The ratio of average to maximum 
copper loss is definite and was determined 
in the usual manner by plotting values 
for the current and integrating. 

(To be continued.) 
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The Administration Buildings at the St. 


ROM its inception, the plans of the 
St. Louis Exposition have grown 
greater, the funds augmented and 
of necessity the area has been increased 
from time to time. When the Forest 
Park grant was found inadequate, the 
exposition turned to Washington Univer- 
sity and secured a lease of the new cam- 
pus. This tract has a frontage of 1,600 
feet on the west side of Forest Park and 
contains 110 acres. A few of the build- 
ings were completed and others in the 
process of erection, making eleven in all. 
The university buildings are of uniform 
Tudor-Gothiec architecture and built of 
pink granite at a cost of $1,300,000. A 
complete system of lighting, ventilation 
and heating was installed so that in every 
way the buildings are adapted to the needs 
of the exposition. So complete were 
these facilities for housing the officials 
and carrying on the administrative busi- 
ness of the exposition that it has been a 
great help in expediting the work up to 
date. 

The structure which is shown in the 
foreground became the Administration 
Building, and contains the offices of the 
president, director of exhibits, chief of 
the department of electricity and other 
officials. The building embraces fifty 
rooms and cost $225,000. l 

Perhaps the most beautiful building 
is the university library, which is to be 
the hall of international congresses dur- 
ing the exposition. It is situated directly 
west of the Administration Building and 
has a length of 257 feet and a depth of 
forty-six feet. There is also a structure 
in the rear of the centre of the library 
110 feet long by forty-one feet wide. 
Four large assembly halls are available in 
the group, three 110 feet by forty-six feet, 
the fourth 100 feet by forty feet. The 
largest sections of the congresses will be 
held in this building. The smaller sec- 
tions will be in the assembly and lecture 
halls and other buildings surrounding the 
quadrangle. In the library the inter- 
national electrical congress will be held 
from September 12 to 17, 1904. From 
the interest already manifested the ac- 
commodations will be taxed to the utmost 
to take care of the foreign engineers of 
prominence who are expecting to visit 
the exposition at that time. 

Cupples Hall No. 1, a structure 263 
feet by 113 feet, erected at a cost of 
$150,000, will be occupied by the depart- 
ment of anthropology and ethnology. 
The south side of the quadrangle is 


formed by Cupples Hall No. 2, similar in 
form and dimensions to No. 1. This 
building is now occupied by the division 
of works. 

West of the first quadrangle is the 
Physics Building, a granite structure, 
178 by 69 feet and two stories high. 
Two projecting bays located at equal dis- 
tances from the ends of the building sur- 
mounted by ornamental gables contain 
the entrances. This building is now being 
used by the board of lady managers. At 
the extreme west end of the campus is 
the gymnasium, 182 feet by ninety-four 
feet, erected at a cost of $150,000. Ad- 
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Louis Exposition. 


ning to the principal buildings. The 
main tunnel is six by eight feet in cross- 
section and 1,182 feet in length, from 
which run two branch tunnels, one 106 
feet and the other seventy feet long. 
Beauty, utility, ‘comfort and conveni- 
ence have been combined in the con- 
struction of these buildings, and when 
they are all completed Washington Uni- 
versity will be as well housed as any 
college in the country. Both the exposi- 
tion and the university have been 
mutually favored by this lease ; the expo- 
sition by the splendid facilities already 
prepared, and the university by the addi- 


DETAILS OF ENTRANCE. MINES AND METALLURGY BUILDING. 


joining the gymnasium is the athletic 
field, 760 feet long, which will contain 
one of the finest tracks in the world, and 
an arena with a seating capacity of 
25,000. Here the Olympian games will 
be held. These facilities will be avail- 
able for the department of physical cul- 
ture during the fair. 

The other buildings are occupied as 
dormatories by the Jefferson Guards who 
police the grounds and buildings. On 
the extreme north side of the campus is 
the power-house, which contains seven 
150-horse-power Wangler boilers supply- 
ing steam for power and heating. Three 
150-horse-power, two-phase, 550-volt gen- 
erators furnish current for light and 
motor power about the premises. From 
the power-house extend tunnels contain- 
ing steam, water and electric mains run- 


tion of several hundred thousand dollars 
to its building fund. 

The Mines and Metallurgy Building at 
the Lousiana Purchase Exposition is 
unique in that from an architectural stand- 
point it is not approached by any of the 
other exhibition palaces. In fact, it has 
been spoken of by Mr. T. C. Link, archi- 
tect of the building, as a type of “seces- 
sion architecture,” meaning by this a 
breaking away from conventionality in de+ 
sign, making the architecture of the build- 
ing feelingly express the use for which it 
was built, rather than a construction along 
conventional lines and formule. The out- 
side dimensions, 525 feet by 750 feet, 
confine an area considerable in excess of 
that provided by any other exposition for 
similar exhibits, and the arrangement of 
glass-covered arcades is such that the eight 
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rectangular divisions of exhibit area are 
equally well lighted. 

A striking feature of the building is 
the ornate fagade surrounding it on all 
sides which will constitute one of the most 
attractive bits of sculpture on the grounds. 
This fagade consists of great sculptured 
panels illustrating in bold relief mining 
and metallurgical operations in symboli- 
cal representations, the background being 
of a rough golden-colored glass. At night 
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be mentioned as illustrating this feature 
of the exhibits: 

Operating exhibits of artesian and oil 
drills with the methods of using same, 
conducted on the open space southeast of 
the mines building. Here will also be 
located working mines and shafts, tun- 
nels, etc., supplied with both electric and 
steam, hoist operated so as to show the 
more modern methods of wire and rope 
transmission. These mines will have the 
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lead and zinc ores. This will be con- 
structed with special reference to hand- 
ling gold, silver and lead ores, such as 
constitute the more important mineral 
wealth of Colorado, Utah, California and 
the Rocky Mountain and Pacific Coast 
areas. 

In order to meet the more popular de- 
mand there will be installed in contrast 
to the improved mills, ancient forms of 
the arastras and other primitive metallur- 
gical devices. In this connection, after the 
metal has been extracted it will be made 
up by natives into the shapes utilized so 
long in their household economies. 

In the main building covering an area 
of more than nine acres, under one roof, 
will be collected the best and most valu- 
able natural mineral resources, together 
with many mechanical appliances de- 
signed for their utilization. These will 


these panels will be illuminated from be- 
hind, causing the figures to stand: out 
prominently. Above these panels ornate 
columns rise supporting the cornice. The 
main entrance is flanked by two gigan- 
tic obelisks, 150 feet high, and above each 
of the four major entrances rises a great 
sphere of gold. 

The low pitch of the roof and the use 
of monster tiles add strength to the archi- 
tectural scheme and create an impression 
of stability. 

In the department of mines and metal- 
lurgy the particular feature that is be- 
ing incorporated in the exhibits is the 
exhaustive display of processes and prod- 
ucts. Raw materials, with forms of 
metallic ores, clays, coals, building stone, 
etc., will as usual have a conspicuous 
space, but the elaboration and exploita- 
tion of mining and metallurgical methods 
showing the means of producing the fin- 
ished materials will be emphasized in a 
large degree. The following display might 
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1.—MINEsS AND METALLURGY BUILDING, St. Louris EXPOSITION. 
2.—ADMINISTRATION BUILDING, 
3.—HALL OF CONGRESSES. 


advantage of operating on some of the 
well-known clay and coal strata underlying 
the exposition grounds and annexed terri- 
tory, and the products will be conveyed 
by transmitters to tile and brick presses 
and there worked up into commercial 
forms by the most improved methods. 
On this space will also be shown a 
full sized operating mill especially de 
signed to crush and concentrate Missouri 


include mills, rolls, crushers and concen- 
trators of many designs and air and elec- 
tric drills. Here also special care has 
been given to meet the full demands of 
the official classification and to display the 
best and most important in modern 
mining and metallurgical research. 
Another special feature of the indoor 
display is the grouping of collective ex- 
hibits. Each of the states and foreign 
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countries will display under its own con- 
trol and direction what is best of its 
minerals, but there will also be collective 
exhibits in the following classification: 
clay and clay products; coal in many 
varieties with exhaustive analyses; iron 
ores and finished products with numerous 
forms of steel, with descriptive maps and 
models; petroleum and mineral oils, 
precious stones with the cut and polished 
gems, and the more recently discovered 
metals, with a specimen of radium and 
its compound. 

In the foreign department such coun- 
tries as France, Germany, Russia, Great 
Britain, Japan and China and the small- 
er principalities and republics have all ap- 
plied for and have been granted liberal 
space, with the assurance that no effort 
will be spared to make their exhibits 
worthy of the opportunity offered. 

The more technical and educational 
features will ‘be represented by a fully 
equipped “assay office, conducted by stu- 
dents and experts. and a fully equipped 
technical and scientific library, geological 
maps, charts, models, ete. Several states 
and nations have also promised to install 
in their exhibits certain special distinctive 
objects more likely to attract popular 
favor, such as gold and quartz, copper 
ores, telluride, ete. 


Een Begg a 
High-Speed Railway Trials. 

The original track laid down for the 
Marienfeld-Zossen experimental railway 
did not seem safe for speeds exceeding 
160 kilometres per hour, because at those 
speeds the cars ran very joltingly, the rail 
showed signs of bending, and cracks were 
observed in the iron sleepers. The new 
rails since put down for the recent tests 
weigh forty-one kilogrammes per metre 
and were laid in lengths of twelve 
metres, the support being by means of 
eighteen sleepers of pine wood per length 
of rail. Broken basalt was employed as 
a ballast. As a preventative measure 
against derailment, a guide rail was laid 
along each rail, the slot being fifty milli- 
metres wide; but so far these rails do 
not seem to have come into actual use. 


It is said that the cars now run as quietly 
at 200 kilometres per hour as formerly at 
from 130 to 140 kilometres per hour, and 
that it is possible for the passengers to 
write notes when either standing or 
sitting in the moving car, at its highest 
speeds. The primary voltage during the 
successful runs was 14,000 volts. 
Trouble had been experienced previously 
from vibration of the line conductors and 
poles, but since the collecting bows had 
been made lighter and were better sprung, 
no further trouble had been experienced 
in this direction. The wheel base of the 
trucks was inereased from three and one- 


half to five metres. and the central pivot. 


was allowed some lateral movement. 
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Underground Electric Railways 
Company, of London. 

At a recent meeting of the Under- 
ground Electric Railways Company, of 
London, Mr. Charles T. Yerkes gave an 
encouraging account of the progresa of 
the work. Mr. Yerkes said that the com- 
pany’s power-house would be the largest 
of its kind in existence, and that the work 
on this was going on most satisfactorily. 
The electrification of the Metropolitan 
District Railway is progressing rapidly. 
The line put in and working to South 
Harrow has been of great service in al- 
lowing tests of machinery and materials 
to be made. Experiments tried in regard 
to safety devices have been very exhaus- 
tive, and to guard against fire, nothing 
with which the current comes in contact 
will be inflammable. The use of wood in 
the company’s stations, for platforms and 
stores, will be done away with, cement 
and iron taking its place. The under- 
ground work on the Baker Street & Water- 
loo Road, between Baker street and 
Waterloo, is practically finished. Connec- 
tion will probably be made with this line 


and the Metropolitan District Road at 
Charing Cross station. The Baker Street 
& Waterloo Company has also decided to 
extend its lines from Waterloo station to 
the Elephant and the Castle, and the work 
is now being pushed forward rapidly, 
while the extension from Baker street to 
Edgeware road is about to be commenced. 
After completion, this line will be carried 
on to Paddington. Great progress is be 
ing made on the Great Northern, Picca- 
dilly & Brompton and the Charing Cross, 
Euston & Hampstead lines. The acquir- 
ing of the London United Tramways has 
been of great advantage to the system, 
and the directors intend to connect di- 
rectly with the Great Northern, Picca- 
dilly & Brompton and the District rail- 
ways that line. so that passengers may 
have an almost uninterrupted passage 
from Bow, and also from Finsbury Park. 
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An Electric Sleigh. 

During the coming winter the Allge- 
meine Elektricitits Gesellschaft will con- 
duct trials with an electrically operated 
sleigh on what is known as the Haide- 
Bahn, a trackless trolley on the line be- 
tween Dresden and Klotzsche on which 
electrically propelled carriages are run 
for passenger transport. The vehicle will 
be similar to the clectric carriage, but 
with the difference that the hind pair 
of wheels will be replaced by a pair of 
sleigh runners. and the driving wheels 
will be fitted with tires specially designed 
for taking hold on slippery surfaces. Ex- 
periments were made with a yehicle of 
this type last winter, and they were suf- 
ficiently successful for further trials to 
be made this year. 
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The American Society of Mechanical 
Engineers. _ 

Owing to numerous delays in the re- 
ceipt of papers for the December meeting 
of the American Society of Mechanical 
Engineers, the issue of the programme 
of the meeting will be a little late. For 
this reason a brief outline of the pro- 
gramme will be of interest. 

The headquarters of the society will be 
as usual at the society house, 12 West 
Thirty-first street, where the opening ses- 
sion will occur on Tuesday evening, 
December 1, at 9 P. m. The president Mr. 
James M. Dodge, will deliver the annual 
address, the subject being “The Value of 
an Engineering Education to a Young 
Man.” 

The second session will occur on Wed- 
nesday morning, at the hall of the Men- 
delssohn Glee Club, 113 West Fortieth 
street, because of the limited seating 
capacity of the society’s auditorium. 
This will be the business session of the 
convention and professional papers will 
also be presented. Following this, 
luncheon will be served at the society 
house, and the afternoon will be spent in 
making excursions to various power 
stations and points of interest. The even- 
ing of this day has been left free for the 
members to make their own engagements. 

The third session will take place in the 
Carnegie Laboratory of Stevens Insti- 
tute on Thursday morning at 10 o’clock. 
Luncheon will be served at the institute, 
and will be followed by visits to various 
points of interest in and about ‘the 
grounds. nn | 

The usual reception for guests and 
friends will be at Sherry’s on Thursday 
evening, at 9 o’clock, and will be followed 
by dancing and supper. | 

The closing session will be at the 
society house on Friday morning, Decem- 
ber 4, at 10 o’clock. í 

The following nominations for officers 
of this society for the coming year have 
been announced by the nominating com- 


mittee. 
For president—Mr. Ambrose Swasey, 
of Cleveland, Ohio. ` 


For vice-presidents—Professor D. S. 


Jacobus, of Hoboken, N. J.; Mr. M. L. 
Holman, of St. Louis, Mo.; Mr. William 
J. Keep, of Detroit, Mich. o 

For managers—Mr. George I. Rock- 
wood, of Worcester, Mass.; Mr. John W. 
Lieb, Jr.; of New York city; Mr. Asa 
M. Mattice, of Pittsburg, Pa. 

For treasurer—Mr. William H. Wiley, 
of New York city. 
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Single-Phase Repulsion Motors. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 
Mr. William Cramp in his paper on 
single-phase repulsion motors read before 


the British Association and published in 


the ELECTRICAL Review, October 17, 
mentions two main difficulties in the way 
of the introduction of this type of motor. 
These are sparking at the commutator and 
the low power-factor. It would be inter- 
esting to know whether Mr. Cramp has 
tried either of the methods suggested by 
Mr. Alexander Heyland for overcoming 
these troubles in the operation of com- 
mutating alternating-current motors. The 
first of these is the use of a spark-absorb- 
ing resistance between the commutator 
segments to reduce the sparking, and the 
second, connecting the brushes to the sec- 
ondary terminals of a small auxiliary 
transformer whose primary is in series 
with an adjustable resistance across the 
mains that supply the motor stator. The 
writer found that the latter method 
brought the power-factor of a two-horse- 
power motor completely into control, but 
in order to get exactly unity of power- 
factor, adjustment was necessary after 
each change of load. However, by adjust- 
ing for light loads, the motor took a 
slightly leading current for heavier loads, 
which ordinarily is not objectionable. 
Motors thus equipped behave very simi- 
larly to compound-wound direct-current 
motors, R. M. Gaston. 

Chicago, October 27. 

Road Traction by Electric Vehicles 
Using the Trolley Automobile. 

At a recent automobile congress held 
in Paris, M. René Koechlin reported upon 
the utility of the trackless trolley, that 
is, an electric road vehicle drawing its 
supply from an overhead line. The dif- 
ferent. systems were first explained and 
the performance of these vehicles de- 
scribed. , They possess many of the ad- 
vantages of the electric car, climbing 
grades easily and turning within a very 
short. radius... The practical speed of run- 
ning is fourteen kilometres an hour. The 
supply is generally continuous current at 
550 .yolts. Contrary to what might be 
supposed, the consumption of energy by 
an electric carriage is practically the same 
as that of a car running on rails. This is 
explained by the fact that these vehicles, 
on an average, do not weigh more than 
four tons, and though the power required 
may be twice or three times that per ton- 
kilometre for the electric railroad car, it 
is practically the same per car-kilometre. 
Practical tests have shown that the con- 
sumption of energy for an electric carriage 
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varies according to the condition of the 


road and the grades, but for a line with 
grades of not more than three per cent, 
it is between 450 and 800 watts per car- 
kilometre, or about 110 to 200 watts per 
ton-kilometre. In climbing grades the 
power required is less than for the electric 
car, because of the lighter weight of the 
carriage. The price of a completely equip- 
ped omnibus is given as $3,400. It is 
thought that such lines should find a very 
useful application where traffic is light; 
but where it is comparatively heavy, a 
railroad should be built. 


< 
New Winding for Induction Coils. 

A new method of winding the second- 
aries of induction coils has been devised 
by Mr. Leslie Miller, of 93 Hatton Gar- 
den, E. C., London. In this system the 
secondary winding is made in vertical 
layers one turn deep, as shown in the ac- 
companying illustration, the successive 
layers being insulated from each other by 
paper discs. The winding is done by a 
machine and is continuous, without joints 
or crossings, the successive layers being 
wound alternately from the inside and 
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from the outside. The advantages given 
for this method of winding are that an 
internal breakdown, due to the coming to- 
gether of wires between which a high po- 
tential exists, can not possibly occur; the 
secondary winding can be compressed to 
any extent; there is a low ohmic resist- 
ance of the secondary, and the coils will 
stand any climate. A twelve-inch coil, 
when constructed by this method and 
worked with twenty-four volts and an or- 
dinary mercury break, will fully light up 
five or six X-ray tubes at one time when 
connected in parallel. By a slight modi- 
fication of the winding machine it can 
also be used for producing non-inductive 
resistances. 


The Vienna Academy of Sciences has 
appointed a committee to study pitch- 
blende, the mineral from which radium 
is derived. Baron Auer von Welsbach 
has placed his laboratories at the service 
of the committee during its researches. 
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A Sliding Railway. 

The novelty of the railway sys 
tem as described in the Revue Tech 
nique by M. G. Sautereau consists ir 
doing away with the running wheels oi 
the cars and replacing them with slippers 
or skates. The cars are raised on a thin 
film of water, which is forced under the 
skates through a jet. In the earlier plans 
the propelling force contemplated was a 
horizontal jet of water, which was directed 
against suitable vanes on the bottom of 
the cars. The valves of these jets were 
opened by the leading car and closed by 
the rear one. In the plan as at present 
proposed, a third rail is laid between the 
two gliding rails, and a friction wheel, 
driven by electric motors, runs on this and 
furnishes the propelling force. The ad- 
vantages claimed for this system of trac- 
tion are a great reduction in the track re- 
sistance and in the power required by a 
car, a much smoother running of the cars, 
and hence a smaller depreciation, both of 
track and car. There is no danger of de- 
railment, and high speeds can be attained. 
By cutting off the water supplied under 
the skates, a great braking effect is se- 
cured. Figures are given to show the 
economy of the system over electric trac- 
tion on wheels. 
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Canadian Society of Civil Engineers. 

An electrical section of the Canadian 
Society of Civil Engineers has been 
formed. It will hold monthly meetings 
from October to April. The schedule of 
subjects for discussion at the various 
meetings of the current season is as fol- 
lows: October 15, “Electrical Equipment 
of Some Canadian Hydroelectric Power 
Plants ;” November 19, “Alternating-Cur- 
rent Motors for ‘Traction Purposes ;” 
January 7, 1904, “The Relative Cost of 
Producing Power by Steam and by Water 
under Different Conditions ;” February 
11, “Recent Developments in Electric Tl- 
lumination ;”’ March 18, “The Use of 
Electricity on Canals;” April 17, “Power 
Station Design and Operation as Affected 
bv Recent Advances in the Design of 
Turbo-Electric Machinery.” Professor R. 
B. Owens is the president of this section 
of the society. 


— 


Index of the Technical Press. 

The October issue of the Index of the 
Technical Press, a monthly index to the 
technical journals of the entire world, con- 
tains over 2,000 references to articles of 
interest and importance. These refer- 
ences give the title of the article, its 
length, and indicate its nature. The /n- 
dex is published in Brussels, the New 
York office being at 220 Broadway. 
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Some Notes on the Commercial 
Features of European Light- 
ing Practice. 

At the nineteenth annual convention of 
the Association of Edison Illuminating 
Companies, held at the Frontenac, Thou- 
sand Islands, N. Y., September 8, 9 and 
10, 1903, Mr. Arthur Williams contrib- 
uted an excellent paper on the subject 
of “Some Notes on the Commercial Feat- 
ures of European Lighting Practice.” 
This paper has just been transmitted to 
the press for publication, and an abstract 
follows: 

At the time of my arrival in London, 
the finishing touches were being placed 
upon the decorations erected in honor of 
the visit of the French President, and I 
was, therefore, given opportunity to make 
comparison between London methods and 
those of the larger American cities. In 
a general and well-designed display of 
banners and bunting, they were not ma- 
terially different, but there was a marked 
absence of the use of electric light as a 
decorative or illuminating feature. Only 
a very few electrical installations were to 
be seen and they were on a small scale. 
The decorations included a great many 
painted signs and monograms, but none, 
as far as I am aware, having electrical 
treatment. 

Likewise at the gala opera, given by 
command of the King, at Covent Gar- 
den in honor of the President, there were 
no electrical decorations, such as those 
in the Metropolitan Opera House in New 
York city for the reception of Prince 
Henry of Prussia. Seemingly the only 
additions to the permanent installation 
were the lamps at the temporary entrance 
enclosed for the royal visitors, and for 
the illumination of the royal box in which 
they sat. The auditorium was beautifully 
decorated with artificial flowers, but the 
possibilities of the decoration were not 
brought out as they would have been were 
decorative lighting freely used in addition. 

There seems to have been a very great 
Increase in are lighting on London’s 
streets. The prices paid by the munici- 
pality vary from $110 to $150 annually 
for an arc lamp of about the same size as 
our lamp rated at 2,000 candles. The prac- 
tice is to place the lamps much nearer to- 
gether, in many instances averaging not 
more than 100 feet apart, and the result 
is a degree of lighting which would offer 
a useful, impressive example to those in 
charge of that kind of service in most of 
our American municipalities. The city 
furnishes the posts and shades; the com- 
panies provide all else, giving the lamps 
che usual attention. 
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Enclosed arc lamps have made very lit- 
tle headway; the few to be seen are of a 
design less satisfactory than that with 
which we are familiar here, and for the 
most part they have not given satisfaction 
to the users. The reason the English en- 
gineers adhere so devotedly to the open 
lamps is that in London and other Eng- 
lish and European cities, the price of 
labor and carbons is low, while the cost 
of current is high—the reverse being true 
in our American cities. 

The Siemens-Halske company has 
placed upon the market a very small en- 
closed are light, called the “Liliput;” in 
deference, I presume, to its lack of size. 
It is even shown in the conventional desk 
standard, in which heretofore the incan- 
descent lamp has been supposed to find an 
exclusive field. 

“Bremer” lamps are seen frequently 
on the streets. The outside of one hotel 
or restaurant on Piccadilly Circus is 
strikingly illuminated by them. The color 
of the light, however, is not pleasing, and 
I question whether, unless changed, the 
lamp will soon become very popular. It 
is said that about 150 are now used, with 
very great satisfaction, for lighting the 
streets of one district—that surrounding 
the East India docks. The lamp has re- 
cently been improved, and I understand 
that all now in use are to be replaced with 
the new type as soon as practicable. The 
object of the improvement is to do away 
with “fluttering.” which heretofore has 
been a chronic defect. As all doubtless 
know, these lamps burn two in series, 
about fifty volts each, on a 110 to 120- 
volt circuit. 

These lamps, as incandescent lamps and 
al] other features of the installation, must 
be purchased by the consumer, but to en- 
sure good service, the manufacturer, the 
Westinghouse company, arranges for their 
care at a cost of ten shillings, or $2.50, 
weekly, for two; the price including in- 
spection, carbons and repairs, but not the 
current supply. The responsibility of the 
company supplying electric current ends 
at the meter, and so everybody seems to 
understood. This I think is not condu- 
cive to best service. It compels the cus- 
tomers to purchase incandescent lamps, 
without expert knowledge and at a price 
in excess of the cost of lamps to the sup- 
plying company, tending thus to prolong 
their use until breakage, however blackened 
or low the candle-power has fallen. The 
incandescent lighting standards are low, 
and as the service rendered by the com- 
panies is said to be very satisfactory—it 
is evident that they are carefully managed 
—the cause must be found in the lamps. 
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In the business sections one sees little 
gas lighting, and it is said that there is 
but one oil lamp installation in the city— 
and that that is going out. The “Lucas” 
lamp, comparing with the “Northern” 
here, is used, but apparently not to any 
great extent. Electric light seems to have 
little, if any, serious competition. 

Nernst lamps, large and small, are to 
be seen frequently on the principal thor- 
oughfares, and the light is of very satis- 
factory quality. A number of stores use 
them exclusively. Plain, ground or opales- 
cent glass globes are used, with vertical 
spiral glowers—distinct from the horizon- 
tal straight glowers with which we are 
familiar in American practice. Large 
lamps, consuming about 250 watts, cost the 
retail consumer $5; small lamps, $1.25; 
large glowers cost fifty cents, the small, 
thirty-seven and one-half cents. They 
can be used with either alternating or di- 
rect current—those I saw using the direct 
current. 

A Nernst projector lamp of 1,000 
candle-power has been made. The lamp 
consists of three glowers, in parallel, 
placed on a white enamel disc of about 
two and one-half inches diameter. About 
300 watts are consumed and hand con- 
trol is substituted for the usual auto- 
matic control. | 

A representative of the manufacturers 
stated that 400,000 of these lamps, sixty 
per cent small, the remainder large in 
size, were sold in England during the last 
year. It should be remembered that the 
incandescent lighting standards are gen- 
erally low, and therefore a greater rela- 
tive growth than would be possible here 
should be expected. a 

There are thirty-six companies or ves- 
tries in London operating electric light- 
ing plants. The aggregate of the installa- 
tions, on the sixteen-candle basis, is 2,- 
476,491 equivalents. This is largely in- 
candescent lighting; the motor installa- 
tions aggregate hardly more than 5,000 
horse-power, and the arc lamps something 
less than that number. 

It has been stated that thirteen of the 
companies or vestries use Wright meters, 
not exclusively, but in conjunction with 
their rates. The companies using these 
meters control about forty-five per cent of 
the tota! installations, but I have no data 
as to the number of meters used, or on 
the percentage of current sold through 
them. The manager of one of the largest 
companies stated that though he was re- 
ported as using this system of discount, 
he actually had only a few of the metere. 
The Shattner demand meter is also in 
use; one advantage being that it can be 
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made fast or slow, as desired, by simply 
changing the medium through which the 
balls fall. 

So much has been devised and said con- 
cerning electric lighting rates that it 
would seem as though nothing new were 
possible. Yet I had not previously heard 
of the rate recently adopted by the St. 
James & Pall Mall company for long 
hour, usually hidden lighting; by hidden 
I mean the lighting of hotel, apartment 
house and club cellars, kitchen and serv- 
ants’ quarters, shops below the sidewalk 
level, basements and the public con- 
veniences, which the city of London has 
liberally provided at the large intersec- 
tions. The retail rates of this company 
are twelve cents a kilowatt-hour for the 
first 4,000 kilowatt-hours of annual use 
and eight cents for all over, with a dis- 
count of eight per cent on all bills paid 
quickly—say, within thirty days. To meet 
the competition of gas in the places men- 
tioned, the company has adopted a new 
schedule, under which all “below street 
level” lighting is supplied at exactly half 
the usual rates. That is to say, the first 
4,000 kilowatt-hours are charged for at 
six cents instead of twelve cents, and the 
remainder at four cents instead of eight 
cents—and the additional discount of 
eight per cent is also allowed. 

If the consumer’s premises are half 
above and half below the street level, he 
is given the benefit of a liberal interpreta- 
tion of the schedule, and charged alto- 
gether at the low rates. Separate meters 
are provided where necessary to separate 
other parts of the premises supplied at the 
higher rates. This schedule has been very 
successful in competing with gas service. 

Reverting again, momentarily, to rates, 
it may be of interest to know that one com- 
pany charges twelve cents a kilowatt-hour 
for service at 100 volts and ten cents 
where taken at 200 volts. This method 
has been adopted, I infer, to encourage a 
general change of installations to the 
higher voltage. Another company, or 
rather one of the borough councils, charges 
sixteen cents a kilowatt-hour for the first 
hour of the maximum demand, and two 
cents for all over—a schedule represent- 
ing, I believe, the extreme views of Mr. 
Arthur Wright in connection with the 
Wright demand system. Another company 
has recently entered upon a large con- 
tract for lighting and power service, 
under which the consumer pays $75 an- 
nually for each kilowatt of maximum de- 
mand and two cents for each kilowatt- 
hour consumed. The demand rates of 
this company are also interesting: for the 
first quarter, ending with March,- the 
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charge is, for the first six kilowatt-hours 
consumed per eight-candle-power lamp, or 
equivalent, sixteen cents a kilowatt-hour, 
and for all excess, four cents; for the 
quarters ending with June and Septem- 
ber only the first three kilowatt-hours of 
average use are charged for at the higher 
rate, the remainder being charged for at 
the lower rate; the quarter ending with 
December, filling out the year, is again 
increased to an average of six units at the 
higher rate, as with the first quarter. 
Power is sold at five cents a kilowatt-hour 
for the first 250 kilowatt-hours of annual 
consumption per kilowatt of installation 
and two cents for all consumed in 
eXCess, 

It should not be forgotten, when con- 
sidering English terms, that the con- 
sumer buys everything beyond the meter, 
and therefore, on any prices given, fully 
one and one-half cents a kilowatt-hour 
should be added to get an American com- 
parison. 

The Shoreditch destructor works, of 
which so much has been said, are still 
in operation. This plant, it will be re- 
membered, was erected for the purpose of 
burning the garbage of the district, util- 
izing the heat for making steam, the live 
steam for operating an electric light 
plant, and the exhaust for heating the 
water of the municipal bath of the dis- 
trict, and in winter for heating the dis- 
trict library. These several departments 
are located contiguously in the same 
block, but front on different thorough- 
fares. A second lighting station, some 
distance from the first, has now been 
erected, the capacity of which is about 
1,600 kilowatts, but it is operated entirely 
with coal fuel. The destructor works re- 
main substantially as they were when 
first finished, though because of the larger 
demand for electric current and the some- 
what lessened supply of débris, I believe 
more coal is now being consumed than 
formerly. The consumable débris of the 
district amounts to 25,000 tons annually 
and gives sufficient heat to produce 
1,000,000 kilowatt-hours. It is estimated 
that garbage produces on the average 
one-tenth the heat of ordinary coal, 

Curiously, the garbage supply is de- 
creasing. This is because dwelling-houses 
are being gradually replaced, as the city 
pushes out, by factories and stores, which 
in proportion contribute less. The new 
inhabitants, however, demand more light 
and power service, so that the works can 
well afford to burn as much additional 
coal as may ‘be required. _ 

The figures showing the result of last 
year’s operation seem to make it difficult 
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to prove that the electrical are paying 
features of the plant. There was a bal- 
ance of $20,000, after all charges were 
met, credited to the sinking fund, but 
this amounts to only 1.5 per cent of the 
cost, a rate of depreciation demanding an 
active life in excess of fifty years to equal 
the original cost of the plant. 

The use af arc lamps for the street 
lighting of Paris, as in London, has in- 
creased largely in the last two years, the 
greatest change being in the centre of 
the city. Open burning lamps are used, © 
again because of the low cost of carbons 
and labor and the high cost of current. 
The lamps are spaced apart on an 
average not exceeding 100 feet; in some 
places the distances are much less. There 
seems to be no desire on the part of the 
city officials to utilize the private window 
lighting for the illumination of the 
thoroughfares, and this is well, for there 
is little, if any, display lighting of that 
order that 1s worth mentioning. 

Where electric light is not used, there 
are Welsbach burners, which, with the 
surrounding glass case, are maintained in 
excellent condition. This is true of the 
narrowest and least important as well as 
of the largest and most thickly traversed 
thoroughfares. On some of the streets, 
such as the Rue de la Paix, in the centre 
of the city and as yet untouched by the 
electrical invasion, posts, supporting three 
lanterns, each containing a large Wels- 
bach mantle, line up on both sides of the 
street, and are not more than twenty-five 
feet apart. 

Ordinary gas burners seem to have 
disappeared from the shops of the city. 
Either Welsbach mantles, which are most 
common, or some similar form of burner, 
much larger, are mostly to be found. 
Some of the larger theatres and concert 
halls still use gas for decorative lighting, 
though this is true to a less extent than 
formerly. The maximum price of gas 
is $1.80 a thousand cubic feet, which also 
must be the minimum price, as under the 
law a reduction made to one gas consumer 
must be made to every other consumer 
conducting a like kind of business. 

The companies supplying electric cur- 
rent are limited in their franchise to a 
maximum price equaling thirty cents a 
kilowatt-hour, but there is no limitation 
upon the extent to which this price mav 
be reduced. The average price obtained 
is about twenty-two cents a kilowatt- 
hour. 

Companies making electric current in- 
side the city’s walls pay a tax of five per 
cent on their gross income, while those 
which generate outside the walls, thus 
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avoiding the duty paid upon coal brought 
within the fortifications, pay one per cent 
additional, or six per cent 


The cost of municipal are lighting, 
where supplied by private companies, is 
at the rate of $240 annually, but the an- 
nual expenditure is in many cases 
lessened through the disconnection of the 
lamps at midnight or shortly thereafter. 
As the companies are taxed upon their 
gross income, this figure is reduced five 
per cent or six per cent, as the case may 
be, so that the net cost is not far from 
$225 a lamp annually. 

At the end of 1901 the five private com- 

“panies and the municipal plant of Paris 
had 68,267 kilowatts of installation, 
equaling 1,365,340 sixteen-candle equiva- 
lents. The capacity of all the stations 
was 38,000 kilowatts, or fifty-six per cent 
of the installations. 27,322,000 kilowatt- 
hours were sold, the consumption averag- 
ing about 400 hours per unit of instal- 
lation. 

A very interesting map has been pre- 
pared by the engineer in charge of the 
municipal works, showing in each of 
eighty-three small sections, into which he 
divided the city, the installation capacity 
in kilowatts, the kilowatt-hours consumed 


annually, and the average use of each ~ 


unit of installation. For example, one, a 
rich residential section, is shown where 
3,387 kilowatts installation have an 
average use of only 161 hours annually :; 
a second, next it, having 1,895 kilowatts, 
averages only 147 hours. The business 
and small shop sections appear better; 
in one 2.301 kilowatts were used an 
average of 585 hours; in another, 1,717 
kilowatts an average of 887 hours, and 
in still another, 135 kilowatts averaged 
734 hours. A section in which the in- 
stallations are largely for citv lighting. 
having 102 units averages 3.061 hours: 
another, also devoted to city lichting. 
having twentv-six units of installation. 
averages 2.284 hours. As stated pre- 
viously, the average of all is 400 hours. 


Tribute to Volta. 


The secretary of the British In- 
stitution of Electrical Engineers re- 
ports: The bronze shield subscribed 


for by the students of the institu- 
tion at the beginning of the pres- 
ent year has now been placed upon 
the tomb of Volta, at Camnago, Italy, near 
Como. The ceremony of fixing it in place 
was performed on Sunday, October 4, 
with many expressions of international 
good feeling, in the presence of Professor 
Count Alessandro Volta, Cav. Franchi, 
the Sindaco of Camnago, with several 
members of the Volta family and a num- 
ber of other guests.° The shield is 
mounted on a slab of green marble sup- 
ported on granite in front of the tomb. 
The electotype reproduction, which was 
officially deposited on the tomb on the 
occasion of the visit of the institution in 
April last. has been transferred to the 
Civic Museum in Como, where it is placed 
in the collection of Volta relics, 
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Electrical Patents. 


Mr. Leonard Wilson, of Pittsfield, 
Mass., has assigned to the Stanley Elec- 
tric Manufacturing Company, Pittsfield, 
Mass., a patent recently granted to him 
on an electric rheostat. Referring to the 
illustration, A represents the armature 
and B the field of a separately excited 
generator. CC! are the exciter bus-bars. 
D and E are the resistances connected 
at suitable intervals to contact buttons d! 
d2, etc., and e! e?, ete., respectively. 
f1 f2, etc., are extra contact buttons con- 
nected to el e?, ete. F is a contact strip 
connected to f1. F? is a contact strip con- 
nected to d!3. G is a rotary arm pivoted 
at H, connected to one end of field B and 
adapted to make contact with the contact 
buttons and with the contact strips F and 
F1. I is a switch for opening the field 
and rheostat circuit. J is a stop for 
rheostat arm G. The operation will be 
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obvious: Assume, for example, that the 
voltage between exciter bus-bars CC! is 
one hundred and that the values of re- 
sistance of field B, of resistance D and of 
resistance E are twenty ohms each. Now 
starting with the arm G in the position 
shown, field B is short-circuited, and no 
current flows through it. As arm G is 
moved along contacts d! d?, etc., and in 
contact with strip F the resistance shunt- 
ing-field B is gradually increased and more 
and more current flows through field B 
until when arm G reaches d?3 all of re- 
sistance D is in shunt or parallel circuit 
with field B and all of resistance E is in 
series with the parallel circuit. The re- 
sistance of the circuit between bus-bars 
CC! is now thirty ohms. The current is 
therefore three and one-third amperes, 


Vol. 43—No. 19 


one-half of which, or one and two-thirds 
amperes, flows through field B. As arm 
G moves from d18 to f! and from F to 
F3 no change in resistance takes place. 
Now as arm G is moved along contacts 
fl f2, ete., part of resistance E is gradu- 
ally cut out until when arm G is in con- 
tact with f6 half of E is cut out. The 
resistance of the circuit between bus-bars 
CC! is now twenty ohms. The current 
is therefore five amperes, one-half of 
which, or two and one-half amperes, 
flows through field B. Now as arm @ 
passes to e! the connection with contact 
strip F3, and consequently with resist- 
ance D, is broken, while all of resistance 
E is placed in series with field B. The 
resistance between bus-bars CC! is now 
forty ohms. The current is therefore 
two and one-half amperes, all of which 
passes through field B, since field B is 
no longer shunted. Thus it is seen that 
the current through field B is not changed 
by moving arm G from f® to et. It will 
of course be understood that the step from 
f to et may be so arranged as to produce 
a small change in the current passing 
through field B proportionate to the 
other steps. This could be accomplished 
by so arranging the contacts in relation 
to resistance E that a little less than half 
of resistance E would be cut out when 
arm G is in contact with f6. Now as arm 
G is moved along et e?, etc., resistance E 
is gradually cut out until when arm G is in 
contact with e1! field B is connected di- 
rectly across the exterior bus-bars. The 
current through field B is now five 
amperes, the maximum value. 

General Electric Company, a corpora- 
tion of New York, has purchased from 
James J. Wood, of Fort Wayne, Ind., à 
patent. The invention relates to means 
for preventing or reducing fluctuations 
occurring in rotary motor devices, such 
as steam engines, turbines, impact-wheels, 
or other prime movers, as well as second- 
ary motor devices, such as dynamo-elec- 
tric machines, electric motors, rotary con- 
verters, and the like. The invention is 
applicable whenever in such a rotary mo- 
tor fluctuations from a uniform rotation 
are liable to occur by reason either of 
variations in the propulsive energy oF 
variations in the work or load, which 
variations recur at frequent intervals, 80 
that they tend to produce alternate ac- 
celerations and retardationa of the motor, 
such as are known in the art as “hunt- 
ing” or “pumping.” Another application 
for patent still pending covers a device 
for preventing such fluctuations particu- 
larly with reference to synchronous dyna- 
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mo-electric machines, such as alternating 
motors or rotary converters. In operating 
such machines, the hunting or beating 
action is usually indicative of some ir- 
regularity in the circuit feeding the mo- 
tor. This irregularity may consist of 
variations either in speed or in electro- 
motive force. The variation in speed of 
the generator tends to cause a correspond- 
ing variation in the speed of a synchro- 
nous motor. The motor can not, however, 
assume instantly the speed required by 
the new speed of the generator. When 
the speed of the generator increases, the 
motor-armature begins to increase in 
speed; but by reason of its lagging the 
motor receives an increased current, be- 
cause its armature is not in normal po- 
sition for the new frequency and because 
additional current is required for supply- 
ing the energy necessary for increasing its 
speed. This additional current produces 
a difference of magnetism of the field, 
which must again be altered when the 
generator speed decreases below the aver- 


SECTION OF FLYWHEEL AND SLEEVE, SHOWING 
ARRANGEMENT OF SPRINGS. 


age. The motor is therefore undergoing 
a alight variation in speed, which seeks to 
approximate to, but does not exactly cor- 
respond with, that of the generator. As 
set forth in the application with particu- 
lar reference to synchronous alternating 
motors, the inventor overcomes this de- 
fect and avoids interference with the line 
by applying to the shaft of the motor or 
a shaft rotating therewith a flywheel of 
suitable weight, which is yieldingly con- 
nected to the motor, preferably by being 
free to turn upon its driving-shaft, a 
spring connection being interposed be- 
tween the flywheel and its shaft so as to 
oppose relative movements of the motor 
and flywheel in either direction. The de- 
gree of such relative movement preferably 
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corresponds to the angular distance be- 
tween two adjacent poles of the arma- 
ture. The spring connection therein 
shown comprises a coiled spring or springs 
interposed endwise between abutments 
formed upon the flywheel and its shaft, 
said springs being compactly arranged be- 
tween these parts and suitable stops being 
provided for limiting the strain upon the 
springs. While well adapted for use with 
motors in which the angle between the 
poles is not considerable, as is the case 
with motors having a relatively great 
number of poles, difficulties have been en- 
countered in adapting such devices to mo- 
tors having comparatively few poles. This 
is due to the fact that because of the 
relatively great angle between the poles 
springs of this character are not well 
adapted to permit the necessarily exten- 
sive rotary movement of the flywheel in 
a connection which provides the requisite 
compactness, durability and strength. In 
the later invention the aim is to provide 
a construction which is especially adapted 
for use with motors having two or more 
poles, while retaining the advantages of 
the construction just described. In its 
preferred form the invention which pro- 
vides a connection between the flywheel 
and its shaft, which comprises a pair of 
spiral springs, preferably involute springs, 
each connected at its opposite ends to the 
flywheel and its shaft, respectively, and 
the springs reversely arranged so that 
relative movements of the flywheels and 
shaft in both directions are resisted by 
the tension or compression of the springs 
exerted in such manner as to tend to 
wind or unwind them. The springs pref- 
erably encircle the axis of rotation of the 
flywheel and are suitably housed or en- 
closed, preferably within the flywheel. 
Certain other features of improvement 
are provided in the construction and ar- 
rangement of the parts. 

An English electrician, Mr. Sidney G. 
Brown, of Bournemouth, England, has 
patented in this country an improvement 
in a system of wireless telegraphy. Ac- 
cordingly the transmitter apparatus is 
provided with two radiating wires coupled 
one to each terminal of the sparking de- 
vice, and the receiving apparatus is pro- 
vided with two receiving wires coupled 
one to each terminal of the coherer. These 
radiating and receiving wires are respect- 
ively placed at a distance apart which 
has a definite relation to the length of 
the signaling waves, that of half a wave- 
length or approximately half a wave- 
length being the most convenient distance. 
This placing of the wires half a wave- 
length apart causes the system to send 
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its waves or to receive them from mainly 
one direction, which direction would seem 
to be that of the plane of the wires. If 
the vertical wires were not so carefully 
adjusted to the wave-length, they would 
transmit or receive the Hertzian waves 
from any direction. By arranging a con- 
denser across the high-potential terminals 
of the spark coil and joining the terminals 
of this condenser to the spark-balla 
through highly inductive coils, the per- 
sistence of the waves can be increased, 
the conductor acting as a storage of 
power and maintaining the condenser at 
each side of the spark-gap. The highly 
inductive coils prevent the charge in the 
condenser from oscillating across the 
spark-gap. By thus increasing the per- 
sistence of the train of Hertzian waves 
due to each disruptive discharge the re- 
ceiving circuit can be caused to be in tune 
or syntony with the transmitting circuit, 
thus rendering the system more sensitive 
and less likely to be interfered with by 
neighboring systems differently disposed. 
The wave-length that any system may gen- 
erate is to a certain extent under com- 
mand, and it is necessary if parabolic re- 
flectors are to be used to keep the waves 
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short. This can be done by suitably ar- 
ranging the spark-gap, such as by employ- 
ing suitably sized intermediate balls or by 
placing inductive coils in the arms of the 
radiating wires. By thus keeping the 
length of the waves short the use of para- 
bolic mirrors behind the radiating and re- 
ceiving wires and within a much shorter 
distance of said wires than that of their 
length or half their length is rendered 
possible. These mirrors which should be 
constructed of reticulated metal, such as 
fine wire netting or its equivalent, have 
the effect of reflecting the waves to or 
receiving them from one definite direc- 
tion, and thereby restricting the wave or 
telegraphic effect to a given direction. The 
coherer preferably employed is electrically 
or magnetically controlled in such manner 
that immediately after a signal has been 


received the electric or magnetic con- 
trolling force decoheres or renders the co- 
herer non-conductive without the inter- 
vention of a mechanical tapping device, 
thereby increasing the speed of signaling. 
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Locomotives or Motor Cars? 

For the three classes of service—fast 
long-distance passenger and freight, local 
passenger, and slow freight—diffcrent 
classes of motive power seem suitable to 
Mr. B. Pontifex. For express traffic he 
believes a locomotive is safer and more 
satisfactory, as a train drawn from the 
head is less hable to derailment at cross- 
ings and switches than when propelled by 
motors distributed throughout the entire 
train. Although the latter method of 
equipping makes possible a higher rate of 
acceleration, on the whole, the running 
time of the train would not be increased, 
due to the necessity of slowing down at 
all switches and crossings. On the other 
hand, for local passenger traffic, quick ac- 
celeration is most important, and for this 
purpose the motor should be distributed 
throughout the train. Motors should be 
placed on the inner axles of each truck, 
as this arrangement gives an increased ac- 
celeration and results in a smoother run- 
ning and decreased hammering at curves 
and at switches. For slow freight traffic 
locomotives alone mect all requirements. 
—Abstracted from the Electrical Engi- 
neer (London), October 16. 

P) 
Iron Losses. 

The curious result that the iron loss 
in dynamos is about two and one-half 
times what it is in transformers for the 
same maximum density has led Mr. A. 
Press to seek for an explanation. It is 
usual to assume that the flux wave in 
transformers is the sine function of the 
time, and that the flux distribution in 
a dynamo is of the nature of a flat top 
wave. The apparent discrepancy may be 
possibly explained by an increase in eddy 
loss due to the character of the distribu- 
tion curve. Continuous-current machines 
are first examined, and it is found that 
this distribution having a minimum eddy 
loss for a given area included under the 
curve and a given base is the parabola 
which approximates closely to a sine 
wave. The conclusions reached are that 
the great difference between transformer 
losses and dynamo losses can be explained 
in greater part by taking into account 
the slope of the flux distribution wave; 
that the so-called full load increment in 
iron loss can be in a measure accounted 
for by the skewing of flux due to cross- 
magnetization, and that the ideal distri- 
bution curve is a parabola degenerating 
into a flat top with parabola sides, for 
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a minimum total iron loss. For alter- 
nators the most efficient sort of flux dis- 
tribution is found to be a sine function. 
For machines of low frequency, where the 
hysteretic constant is more important 
than that for eddy currents, a flat top 
wave should be aimed at; but where this 
constant is practically negligible com- 
pared with that for eddy current, the flux 
should spread to one and three-quarter 
times the width at the top. The degree 
of peakedness is determined by the 
amount of maximum density and effec- 
tive electromotive force required. Arnold, 
as the result of his investigations, found 
that the sine wave was the best form of 
flux distribution, but his point of view 
ig entirely one of effective electromotive 
force against a given flux.—Abstracted 
from the Electrician (London), Octo- 


ber 16. 
f 


Tangental Traction. 

This is a study by MM. L. Rosenfeld 
and C. Zelaney of a so-called tangental 
traction system. In this system three- 
phase currents are employed and the pro- 
pelling force is produced by a method 
similar to that which causes rotation in 
induction motors. What corresponds to 
the primary of the motor is here buried 
in the street between the rails. The part 
corresponding to the secondary, here 
called the propeller, is suspended from 
trucks just above the stator. The reac- 
tions set up by polyphase current in the 
winding of the buried stator so react upon 
the propeller above it as to cause it to 
move in one direction or the other. The 
application of a system of this kind en- 
counters a number of serious difficulties. 
One of these is the poor power-factor 
which under ordinary conditions would 
be caused by the necessarily large gap be- 
tween the stator and the propeller. The 
power-factor here is brought up to a satis- 
factory figure by increasing the breadth of 
the air-gap, by means of polar extensions 
built up of plates lying at right angles 
to the plates of the cores of the primary 
and secondary. In this connection some 
interesting results of tests on motors con- 
structed upon the same principle are 
given. Another objection is the large 
power which would be required if the 
potential were applied continuously to all 
coils at the stator. This difficulty is re- 
moved by grouping the stator sections 
and introducing an automatic switch 
for connecting these sections to the feed- 
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ers as the car passes them. ‘The auto- 
matic switch is a small three-phase induc- 
tion motor, the stator being connected in 
circuit continuously. The rotor has a 
coil winding, the ends of which are con- 
nected to the two wheel rails which are 
insulating. This winding then remains 
open except when a car is on that section 
of the track. When the circuit is closed by 
a car, the rotor closes the switch throw- 
ing that section of the stator on the feed- 
ers. After the car passes, a counter- 
weight opens the switch. The speed of 
the cars is controlled by means of resist- 
ance in the propeller circuit. An experi- 
mental track has been installed, the di- 
mensions of the various parts being 
given, but no results of tests are yet 
available. — Translated and abstracted 
from Bulletin No. 6, 1903, of the Asso- 
ciation Des Ingeneurs Electriciens, Liege. 
A 
Three-Phase Switch Gear. 

This series of articles by Mr. A. C. 
Eborałl criticises the so-called cellular 
type of switchboard for high voltages and 
discusses in detail the desirable features 
of switchboards for high-tension work. 
The whole of the high-pressure gear 
should be removed from the operating 
platform and isolated in fireproof com- 
partments. All high-pressure fuses 
should be done away with. High-press- 
ure bus-bars should be arranged in such 
a manner that any portion of them can 
be isolated. They should be provided 
with properly arranged pressure dis- 
charges and so arranged that the attendant 
has no excuse for getting confused. All 
high-pressure switches should be con- 
trolled from a distance, because in this 
way not only can one man control effec- 
tively all the switching gear without be- 
coming nervous on account of the pres- 
ence of conductors carrying high volt- 
ages, but the apparatus itself can be dis- 
tributed without being crowded into too 
close quarters. Switches should be of the 
oil-break type, automatically operated. 
The following arrangement of protective 
devices is recommended: automatic non- 
overload switches with reverse-current at- 
tachments on the generator panels; auto- 
matic overload switches with time at- 
tachments on the feeder panels; auto- 
matic overload switches with reverse cur- 
rent and time attachments on the feeder 
panels; automatic overload switches with 
time attachments on the machine panels 
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and the substation switchboards. The 
conclusions which the author draws from 
the study of the switch gear are: never 
break a circuit in air; arrange all cir- 
cuits so that the voltages produced by the 
oscillations in opening a transmission line 
are moderate; and provide excess-press- 
ure discharges at different points of the 
system. The best form of excess-press- 
ure discharges is the horn type in series 
with a high non-inductive resistance. In 
many cases cable-charging apparatus will 
not be found necessary. If power-driven 
switch gear is necessary, electrical means, 
rather than pneumatic, are recommended. 
—Abstracted from Engineering (Lon- 
don), September 25, October 2, 9, 16, 
1903. 
# 
Trial of the Diesel Oil Engine. 

A trial was recently made on behalf of 
the Belper Rural District Council, Eng- 
land, at its Lee pumping station, to ascer- 
tain whether the guarantees given by the 
makers of the pumping plant had been 
fulfilled. The results of this trial are 
given in detail here by Mr. M. Longridge. 
The plant consists of two units for alter- 
nate use. Each unit comprises one thirty- 
horse-power Diesel oil engine and one 
horizontal Reidler pump, the two being 
coupled together by spur wheels keyed on 
the engine shaft and pump crank shaft, 
respectively. Hach engine ia an inverted 
vertical type with cylinder 11.8 inches in 
diameter by 18.12 inches stroke. The 
normal speed is 180 revolutions per 
minute. To make the trial, the pump 
was disconnected, a brake being put on 
the flywheel of the engine. It was found 
to run very readily. The pull was shown 
bv a spring balance. The oil used was 
said to be Texas crude oil, the calorific 
value corresponding to chemical analysis 
being 18,735 British thermal units per 
pound. The same value, determined in a 
Berthelot-Mahler bomb calorimeter, gave 
19,080 British thermal units; or, deduct- 
ing the heat of evaporation which is not 
available in the engine, leaves 17,900 
British thermal units. A number of trials 
were necessary before the proper condi- 
tions for testing were ascertained; but 
after all parts had been adjusted, a run 
was made which gave the following re- 
sults: The test lasted sixty minutes; the 
speed of the engine was 177.7 revolutions 
per minute; pressure of the air in the re- 
ceiver, 645 pounds; maximum pressure ın 
the cylinder, as shown by the indicator, 
498 pounds; temperature of the exhaust 
gases, 379 degrees Fahrenheit; the total 
oil used, 8.687 pounds; mean effect of 
pressure, 53.4 pounds per square inch; in- 
dicated horse-power, 23.75; brake horse- 
power, 14.76; mechanical efficiency of the 
engine, 62.2 per cent; horse-power ex- 
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pended in friction, 8.9; oil consumption 
per indicated horse-power-hour, 0.366 
pound; per brake horse-power-hour, 0.585 
pound. Tests made at other loads show 
that the consumption of oil per brake 
horse-power-hour was minimum at the 
normal rate of thirty horse-power.—Ab- 


stracted from the Mechanical Engineer . 


(London), October 3. 
A 
The Central Station Auxiliary Plant. 


The auxiliary plant of the power 
station is often the most inefficient part 
of the installation. Mr. F. H. Davies 
here considers this phase of station de- 
sign, and points out what seems to him 
to be a desirable method. The most im- 
portant auxiliaries are the pumps, and 
these are most often driven by steam. 
In many cases electrically driven pumps 
would be more efficient, but a rigid rule 
can not be laid down. If the pump is 
used intermittently, steam operation is 
very inefficient, and under such condi- 
tions electrical driving should, in general, 
be used. ‘The average small steam pump 
efficiency is said to be about twenty-two 
per cent. Better efficiencies are obtained 
in large stations, but, under good con- 
ditions, 1t is only about half of that of 
an electrically driven pump. An objec- 
tion to electrically driven pumps is the 
difficulty of regulating efficiently the 
supply of water. When a series re- 
sistance is used, the efficiency may be 
less than that of the steam-driven pump. 
Shunt resistance does not give a wide 
range of regulation and is apt to cause 
sparking. The use of a by-pass to the 
pump is wasteful and inefficient. Series 
parallel control is efficient and gives a 
wide range, but requires an expensive 
motor. When three-throw pumps are 
used, an efficient method of control is to 
cut out one or more plungers, but this 
does not give close regulation and is apt 
to cause dangcrous water hammer and 
straining in the delivery pipes. Variable 
gear is noisy and inefficient, and does not 
give a wide range. The conclusion 
reached is that the series parallel control 
is the best system; but, to guard against 
breakdowns, it is advised that both steam 
and electrically driven pumps be in- 
stalled. Injectors for boiler feeding are 
not satisfactory, as thev are unreliable 
and inefficient. For stoking and econo- 
mizer gear, electrical driving is to be 
recommended, as the service is continu- 
ous. The economizer scraping gear 
should be run from the stoking motor. 
For source of power, single-phase alter- 
nating current is not satisfactory, and 
while plants of this type in some cases 
run motors from the exciter bus-bars, 
this is strongly objected to, as the exciter 
service should be maintained for that 
work alone. The power should be dis- 
tributed to the auxiliary motors in a 
systematic way, and should be measured 
and the circuits protected by automatic 
apparatus.—A bstracted from the Electri- 
cal Review (London), September 25. 
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“Electrical Engineering Measuring In- 
struments.” G. D. Aspinall Parr. New 
York. D. Van Nostrand Company. Cloth. 
64% by 9 inches. 328 pages. 370 illus- 
trations. Suppiied by the ELECTRICAL RE- 
VIEW at $3.50. 


This book treats of the construction 
and principles of operation of present 
types of ammeters, voltmeters, watt- 
meters, phase meters, frequency meters 
and electricity supply meters. ‘There is 
an introductory chapter on the general 
classification of these instruments ac- 
cording to the methods of their operation 
and upon the controlling forces, sources 
of error, and compensating devices. ‘The 
next three chapters treat of moving- 
needle, moving-coil, hot wire and electro- 
static instruments. Then follow chapters 
on electromagnetic wattmeters, recording 
instruments, standard instruments, and 
supply meters. Over one hundred instru- 
ments of different manufacture are de- 
scribed and illustrated. Among these 
are but half a dozen of American make. 
The American reader can not fail to be 
impressed with the large number of low- 
grade instruments which appear to be 
worthy of the consideration of the author. 
The English engincer has more patience 
with gravity control, with non-uniform 
or parabolic scales, and with strings to 
be pulled than his brother Jonathan. The 
descriptions are in the main clear and 
the illustrations good. The book can not 
fail to be of great value to any one who 
is interested in the subject. 


Ge 


The Independent Telephone Associa- 
tion of Southern Indiana. 


The following programme has been an- 
nounced for the fourth annual convention 
of the Independent Telephone Association 
of Southern Indiana, which will be held 
at Evansville, November 10 and 11: 

Tuesday, November 10, 2 P. m., address 
of welcome by the Mayor of Evansville. 
Response by the president of the associa- 
tion, Mr. G. A. Kienle. Paper on “The 
Situation in Evansville,’ by the Hon. 
A. W. Funkhauser, followed by general 
discussion and the appointment of com- 
mittees. 

Wednesday, November 11, 9.30 a. M., 
paper on “Long-Distance Lines,” by the 
Hon. Charles D. Knoefel, New Albany, 
Ind. Paper on “The Bell People as An- 
tagonists,” by Mr. A. J. Payton, of Rock- 
ford, followed by discussion. 

The discussion of these papers will be 
followed by the reports of committees and 
the election of officers. 

On Tuesday evening a special enter- 
tainment will be arranged for by the citi- 
zens of Evansville and the Evansville 
Telephone Company. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND: MECHANICAL APPARATUS. 


A Turret Lathe, Motor-Driven. 

Combine with a machine tool well 
known for its rapid and accurate work, 
the use of motor drive with variable speed 
control, and the result is a close approxi- 
mation to ideal equipment. Such an outfit 
is shown in the accompanying illustration, 
which represents a Hartness flat turret 
lathe driven by a Crocker-Wheeler form 
“F” motor. It is a machine for doing 
general lathe work, in sizes not exceed- 
ing two inches in diameter and twenty- 
four inches in length. Hence it is known 
as a two by twenty-four lathe, although 
with special appliances it may be fitted 
to take bar stock as long as thirty-six 
inches, or chucked work up to fourteen 
and even sixteen inches in diameter. 
Naturally, the maximum economy effect- 
ed by its use is realized when turning 
quantities of identical pieces. On such 
work it is usually allowable to make the 
limit of variation each way from nominal 
size 0.0005 to 0.001 of an inch, but at a 
sacrifice of output it is possible to work 
as close as 0.00025 of an inch. 

Among the distinguishing features of 
the lathe may be mentioned the peculiar 
form of the turret, its independent feed 
stop for each position, the roller feed for 
advancing the work at the conclusion of 
each cycle, and the swinging die carrier. 
The turret is a flat circular plate mounted 
on a low carriage containing the control- 
ling mechanism. Its power feed is actu- 
ated by a worm screw which may be dis- 
engaged by an adjustable stop for each 
individual position. In operation as soon 
as the turret clears the work on its back- 
ward travel it is automatically revolved 
to the next position, or by an arrange- 
ment of trip screws near the centre of the 
plate it may be caused to turn through 
three, four or five of ita six positions be- 
fore stopping. The roller feed is mounted 
on the outside of the headstock and 
pushes the bar of work through the hol- 
low spindle and chuck until it strikes a 
stop on the turret carriage. The rolls 
then slip until the chuck is closed, as they 
are started and stopped by the same lever 
that opens and closes the chuck. With 
the latter is provided a set of interchange- 
able jaws to take all shapes and sizes of 
rough stock between two and three-eighths 
of an inch. The die carrier is mounted 
on a sliding bar on the back of the frame 
and arranged to swing into working po- 


sition. It holds a die of any kind and 
a pointer for shaping the ends of shafts 
and bolts, or reducing stock. In this way, 
two extra operations, or eight in all, are 
made possible to the one lathe. 

A substantial construction is main- 
tained in the headstock to afford strength 
and the rigidity essential to accurate per- 
formance. ‘The motor has a capacity of 
five horse-power at 1,100 revolutions per 
minute and 240 volts, and is mounted di- 
rectly over the spindle which it drives by 
means of a Renold silent chain. Beneath 


“eta = + 


N 


TURRET LATHE, 


the spindle is placed the regular back- 
gear, and when required for large diame- 
ter work a triple back-gear is placed be- 
low the regular one. The gears are thrown 
in or out of operation by friction clutches, 
so that it is not necessary to stop run- 
ning while making the change. From the 
motor to the sprocket on the spindle there 
is a three to one speed reduction, the first 
back-gear reduces again by a ratio of four 
to one and the second gives sixteen to 
one from sprocket to spindle. The motor 
being supplied with current on the four- 
wire multiple voltage system of the Crock- 
er-Wheeler Company is capable of six 
speeds by the separate voltages and six 
more by the use of one resistance or twelve 


in all in either direction. Its highest 
speed is 1,100, which transmitted direct 
to the spindle turns the latter at about 
370 revolutions per minute. The motor’s 
slowest speed, 162, communicated through 
the triple back-gear makes the slowest 
speed of the spindle three and one-third 
revolutions. Between these limits there 


is a total of thirty-six different speeds in 
direct or reverse rotation. 

The Hartness flat turret lathe is manu- 
factured by the Jones & Lamson Machine 
Company, of Springfield, Vt. 
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The Vulcan Ammeter. 

A new ohmmeter, adapted especially 
for wiring contractors and others in 
similar positions, is being made by Gei- 
pel & Lange, of London. The meter is an 
adaptation of the Wheatstone bridge, and 
operates without plugs. It is contained 
in a wooden case having a graduated 
cursor bar and a five-pointed slide switch. 
The resistance to be tested is connected 
to two binding-posts at one end of the 
box, and the two slides are adjusted until 
the needle of the galvanometer contained 
in the box does not deflect. The resist- 
ance is then read off directly. The range 
of the instrument is between one ohm 
and 20,000,000 ohms, making it suitable 
for a workshop instrument for measuring 
the resistance of wire or of insulation. 
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New Types of Incandescent Lamps. 

The Rooney-Westbury Electric Lamp 
Company, New York city, has designed 
two new types of incandescent lamps 
which are unique in their construction 
and merit description. 

The “Sun Star’ lamp has been de- 
signed under the company’s two-carbon 
lamp patent, to meet the requirements of 
a lamp which will give a sixteen candle- 
power or a lower candle-power, as desired. 
The two filaments are in parallel, so that 
while the large filament takes the usual 
amount of current, the small filament, 
which is a regular miniature lamp fila- 


Two-FiILAMENT LAMP FOR TURNING Down. 


ment, only requires one-tenth of an 
ampere, and if one of the filaments should 
burn out, the other filament can be used 
for the extent of its life. 

The other lamp is a two-carbon lamp 
with the two filaments placed in parallel, 
so that they can be used either singly or 
together, as may be desired. ` It is claimed 
that this lamp will give twice the life of 
an ordinary single-filament lamp. Where 
the user desires to save current, he can 
use the two carbons at once, which will 
enable him to save current and at the 
same time obtain’ the same life as with 
the ordinary lamp. This type of lamp 
is manufactured in the following candle- 
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power for each filament: two-candle-power 
and four-candle-power filaments; two- 
candle-power and eight-candle-power fila- 
ments; two-candle-power and sixteen- 
candle-power filaments; one four-candle- 
power and one eight-candle-power fila- 
ments; one eight-candle-power and one 
sixteen-candle-power filaments. Any 
other combination can be made up 
specially if desired. It must be under- 
stood, however, that where two filaments 
of different candle-power are placed in 
the same bulb, they can not be burned 
together, but only one at a time. Lamps 
are manufactured in all voltages from 
100 to 120. 

The operation of changing the fila- 
ments is simple, necessitating only the use 
of a small screw-driver. When one fila- 
ment burns out a contact screw is loosened 
for a few turns and the connections to 
the old filament around this screw is re- 
leased, and the connection to the other 
filament brought over and placed in con- 
tact. The screw is then again tightened 
and the lamp replaced in the socket. 

Where it is desired to have the two 
filaments burn together, the first wire is 
left around the screw and the other wire 
also brought around the screw, causing 
both filaments to light up at once. 

The lamps are made of the best ma- 
terial, are perfectly exhausted, and care- 
fully tested and photometered, with the 
design of making lamps of the best 
quality. 

The turn-down lamps are fitted with 
either a screw arrangement on the base, 
or, if the lamp is to be used out of reach, 
it is fitted with a bar arrangement, 
and two strings, depending therefrom, 


marked, respectively, “bright” and 
“dim,” are attached. 


The Power-House of the Valley 
Counties Power Company. 

At the Nimshew power-house of the 
Valley Counties Power Company, a sub- 
company of the California Gas and Elec- 
tric Corporation, the first two machines 
lave begun operation, feeding into the 
transmission line of the Bay Counties 
Power Company. 

The power-house is located in the Butte 
Creek Cañon, twenty-four miles from 
Chico. The available total head of water 
is 1,531 feet, taken down in one pipe line 
6,200 feet long, and tapering in three 


sections from thirty to twenty-eight and 


one-half inches in diameter. Within the 
power-house the pipe terminates in a Y, 
each branch of the Y supplying a 3,700- 
horse-power water-wheel, the largest 
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wheels operated as yet by one single jet 
of water. 

The generators are of the Stanley Elec- 
tric Company’s make, the rotary element 
mounted on one single shaft with the 
water-wheel. The entire hydroelectric 
unit runs in two bearings, the rotary ele- 
ment of the’ generator between the bear- 
ings, and the water-wheel overhung. 

The shaft is of nickel steel, hollow 
forged and oil-tempered, and the disc is 
a nickel steel forging, both made by the 
Bethlehem Steel Company. The buckets 
are steel castings of the patented ellip- 
soidal type. The total weight of the re- 
volving part of each unit is over forty 
tons, and the speed is 240 revolutions per 
minute. 

Each water-wheel is provided with a 
Doble patented needle-regulating deflect- 
ing nozzle and hydraulically operated pis- 
ton gate. A Lombard type D governor 
with electric speed control] takes care of 
sudden fluctuations of the load by deflect- 
ing the nozzle, and the regulating needle 
is operated by hand and set according to 
the average load of the respective hours 
of the day. 

The hydraulic machinery, including 
the shaft, bearings and gates, was designed 
and built by the Abner Doble Company, 
of San Francisco, Cal. 
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Results of the Application of Elec- 
trıcal Traction to the Wannsee- 
bahn, Berlin. 

The London Electrician quotes some 
interesting remarks made by Herr Bork, 
before the Verein für Eisenbahnkunde, 
relative to the application of electric 
traction to the Wannseebahn, Berlin. 
The average power consumption per ton- 
kilometre was found to be twenty-two 
watt-hours in summer, and 23.3 watt- 
hours in winter months. The efficiency 
of the feeder system is said to be 97.7 
per cent, and that of the distributing 
system along the track, 96.4 per cent, 
that of the batteries being ninety-one per 
cent. Originally the resistance of one 
kilometre of line for conducting energy 
to and from the station was 0.044 ohm, 
but this has since been reduced to 0.04 
ohm. ‘The average insulation per kilo- 
metre of track was found to be 500,000 
ohms, the lowest measure being 16,000 
ohms. With a length of line of twenty- 
five kilometres and a working pressure of 
700 volts, 22.5 watts are thus lost. Work- 
ing costs per thousand train-kilometres 
are given in the case of electric traction 
as 1,065.9 marks, and in the case of steam 

traction, as 1,065.5 markas. 


672 
A New Coherer for Wireless 
Signaling. 

The accompanying illustration shows 
the diagram of the circuit and the ap- 
plication of a new type of coherer for 
wireless signaling, invented by Mr. 
Thomas E. Clark, of Detroit, Mich., and 
for which patent No. 741,767 has been 
issued. This invention has been assigned 
to the Thomas E. Clark Wireless Tele- 
graph-Telephone Company, Detroit, 
Mich. 

The objects of the invention are to pro- 
vide simple and effective means for re- 
ceiving the impulses or Hertzian waves, 
capable of such adjustment as to ensure 
the operation of the receiving apparatus 
by light or feeble impulses, and enabling 
the reproduction of these impulses in the 
signaling apparatus, at the same time pro- 
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them, which receive the stems of the elec- 
trodes 6 and 7, respectively, which pass 
through the contact terminals and enter 
the glass tube from opposite directions. 
These electrodes may be formed of any 
suitable material, but are preferably made 
of phosphor-bronze, and confine between 
their adjacent faces within the glass tube 
the metallic filings 8. The stem of ‘the 
electrode is threaded so as to enable it 
to be screwed through the contact ter- 
minal, whereby any desired adjustment of 
the electrode longitudinally within the 
glass tube may be accomplished. A lock 
nut 10 screws on to the stem of the elec- 
trode for the purpose of locking it after 
adjustment. The stem of the electrode 
7 is provided with a channel running 
longitudinally through it and opening at 
its inner end into the interior of the glass 
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viding for decohering the coherer after 
each impulse is received. 

A further object is to provide means 
whereby the coherer may be readily de- 
tached without disconnecting any of the 
circuit wires, and a second coherer quickly 
replaced in the receiving apparatus so as 
to enable an exchange of coherers should 
one fail to operate, or to enable the in- 
troduction into a circuit of a coherer of 
different adjustment, where the character 
of the impulse might require such a 
change. 

Referring to the illustration, Fig. 1 is 
a glass tube provided at its ends with hard 
rubber or ebony caps 2. These caps are 
sealed or cemented on the end of the tube. 
Contact terminals 3 are provided with 
threaded ends, adapted to screw into the 
rubber caps. These contact terminals have 
longitudinal openings extending through 


tube, the outer opening of the channel 
allowing the air to be withdrawn from the 
glass tube so as to obtain nearly a perfect 
vacuum within the tube. After the air in 
the tube has been exhausted, a needle- 
point valve 14 is screwed into the end of 
the stem of the electrode, closing the 
channel and maintaining the vacuum. 
The stem of this electrode is also exter- 
nally threaded, so that it may be screwed 
through its contact terminal to effect a 
perfect adjustment of the electrode, and 
is secured by the lock nut 16. 

The adjustment of the electrodes al- 
lows the distance between their adjacent 
faces to be regulated to increase or de- 
crease the resistance across the filings ac- 
companying the space between them. The 
contact terminals are provided with flat 
sides adapted to be received between the 
opposed contact jaws 17 at each end of 
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the coherer. These contact jaws are 
mounted upon a hard rubber base. The 
binding-posts 19 and 20 are connected 
electrically to the jaws, and the aerials 
21 are connected, through their conduc- 
tors 22, with these binding-posts. Circuit 
wires 23 "nd 24 are also connected witi 
these binding-posts, and in this circuit 
is included a battery 25 and a relay mag- 
net 26. The circuit is normally open at 
the coherer. 

When an electrical impulse is received 
at the receiving station the wave train is 
taken up by the aerials and passed along 
the conductors to the coherer. This oper- 
ates to cohere the filings in the receiver 
and close the relay circuit between the 
electrodes. In this relay circuit may be 
placed any suitable instrument for record- 
ing pulsations. Upon the closing of the 
relay circuit, the armature 27 is con- 
tracted to close at the point 28, the 
auxiliary circuit 29, including the battery 
30, and the electrical tapper 31, the ham- 
mer 32 of which is operated to strike the 
end of the screw in the stem of the elec- 


trode and decohere the filings, thereby 
apening the relay circuit as soon as the 
impulse is received. 

An apparatus of this description enables 
the tube forming part of the coherer to 
be readily evacuated, and also makes it 
possible to change the coherer in the con- 


tact jaws if this becomes necessary through ` 


failure of this part of the apparatus, or 
through the necessity of making a differ- 
ent selection in the adjustment of the elec- 
trodes in any coherer. 


A Small Arc Lamp. 

A miniature are lamp which works 
with one and one-half to two amperes 
and burns for about forty hours with one 
trimming is being put on the market by 
the Arc Lamps Company, Limited, 6% 
Old Broad street, E. C., London. The 
lamp is about sixteen inches long and 
runs on 100 or 110-volt circuits. It 18 
simple, is said to burn steadily, and gives 
a soft, clear, white light. The lamp 1s 
suitable for interior lighting and also for 
lighting side streets. 


An Electromagnetic Railway 
Coupling. 

An electromagnetic car coupling was 
described in a recent issue of the Elek- 
trotechnischer Anzeiger. - This takes the 
place of the usual coupling or of the two 
corner bumpers used on European cars. 


The coupling consists of two parts, having 
a spherical surface, into one of which 1s 
sunk the exciting coil. The couplings are 
thirty-seven centimetres in diameter, and 
each gives a pull of 8,400 kilogrammes. 
The power required is forty watts, which 
is supplied from a small storage battery. 
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A Statement from Mr. Milo G. Kel- 
logg to the Customers of the 
Kellogg Switchboard and Supply 
Company. 

Mr. Milo G. Kellogg, former president 
of the Kellogg Switchboard and Supply 
Company, Chicago, Ill., has issued a state- 
ment to the customers of the company, 
under date of November 2, 1903. This 
statement sets forth in detail the condi- 
tions which led up to the disposition of 
his share of the stock of the Kellogg com- 
pany, and his subsequent efforts to re- 
cover this. 

It appears that in the summer of 1901 
Mr. Kellogg became ill, but, under the 
care of a physician, was able to give some 
attention to business until about the mid- 
dle of November, when he was obliged to 
give up all work and care and leave at 
once for California, to be gone for an in- 
definite length of time. During the last 
half of the year of 1901 the capacity of 
the Kellogg company for the transaction 
of business was practically doubled at a 
large outlay, part of which was met by 
the sale of the remaining treasury stock 
of the company, and the remainder, to 
the extent of $250,000, was to be met by 
an increase of the capital stock, which 
was under way when Mr. Kellogg was 
obliged to leave. During the month of 
December it became apparent that the 
Everett-Moore Syndicate would not be 
able to care for the paper which they had 
given the Kellogg company to the amount 
of $222,000, which the company had dis- 
counted, and which would mature during 
the following two months. 

At this time it was not expected that 
Mr. Kellogg would ever recover his health 
sufficiently to take up active business 
again. It was therefore thought best by 
Mr. De Wolf, the vice-president of the 
company, who had general charge of the 
business of the company, and to whom, 
in the absence of Mr. Kellovg, had been 
given the general power of attorney to 
transact all business connected with Mr. 
Kellogg’s personal property, to make a 
sale of the stock, by which the funds need- 
ed by the company could be secured, while 
Mr. Kellogg and his estate would be re- 
lieved of the care and responsibility con- 
nected with the controlling interest in so 
large a business. Assisted by Mr. Buck- 
ingham, of Chicago, a capitalist and a di- 
rector of the company, it is stated that 
Mr. De Wolf disposed of a portion of the 
stock to Mr. Barton, of the Western Elec- 
tric Company. Mr. Kellogg states that 
he was not aware of the transaction until 
July 4, 1902, six months after it occurred. 
The stock which Mr. De Wolf disposed 
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of, and the contract of sale including Mr. 
Kellogg’s stock and his own and Mr. 
Buckingham’s, amounted to more than 
three-quarters of the stock of the com- 
pany, Mr. Kellogg’s holdings amounting 
to about two-thirds of the company’s 
stock. 

As soon as Mr. Kellogg learned of this 
matter he at once sought the assistance 
of Judge R. S. Taylor, of Fort Wayne, 
to attempt to recover without any legal 
proceedings the stock which he announced 
had been disposed of without his knowl- 
edge and without his consent. The state- 
ment includes the correspondence between 
Mr. Kellogg, Judge Taylor, Mr. Barton 
and others. 

Mr. Kellogg’s efforts to repurchase the 
stock were unsuccessful. A bill in equity, 
to obtain a decree of court which should 
declare that the sale of Mr. Kellogg’s 
stock was unlawful, was filed by some of 
the minority stockholders in June last, 
to which Mr. Kellogg was made defend- 
ant. Mr. Kelloge’s counsel, in view of 
all the circumstances, being of the opin- 
ion that the transaction would, upon his 
application, be held void, and he restored 
to his former position of ownership, 
have filed to that end a cross bill to 
the case in which he has been made a 
defendant. The case is to be argued on 
demurrer within a short time. 
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Trafford City, Pa. 

The site of the foundry to be operated 
by the Westinghouse interests at Trafford 
City, Pa., which was recently described 
in these columns, affords opportunity for 
many unique experiments in economics. 
One of the most interesting propositions is 
the large new hotel, Trafford Inn. This 
building is centrally located at a junction 
of two of the principal streets, and is 
designed to fulfil not only the require- 
ments of a first-class hostelry but, 
recognizing the desire of the members of 
the community for amusement, to sup- 
ply also many of the features of a 
casino. By according these dual func- 
tions to one building, it becomes the 
central feature of the community and, 
having this idea in mind, it has been 
very strongly and handsomely con- 
structed of pressed brick with stone 
trimmings, thus presenting an appear- 
ance of substantiality and attractive- 
ness to which all the buildings of the 
town must conform in order to seem at 
all in keeping with it. It is of a size 
sufficient to accommodate seventy-five 
guests, the general internal arrangement 
being modeled on the bachelor club plan, 
the idea being to provide, to the well- 
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paid employés of the foundry who have 
no families, such comforts and accom- 
modations as will render occupation at 
the Trafford plant most desirable. This 


scheme is really an experiment in 
sociology, the rates charged being such 
as are not expected to yield any profit. 
The rooms are arranged singly and in 
suites with convenient bathroom and 
toilet conveniences. The interior finish 
of the rooms is such that they can be 
made attractive with very little embel- 
lishment, and the lighting and heating 
facilities, furnished from the main 
power plant of the foundry, aid in mak- 
ing these accommodations comfortable. 
A large reading room of the first floor 
adjoins the dining room, and these two 
rooms by being thrown together can be 
ased for meetings and entertainments. 
The basement is devoted to a billiard 
room, bowling alleys, ete. On the same 
level is a row of eleven brick apartment 
buildings, two stories high, with a flat 
on each floor, arranged to accommodate 
one family. 

The city site has been laid out into 
2.000 building lots and space has been 
left for several parks, all of which are 
thickly wooded. ‘The principal business 
streets and a portion of the residence 
streets are paved with brick with curbed 
flagstone sidewalks. The Philadelphia 
Company, of Pittsburg, has piped the 
town with natural gas which is available 
for illumination and domestic purposes. 

A handsome brick passenger station 
is under construction by the traction 
companies, with commodious waiting 
rooms for passengers. Sites for several 
churches have been purchased, and 
school buildings have also been pro- 
jected. 

The entire town has been piped for 
water by the Trafford Water Company, 
and an abundant supply of excellent 
filtered water from the Allegheny river 
is obtained. A complete sewerage system 
has been installed, which includes 
separate disposal of storm water and 
sewage. 

James Stewart & Company, of Pitts- 
burg, New York and St. Louis, which 
have constructed many of the buildings 
of the various Westinghouse Companies, 
have been the general contractors. 

The projectors of the town site enter- 
prise have placed their interests in the 
hands of the Real Estate Trust Com- 
pany, of Pittsburg, and under their 
supervision restrictions have been placed 
on the sales of property, so that buyers 
are required to conform to definite regu- 
lations as to character and cost of build- 
ings. No liquor of a spirituous nature 
can be sold within the city limits. 

From the knowledge that the public 
possesses of the substantial character of 
all the enterprises controlled by Westing- 
house interests, it is predicted that this 
one, the most complete and far-reaching 
of all, will be the most enduring and 
reflect most creditably upon all who 
have been associated with its inception 
and operation. 
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DOMESTIC AND EXPORT. 

HIGH-SPEED ELECTRIC ROAD FROM BERLIN TO HAM- 
BURG—Despatches from Berlin state that the Prussian Govern- 
ment is satisfied with the speed tests on the experimental electric 
railway from Marienfeld to Zossen, and is negotiating with the 
Siemens & Halske Company, of Berlin, for the construction of a 
high-speed electric line from Berlin to Hamburg. 


ELECTRIC COMBINATION ON THE CONTINENT—A combina- 
tion of electrical companies, it is announced, has been formed on 
the Continent, the arrangement including the French Thomson- 
Houston Company, the Mediterranean Thomson-Houston Company, 
the General Electric Company, of New York, and several important 
German companies. In New York it is not believed that this state- 
ment has any foundation. 


NEW YORK CENTxAL TO BUILD ELECTRIC ROADS—It is 
announced that the New York Central Railroad Company is plan- 
ning to establish electric roads as suburban branches in the cen- 
tral and western part of New York state, in order to save local 
traffic which has been heavily cut into by the independent trolley 
lines. A section of the Rome, Watertown & Ogdensburg Railroad, 
which is Jeased to the New York Central, is to be equipped with 
electricity, and New York Central trolley cars can be run to and 
from all points along the southern shore of lake Ontario. This 
project will possibly also absorb the Rochester & Suburban Elec- 
tric lines. For some time the New York, New Haven & Hartford 
management has been acquiring electric lines. This company is 
now operating about 185 miles of trolley lines located in not less 
than ten widely separated localities. ; 


LIGHT MERGER APPROVED—The consent of a majority of 
the shareholders of the Johnstown (Pa.) Light, Heat and Power 
Company and the Citizens’ Light, Heat and Power Company has 
been secured to the proposition for the amalgamation of the in- 
terests represented. The Citizens’ company becomes the purchaser 
of the Johnstown company’s stock, and will increase its capital 
to $1,000,000, the holders of stock in the present companies to re- 
ceive one and one-third shares for each share now in their names. 
There has been no opposition expressed by the shareholders of 
either company to the arrangement concluded by the representa- 
tives, and it is expected that unanimous consent will be given to 
the proposition. It is the intention of the management to equip 
the plants with the most modern and economical apparatus. The 
low price at which the city will be furnished with street lights 
will doubtless result in a large increase in the number furnished, 
and establish a basis for a large business. By a division of the 
source of supply a great improvement will be made in the domestic 
service. 


PLANS FOR THE PENNSYLVANIA TUNNEL-—It is expected 
that contracts for the Pennsylvania and Long Island tunnels will 
be given out in December, when work will immediately com- 
mence at several points. Preliminary drawing of the plans and 
specifications has been fully carried out under the direction of 
Charles M. Jacobs, Alfred Noble and other consulting engineers. 
Ten million dollars has been expended in buying several pieces of 
property in Manhattan and Long Island City, and in New Jersey. 
It is peculiar that the largest part of this property is in the 
most expensive residence district in the United States. The tun- 
nels will run from Weehawken, N. J., to Long Island City, L. I. 
The bottoms of the tunnels are to be trenched for two drains, 
and on each side there are solid concrete trenches containing the 
electric conduits. The tops of the trenches form horizontal plat- 
forms three feet eight inches wide, which provide emergency 
walks at about the height of the car windows on both sides of 
the track. The concrete side walls are carried up four and one-half 
feet above the galleries, and above that point the roof arch is 
built with five courses of brick held edgewise and banded together 
by occasional pairs of brick on end. The concrete lining of the 
land section is water-proofed with one-half inch Portland cement 
mortar, and six layers of felt and seven layers of coal tar pitch. 
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There are provided all through the tunnels refuge niches and 
ladders in the faces of the conduit galleries, drawholes and man- 
holes for the high-tension, low-tension telegraph and telephone 
conduits, and ladders twenty-five feet apart give access from the 
emergency platforms to the tracks. The refuge niches are the 
same distance apart and opposite the ladders. At intervals of 300 
feet the two tunnels are connected by transverse tunnels about 
seven feet high and five feet wide, which have their floors at the 
level of the emergency platforms and are closed by double-leaved 
padlocked steel-plate doors. The specifications for the entire work 
call for 11,840 feet of single-track concrete-lined tunnels; 8,840 
feet with two or three tracks; 1,670 feet single-track, concrete 
lined, built in cut and cover; 3,790 feet four to seven-track tunnels 
in open cut and cut and cover; 1,700 feet three and four-track 
tunnels with steel truss beams and concrete lining, and 24,049 feet 
of cast-steel shell single-track shield-driven tunnel, of which 12,174 
feet will have screw piles. 


CHICAGO CAR GRANT AWARDED—A tentative ordinance for 
the Chicago City Railway Company has been announced. This 
contains an absolute waiver of the ninety-nine-year act, a provision 
permitting municipal ownership at the end of twenty years, and 
stipulations for immediate improvements in service. The rate of 
compensation has not been determined upon, but has been left by 
the subcommittee for the decision of the transportation committee. 
This body is expected to take up the consideration of the grant 
after the directors of the City Railway Company have passed upon 
it. The ordinance is said to be nothing more than a concrete basis 
upon which the aldermen can base their final compensation nego- 
tiations with the president of the company and the company’s 
attorneys. The ordinance is accompanied by exact tables of speci- 
fications showing the field of operations and schedules of receipts * 
and earnings for the last three years. These schedules have not 
been given out. Electricity is named as the motive power for all 
the company’s lines during the twenty years of the grant. All 
feeder wires carrying a current of more than 1,000 volts are to be 
laid underground in conduits. Authority is granted for the con- 
struction in streets and alleys of these conduits, which are to be ec 
four feet wide and three feet high. The city reserves the right to 
use the conduits for its own wires, paying in such case half the cost 
of construction. The company will be entitled to charge for a con- 
tinuous trip in one general direction within the city limits a fare 
of five cents for every adult passenger and three cents for every 
child between the ages of seven and twelve years. Children under 
seven, when accompanied by a guardian, shall ride free. Each pas- 
senger will be entitled to a transfer slip permitting him to con- 
tinue his journey in the same general direction, but not to reverse 
it. A transfer upon a transfer may be granted to permit a pas- 
senger to reach his destination. The company also bonds itself to 
make a transfer agreement with the company that may in future 
receive the franchise for operating the lines on the southwest 
side, thus permitting the residents in that district to make a con- 
tinuous trip up and down town for one fare. The city is granted 
the right to use the trolley poles of the company to carry its signal, l 
telegraph, telephone and electric light wires and lamps. The poles 
are to be not less than 115 feet apart, constructed of iron or 
steel, ornamental in design, and kept well painted. All new track 
hereafter laid in any paved street shall be of the grooved type, 
known as the Trilby rail, and weighing not less than 100 pounds 
to the yard. Such rails shall also be laid in renewing worn-out 
tracks, but it is provided that the company shall not be com- ! 
pelled, on account of the repaving of the street, to remove good, 
serviceable rails of the old pattern which have not seen ten 
years’ service. In unpaved streets the girder type of rail may be 
used. The company shall, upon the request of the city council, 
extend its street car system in any street for which an ordinance 
may be passed in the future. The company shall not be required, 
however, to construct more than six miles of track during oDé 
fiscal year, and it is also required that at least 150 families reside 
in each half mile of a new route. 


Novembe 


The SĮ 
last week 
developm' 
unsettlem 
more and 
ability of 
possible. 
ance to t 
vanced, i 
is expect 
but there 
gency. 1 
period of 
abroad a 

ELECTE 


The 
the fisca 
compare 
of $496, 
$712,552 
in the s: 

The 
the reg 
15. Bo 


Dire 
pany h 
payable 
open } 

The 
graph 
output 
45,968, 
Decem 
have t 
with 4 
now 3, 
of 2,33 


The 
held a 
at 4.31 
by-law 
named 
Roger 
third 
Son Se 
Dave 
goverr 
Arthu 


Vol. 43-3, 4 


EWS 


tunnelg refuge niche E 
lleries, drawholes ani u 
n telegraph and telegiz: 
apart give access tron Ù 
The refuge niches ar t 
idders, At intervals y s 
7 transverse tunnels ay 
ch have their floors i $ 
re closed by double's. 
ations for the entirs ti 
crete-lined tunnels: ix 
feet single-track Cores: 
four to seven-track toutes 
feet three and fours: 
ete lining, and 244% te 
D tunnel, of which °°: 


A tentative ordinance {2 
3 been announced, T 
nine-year act, a provs2 
nd of twenty years. wi 
in service. The ts: 
on, but has been kt: 
‘Transportation comzit 
Osideration of the px 
mpany have passed i 
re than a concrete x 
final compensation 2: 
any and the con: 
by exact tables of 3: 
nd schedules of ree; 
jese schedules hare +: 
je motive power fori 
ars of the grail £ 
an 1,000 volts are i ¥ 
s granted for the i 
duits, which are, 
y reserves the right © 
such case half thee 
ad to charge for 4% 
the city limits 8 
three cents for e% 
years. Children unis 
| ride free. Bach # 
rmitting bim © 
on, but not to reves? 
ited to permit 8 p 
y also bonds ite $ 
y that may in fae 
og on the souhra 
strict to make 8 © 
The city is ee 
y to carry its se 
d lamps. Th PY 
structed of iron © 
ted. All new j 
f the grooved 
sg than 100 poe 


November 7, 1903 


ELECTRICAL SECURITIES. 


The speculative community is still hopeful despite the check of 
last week to the recent advance in prices. A number of adverse 
developments and the general outlook, particularly the financial 
unsettlement at St. Louis, following similar difficulties at Balti- 
more and Pittsburg, exerted a check on the market, and the prob- 
ability of further difficulties in other interior points is not im- 
possible. The market, however, remains significant in its resist- 
ance to bad conditions of this nature. While prices have not ad- 
vanced, it is remarkable that they have not furtner declined. It 
is expected that a firm money market will prevail for some time, 
but there is no expression that this will bring about any strin- 
gency. The banks are in a stronger position than is usual at this 
period of the year and the prospects of aid from gold imports from 
abroad are also very good. 

ELECTRICAL SECURITIES FOR THE WREK ENDING OCTOBER 31, 1903. 


New York: Closing. 
Brooklyn Rapid Transit................. 3514 
Consolidated Gas ........... cece cece 174% 
General Electric ............ cc cece ween 148% 
Kings County Electric................00. 150 
Manhattan Elevated ................000.% 135% 
Metropolitan Street Railway............. 10934 
New York & New Jersey Telephone....... 142 


Westinghouse Manufacturing Company... 160 

The earnings of the Brooklyn Rapid Transit Company for 
the fiscal year (beginning July 1) to October 19, are $4,594,230, as 
compared with $4,097,598 for the same period of 1902, an increase 
of $496,632. From October 1 to October 19 the earnings were 
$712,552—an average of $37,503 per day, as compared with $656,273 
in the same period last year, or an average of $34,541 per day. 

The directors of the Consolidated Gas Company have declared 
the regular quarterly dividend of 2 per cent, payable December 
15. Books close November 25 and reopen December 16. 


Boston: Closing. 
American Telephone and Telegraph...... 126 
Edison Electric Illuminating............ 235 
Massachusetts Electric ................. TT 
New England Telephone................. 124 


Western Telephone and Telegraph preferred 80 

Directors of the New England Telephone and Telegraph Com- 
pany have declared a regular quarterly dividend of 1% per cent, 
payable November 14. Transfer books closed November 2 and re- 
open November 14. 

The instrument statement of the American Telephone and Tele- 
graph Company for the month ending September 20 shows gross 
output of 79,406, and 33,438 returned, leaving a net output of 
45,968, as compared with 41,677 in 1902, and 42,096 in 1901. Since 
December 20, 1902, the gross output has been 812,229, and 358,831 
have been returned, leaving a net output of 453,398, as compared 
with 461,645 in 1902 and 381,882 in 1901. The total outstanding is 
now 3,603,718, as against a total of 2,987,251 in 1902, and a total 


of 2,334,698 in the preceding year. 


Philadelphia: Closing. 
Electric Company of America........... 71% 
Electric Storage Battery common......... 47 
Electric Storage Battery preferred........ 47 
Philadelphia Electric ............c20cc0. 6 
Union Traction. -.s<6002%8.0.45.600 Gri cn eee es 43% 
United Gas Improvement................ 79% 

Ch ie ayo. Closing 
Chicago Telephone ...........ccccecceee 117 
Chicago Edison Light................... 140 
Metropolitan Elevated preferred......... 56 
National Carbon common................ 17 
National Carbon preferred.............. 8814 
Union Traction common.............0... 7 
Union Traction preferred................ 32 


l AUTOMOBILE NOTE. 

The annual meeting of the Automobile Club of America will be 
held at the club house, 753 Fifth avenue, on Monday, November 16, 
at 4.30 o’clock in the afternoon. The governors, pursuant to the 
by-laws, have nominated the following ticket to fill the vacancies 
named: President, Winthrop E. Scarritt; first vice-president, Henry 
Rogers Winthrop; second vice-president, Harry Payne Whitney; 
third vice-president, William K. Vanderbilt, Jr.; treasurer, Jeffer- 
son Seligman; three governors to serve three years (class of 1906), 
Dave H. Morris, Sidney Dillon Ripley, Albert R. Shattuck; two 
governors to serve one year (class of 1904), Harlan W. Whipple, 


| Arthur Iselin. 


= 
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PERSONAL MENTION. 


DR. WILLIAM A. COLLEDGE has been appointed dean of the 
American School of Correspondence at Armour Institute, Chicago. 


MR. HENRY DAVIS, of Tilton, N. H., has been appointed super- 
intendent of the Citizens’ telephone system at Tilton and Franklin, 
N. H. 


MR. E. J. KENNEDAY has been appointed principal assistant 
engineer of the Tennessee Construction Company, with headquarters 
at Clarkesville, Tenn. 


DR. C. K. EDMUNDS, Ph. D. (Johns Hopkins), has been ap- 
pointed professor of physics and electrical engineering at the 
Christian College, in Macao, China. 


MR. J. M. MARTIN has tendered his resignation as district sales 
agent at the Philadelphia office of the Nernst Lamp Company. Mr. 
A. E. Baker has been appointed as his successor. 


MR. E. M. WALKER, of Boston, Mass., recently accepted the 
position of general manager of the Bristol Gas and Electric Com- 
pany and the Bristol Belt Line Railway Company, Bristol, Tenn. 


MR. JAMES P. CLARK has been appointed general manager of 
the Wabash-Logansport (Ind.) traction lines and the Fort Wayne 
city lines, with jurisdiction over the Fort Wayne & Southwestern 


road. 


MR. NORMAN G. KENAN has been elected president of the Cin- 
cinnati Gas and Electric Company, Cincinnati, Ohio, to succeed 
General Andrew Hickenlooper, who resigned on account of ill 


health. 


MR. FRANCIS R. WELLER has resigned his position with the 
engineering department of the District of Columbia and is now 
associated with Henry A. Pressey, civil and hydraulic engineer, 
Washington, D. C. 


MR. JOHN KISSICK, chief electrician of the Kearsarge, one of 
the United States battleships, is a native of Paisley, Ontario. He 
was recently offered a reengagement on the Kearsarge, but thinks 
of going into electrical engineering. 


MR. CHARLES E. FARRINGTON, treasurer of the Massachu- 
setts Chemical Company, Boston, Mass., has just returned from a 
trip abroad. Mr. Farrington stopped in New York city last week, 
meking his headquarters at the Manhattan Hotel. 


MR. FRANK G. BOLLES, formerly manager of the export and 
foreign department of the Bullock Electric Manufacturing Com- 
pany, Cincinnati, who has been abroad for some time, recently re- 
turned home to Cincinnati, Ohio. Mr. Bolles is no longer con- 
nected with the Bullock company. 


MR. R. G. SEIGEL has been appointed signal engineer of the 
elevated lines of the Brooklyn Heights Railroad, Brooklyn, N. Y. 
Mr. Seigel began his railroad service on the Chicago & Northern 
Pacific in 1890, and later he went to the Boston elevated, which 
position he now leaves to go to Brooklyn. 


MR. ARTHUR FORTH, who has been manager for the South- 
ern Illinois Telephone Company, Effingham, Ill, has tendered his 
resignation to accept the position of general superintendent of 
construction for the Central Union Telephone Company. Mr. T. 
Turner will succeed Mr. Forth as manager of the Southern Illinois 
Telephone Company. 


MR. C. N. MONEY, of the Union Electric Company, Baltimore, 
Md., is in New York in the interests of his company. The Union 
Electric Company is the eastern agent for the Victor Electric 
Company, of Chicago, Ill., manufacturer of electrical surgical spe- 
cialties, and Mr. Money reports a very encouraging demand for the 
latter company’s apparatus. 


MR. ARTHUR WILLIAMS has consented to remain another 
year in charge of the department of sign and decorative lighting, 
and will prepare a new report for presentation at the twenty- 
seventh convention of the National Electric Light Association, to 
be held in Boston next May or June. Through the cooperation of 
the New York Edison Company, the report presented at the Chi- 
cago meeting has been printed and distributed without expense to 


the association. 
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ELECTRIC LIGHTING. 


MOHAWK, N. Y.—This city has voted $30,000 for the purpose of 
installing an electric light plant. 


ATLANTA, GA.—The city of Douglas has voted to issue $20,000 
for waterworks and an electric light plant. 


GALVESTON, TEX.—The Houston Light and Power Company is 
to spend $185,000 on extensions and betterments. 


MASON CITY, IOWA—James Rule and others have asked for a 
franchise for an electric light and heating plant. 


TELL CITY, IND.—The council has purchased the electric light 
plant of the Tell City Electric Light Company, paying $10,700 for 
it. 

KENTLAND, IND.—The power station of the Kentland Elec- 
tric Light Company has been destroyed by fire, entailing a loss of 
$7,000. 


SANBORN, IOWA— work has been commenced on the building 
of the Sanborn electric light plant. lt is to have a capacity of 
2,500 lights. 


NORTH TONAWANDA, N. Y.—Work has been begun on the 
erection of two new additions to the plant of the Niagara Light, 
Heat and Power Company. 


BRUNSWICK, ME.—The_ buildings and machinery of the 
Thomaston Electric Light Company were destroyed by fire recently, 
entailing a loss of $25,000. 


YORK, rA.—The light committee has awarded the contract for 
street lighting to the Edison Electric Light Company for one year, 
at eleven cents per light per night. 


NEENAH, WIS.—It is said that a special election will be called 
to determine the wishes of the people in the matter of municipal 
ownership of an electric plant. A stock company of local capi- 
talists stands ready to put in a $50,000 plant. 


KOKOMO, IND.—Ground has been broken for the new power 
station of the Marion & Western Traction Company. The work on 
the vullding will be rapidly pushed, as it is the intention of the 
promoters to have it completed by February 1. 


WALLINGFORD, CT.—The annual report of the board of elec- 
trical commissioners shows the receipts of the borough electric 
plant for the year to have been $19,657.09, and the operating ex- 
penses, $14,847.38, leaving a profit for the year of $4,969.25. 


TERRE HAUTE, IND.—Plans have been completed for the new 
power-hous? of the Terre Haute Electric Company, of Terre Haute, 
Ind., which will lost $200,000. Work will probably be started in the 
spring, and it is hoped to have tne plant in operation before next 
winter. 


FAYETTEVILLE, N. C.—The Cape Fear Electric Power Com- 
pany is pushing work on its plant at Buckhorn Falls, on the Cape 
Fear river, and it is expected that the wires will be running into 
the city by the end of the winter. The company is said to have 
secured several large contracts for power. 


TRENTON, N. J.—The Washington Electric Light Company’s. 
plant, which has been owned and operated for-the last three years 
by a company of Wilkesbarre, Pa., capitalists, has been sold to 
Harry Reed, of New York city. The price paid is said to have been 
25,000. It is stated that Mr. Reed will spend several thousand 
dollars for improvements. 


SHAWNEE, O. T.—The Shawnee Electric Light and Power Com- 
pany has sold its plant to a number of capitalists who are repre- 
sented by J. J. Henry, of Denver, Col. The consideration is said to 
have been $125,000. A large new power-house was recently com- 
pleted and is now being equipped with new engines. This will be 
ready for operation in a short time. 

WEST PALM BEACH, FLA.—The East Coast Electric Light, 
' Power and Ice Company has been formed to carry on the business 
of the West Palm Beach Electric Light and Power Company, hav- 
ing purchased the franchise and good will of the latter. The com- 
pany has also purchased two other plants, one at Fort Pierce, and 
will make many improvements to its property. 

ITHACA, N. Y.—Ground has been broken at Taughannock Falls 
for the new power station which is to be built by the Trumans- 


Vol. 43—No. 19 


burg Electric Lighting Company, and work will be pushed so as 
to have the plant completed by the first of December. The com- 
pany has secured water rights along the stream for a distance of 
three-quarters of a mile, and a dam twenty feet in height will be 
erected. 


COLUMBUS, GA.—At a recent meeting of the trustees of the 
Catawba Power Company in Rock Hill, S. C., Mr. W. S. Lee, Jr., 
was elected vice-president and W. H. Martin, Jr., treasurer of the 
company. The company is developing a large water power on the 
Catawba river, eight miles from Rock Hill. The plant will not only 
furnish power to Rock Hill, but also to Charlotte, N. C., twenty 
miles away. 


PITTSBURG, PA.—A new light and power company bas been 
formed at McKeesport with a capitalization of $50,000, which will 
be known as the East McKeesport Light Company. The company 
will erect a power plant in East McKeesport in a short time and 
will operate in that town and in North Versailles township and the 
Wilmerding Valley. The company has been granted a franchise 
by the borough council of East McKeesport. 


TOLEDO, OHIO—It is stated that Detroit and Wyandotte busi- 
ness men contemplate the formation of a company for the de- 
velopment of the water power of the Huron river. This stream is 
located midway between Monroe and Detroit. Flat Rock is situated 
on the river. A company capitalized at $250,000 is talked of. The 
company expects to furnish electric power to the Detroit, Toledo & 
Monroe electric car line, north of Monroe. 


VANCOUVER, BRITISH COLUMBIA—The Vancouver Electric 
Light and Power Company has put in another boiler of 100 borse- 
power, and will furnish power for the contractors who are build- 
ing the Portland dry dock. The work requires steam hammers 
and drills and other machines, and the electric light works being 
adjacent the power can be furnished at small expense. Later on 
the boiler will be used in the furnishing of additional lights. 


BATTLE CREEK, MICH.—The Kalamazoo Valley Electric 
Company, of Kalamazoo, has filed a trust mortgage with the regis- 
ter of deeds in favor of the American Trust and Savings Bank of 
Illinois for $100,000. The mortgage is dated October 1, 1903, and 
is to run for twenty years at six per cent interest. The mortgage 
is given for the purchasing of the rights of the Jackson & Battle 
Creek Power Company, Limited, between Battle Creek and Jackson. 


WASHINGTON, D. C.—The annual report of Walter C. Allen, 
electrical engineer for the District of Columbia, shows that 9.4 
miles of underground cable, containing 282.85 miles of wire, was 
laid during the year. The total number of miles of underground 
cable now laid in the District is 21.58, aggregating 1,046.20 miles 
of conductor. The work of changing the system of arc lighting 
from the old-style open-series lamps to those of the enclosed type 
was completed during the year. 


BRISTOL, VA.—The United Gas and Electric Company, of New 
York, has purchased the property of the Bristol Belt Line Rail- 
way Company, as well as that of the Bristol Gas and Electric 
Company and the Bristol-Goodson Water Company. The new 
company, which owns similar properties in a number of cities of 
the United States, announces that it will extend the electric car 
line and will also provide a new water supply for the city, the cost 
of which will probably not be less than half a million dollars. 


NEW INCORPORATIONS. 

SAN SABA, TEX.—San Saba Ice and Electric Light Company. 
$15,000. Incorporators: T. C. Henry, J. W. Longley, T. A. Murray, 
John H. Martin, W. S. Sanderson, G. H. Sanderson and U. M. 
Sanderson, 


DES MOINES, lOWA~—lowa City, Kalona & Washington Rail- 
way. $90,000. Incorporators: George G. Rodman, W. P. Coast, 
C. W. Keck, A. N. Alberson, George W. Wagner, U. G. Smith, 
George S. Carlson, C. S. Welch, S. W. Brookhart. l 


GUTHRIE, OKLA.—The Lawton, Wichita Mountain & Western 
Electric Railway Company. $220,000. Incorporators: C. W. Jobn- 
son, of Montgomery, Ala.; S. P. Brunbage, of St. Louis; J. R. Brat- 
tan, of Carthage, Mo.; Edward F. Mitchell, of El Reno; D. R. Ran- 
kin, R. A. Hubard, Charles Mitscherick and J. H. Russell. To 
build a road running from Lawton to Fort Sill and northwest from 
Lawton to Lone Wolf, penetrating the entire Wichita mountain 
system. 
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ELECTRIC RAILWAYS. 


VINCENNES, IND.—Benjamin G. Hudnut, of Terre Haute, has 
sold his Vincennes street railway to the E. M. Dean Syndicate, of 
Grand Rapids, Mich., for $100,000. 

CORRY, PA.—A company has been formed to build a trolley 
line between this city and North East, a distance of thirty-five 
miles. Th.s line will touch Findlays lake and cut into Chautauqua 
County, N. Y., and open up a territory which has no railroad facili- 


ties. 

BUFAULA, ALA.—A franchise has been granted by the city 
council to the Eufaula Railroad Company, which is composed of 
J. B. Foy, B. B. McKenzie, R. A. Ballowe, C. A. Martin, H. C. Holle- 
man and A. L. Brassell. An electric railway is to be built in the 
city and also as far as Abbeville, about twenty-five miles. 


AKRON, OHIO—At a meeting of the directors of the Northern 
Ohio Traction and Light Company it was decided to build an elec- 
tric line from this city to Massillon over tħe right of way purchased 
and partly graded before the failure of the Everett-Moore Syndi- 
cate. The directors authorized the officials to proceed with the 
work as early next spring as practicable, and it is believed that the 
line will be open and in operation by the middle of next summer. 


CAMDEN, N. J.—The Camden & Suburban Railway Company 
and the officials of the borough of Haddonfield have adjusted their 
differences, and the double-track trolley line from Haddonfield to 
Haddon Heights will be commenced at once. When completed one 
line of cars will run .o Haddon Heights, thence to Haddonfield and 
Camden. The Haddonfield line will be operated to Haddon Heights 
and thence to Camden, thus forming a complete belt line for the 
residents of the outlying districts. 


CADILLAC, MICH.—The Cadillac Traction Company is the name 
decided upon for the company which expects to build and equip an 
electric street railway for the city of Cadillac, and to operate the 
electric light plant and waterworks in connection therewith. The 
capital has been placed at $250,000. The company’s officers are: 
President, Willis J. Cornwell; vice-president, John F. Vosburg; sec- 
retary, George S. Stanley; treasurer, Francis O. Gaffney; superin- 
tendent and general manager, J. H. Orr. The company has filed its 
articles and will soon begin work on its line. 


PITTSBURG, PA.—A charter has been granted to the Pittsburg 
& Butler Street Railway Company. It is proposed to build an elec- 
tric line from Pittsburg to Butler by way of the Evergreen road, 
the old Perrysville pike, the Three Degrees road, and then in a 
direct line to Butler. The line will pass through Evans City, Brush 
Creek and Zelienople. At the latter place it will connect with the 
New Castle system of street railways. Among those interested in 
the plan are Max Klein, John Sauers, Joseph W. Weinburg, Fred- 
erick Gwinner and W. W. Wyant, of Allegheny. 


COLUMBUS, OHIO—An electric road, connecting Cincinnati and 
Toledo, passing through Columbus, is projected by the Toledo, 
Columbus & Cincinnati Railway Company, which has been incor- 
porated by T. A. Wright, C. H. Haedler, Frances J. Bulask, C. L. 
Held and H. J. Jarvis. The road is to pass through Hamilton, 
Clermont, Warren, Clinton, Fayette, Green, Pickaway, Madison, 
Franklin, Union, Logan, Hardin, Auglaize, Allen, Wood, Putnam, 
Henry and Lucas counties. The nominal capital of $10,000 is named 
in the incorporation papers. 


SPRINGFIELD, ILL.—Articles of incorporation have been issued 
for the Illinois Central Electric Railway Company, with its prin- 
cipal office located at Canton. The capital stock is $300,000 and the 
object is to construct a line from Canton, Fulton County, Ill., to 
Peoria, Peoria County, Ill.; Galesburg, Knox County, Ill.; Havana, 
Mason County, Ill.; Fairview, Farmington and Lewiston, in Fulton 
County, Ill, and Macomb, McDonough County, Ill. The incorpo- 
rators and first board of directors are Joseph David, Cleveland. 
Ohio; James A. Lawrence and James S. Hopkins, Chicago; Fred A. 
Dolph, Aurora, Ill.; David J. Peffers, Jr., Evanston, Ill. 


ELYRIA, OHIO—It is understood that the Cleveland & South- 
western Traction Company is planning to extend its system from 
Grafton in a southerly direction to Ashland. The projected road 
will run parallel to the Big Four to LaGrange, then taking a direct 
southerly trend it will pass through Penfield Center, Spencer and 
Homer to West Salem and thence southwesterly parallel with the 
Erie Railroad to Ashland, with a probable extension to connect 
with the Mansfield systems in the course of time. The total extent 


ware 
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of the line will be about forty miles. Surveying will be com- 
menced at once, it is said, and it is hoped to begin work on the line 
early next year. To furnish the necessary extra power needed to 
operate the proposed system a power-house will probably be located 


at Ashland. 
OBITUARY NOTICES. 


MR. JOHi. C. DANIELS, who was president of the Garton- 
Daniels Company, Keokuk, Iowa, died October 25, at his former 
home at Eau Claire, Wis. Mr. Daniels was formerly the owner of 
a fleet of raft boats operating on the Mississippi river and in 1892 
engaged in the business of the Garton-Daniels Company. Mr. 
Daniels was born in New York state in 1840. He was a man of 
sterling character and was well known and held in high esteem 
throughout the electrical field. 


PROFESSOR ROBERT H. THURSTON, director of Sibley 
College, Cornell University, died at Ithaca, N. Y., on October 25. 
Professor Thurston was born in Providence, R. I., on October 25, 
1839. He took the course of civil engineering in Brown University, 
graduating in 1859 with the degrees of C. E. and P. B., after which 
the degrees of A. M. and LL. D. were conferred upon him by Brown, 
and in 1885 the Stevens Institute of Technology conferred on him 
the degree of Doctor of Engineering. His father, Robert L. Thurs- 
ton, of the firm of Thurston & Gardner, was one of the early steam 
engine builders of the country. Professor Thurston worked in his 
father’s shops until the war broke out in 1861, when he received 
the appointment of assistant engineer in the navy. He served 
throughout the war in different vessels along the coast and became 
engineer of one of the Monitors. From 1865 to 1871 he was in- 
structor in the Naval Academy at Annapolis, and in 1871 was called 
to the professorship of mechanical engineering in the Stevens Insti- 
tute of Technology. Professor Thurston remained with the Stevens 
Institute until 1885, when he was appointed director of the Sibley 
College of Mechanic Arts at Cornell University. He had a brilliant 
career as a teacher, author, investigator and organizer. He was 
United States commissioner to the Vienna Exposition in 1873, 
and an active member of the United States board appointed to 
test iron, steel, etc., from 1875 to 1878. In 1880 he was one of the 
founders of the American Society of Mechanical Engineers and was 
its first vice-president. He was a member of the American Society of 
Civil Engineers, a fellow and first vice-president of the American As- 
sociation for the Advancement of Science. and a member of many for- 
eign societies. While in Europe as a member of the jury of the Paris 
Exposition of 1889, he made the address in response to the ad- 
dress of welcome in the Hall of the Exposition of Civil Engineers 
in London. Professor Thurston leaves a wife and three daughters, 
the eldest of whom is married to Professor Coffin, of the Uni- 
versity of Wisconsin. 


LEGAL NOTE. 


SINGLE-PHASE MOTOR LITIGATION—A decision has been 
handed down in the United States Circuit Court of Appeals for the 
Second Circuit, in the suit between the Thomson-Houston Electric 
Company as complainant-appellant, and the Wagner Electric Manu- 
facturing Company and others, as defendants appellee, in favor of 
the Wagner Electric Manufacturing Company. The case was heard 
before Circuit Judges Wallace, Lacombe and Cox, and is an appeal 
from a decree of the Circuit Court of the Southern District of New 
York, dismissing the bill on the ground that the defendants’ device 
does not infringe the claims of the patent sued on. The original 
suit was brought on United States letters-patent No. 430.328, of 
June 17, 1890, granted to Elihu Thomson on an alternating-current 
motor. It appears that the issue turns on the contention of the 
defendants that their motor is not an infringement of the com- 
plainant’s patent, in that the complainant’s patent calls for 
a starting circuit in its motor different from the circuit neces- 
sary after the motor has reached its full speed. In the com- 
plainant’s patent the motor is started with the circuit through 
the armature commuted, and when running at full speed 
the armature circuit is locally closed upon itself. With the de- 
fendants’ motor the motor is started with the armature circuit 
locally closed upon itself, and does not make use of two circuits, 
as called for in the complainant’s claims. The defendants have 
asked for a narrow construction of the claims in the complain- 
ant’s patent, and the present decision confirms that of Judge 
Townsend, of the lower court, that a narrow construction is neces- 
sary and that the defendants’ apparatus does not infringe the 


patents held by the complainant. 
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INDUSTRIAL ITEMS. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, New 
York city, will be pleased to send, upon request, its catalogue No. 16. 
This contains illustrations and descriptions, as well as a price list, 
of electrical apparatus of every character. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill, an- 
nounces that the “Zenith” lamp, for which it is the selling agent, 
is meeting with a high-class demand. Booklets illustrating this 
lamp will be mailed promptly upon request. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, Ill., recently received an order from the Cuyahoga Tele- 
phone Company, Cleveland, Ohio, for 8,050 telephones, 5,000 wall 
sets, 2,500 desk sets and 550 pay station sets. The Kellogg com- 
pany is building for the same telephone company an 18,000-line 
board. 


THE CROWE METAL MANUFACTURING COMPANY, 71-77 
West Jackson Boulevard, Chicago, Ill., announces that it has taken 
over the entire business of the Bogue & Crowe Manufacturing Com- 
pany, including good will, and is equipped to fill all orders promptly 
and guarantee satisfaction. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, is distributing its November calendar card in the 
series of great men of science and engineering. This contains a 
portrait and biography of Robert Wilhelm Bunsen. These calendar 
cards are worthy of preservation. 


THE NIAGARA CLIP COMPANY, New York, N. Y., is the New 
York sales agent for the “Chicago telephone holder.” This holder 
can be placed on any desk and prevents the telephone when being 
used from disturbing papers lying on the desk. A circular, de- 
scriptive of this holder, will be sent on request. 


THE PEERLESS ELECTRIC COMPANY, Warren, Ohio, is dis- 
tributing a unique folder entitled “Long Service.” This refers, of 
course, to the Peerless transformer. The Peerless company is in 
receipt of numerous letters from light and power companies de- 
tailing overload operations of these transformers. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., will mail on application a pamphlet entitled “A Bit of 
Industrial War History.” This relates the contest of a gas versus 
an electric company in one of the central western states, and 
shows wherein the man who looks well to his power business will 
be bound to come out on top. 


THE CENTRAL ELECTRIC COMPANY, Chicago, HI., has just 
issued its November price list and discount sheet. This is an 
attractive little book designed to supplement its 1903 general cata- 
logue. It has been revised to date and contains the lowest prices 
in force, and can not help but be of interest to every one in the elec- 
trical field; and every holder of a catalogue who has not received 
this price list should write for one immediately. 


W. F. WARNER, Muncie, Ind., is distributing an attractive cir- 
cular of the Warner arc lamp. This lamp is for direct-current 
series circuits. The lamps will operate two in series on a 220- 
volt direct-current circuit, or five in series on a 500-volt direct- 
current circuit. The Warner lamp is used for lighting the streets 
of the city of Muncie, 230 in all being operated with three Western 
Electric and two “Wood” old-style 9.6-ampere machines. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Chicago, Ill, and Rochester, N. Y., reports that its 
underground cable department at Rochester is running at its full 
capacity. A recent shipment of 60,000 feet of underground cable 
was made to the Keystone Telephone Company, Philadelphia, Pa. 
It is stated that chis cable is a most excellent product. The com- 
pany has facilities for making cable according to any specification 
submitted. 


THE COOPER HEWITT ELECTRIC COMPANY, 220 West 
Twenty-ninth street, New York city, is distributing a handsome 
catalogue descriptive of the Hewitt mercury vapor lamp. Several 
illustrations are shown. exhiviting the illuminating effect of the 
Hewitt lamp as an office light, as used in the drafting room, and 


Vol. 43—No. 19 


as used in the machine shop, as well as a number of illustrations 
of the different types of lamps and apparatus manufactured by 
this company. 


THE HENRY R. WORTHINGTON COMPANY, New York city, 
is to install at the St. Louis Exposition four twelve-inch, vertical, 
centrifugal sewerage pumps, each having a capacity of 3,000 gallons 
per minute and capable of operating against a head of sixty feet. 
On account of the exposition grounds being partly on a side hill 
it will be necessary to raise some of the drainage and sewerage by 
pumping in order to affect its disposal. These pumps will be 
driven by Westinghouse vertical-shaft induction motors. 


THE LUNKENHEIMER COMPANY, Cincinnati, Ohio, manu- 
facturer of brass and iron engineering appliances, is very busy sup- 
plying the trade with Lunkenheimer valves.. These are made with 
an iron body, brass mounted in globe, angle, cross, check and ee 
check styles, and constructed in screw and flange ends from two 
inches up. Catalogue will be sent on application. The company 
has opened a branch office in Paris, France, located at No. 24 
Boulevard Voltaire, where it will carry a complete stock of goods. 


THE AMERICAN ELECTRIC TELEPHONE COMPANY, Chi- 
cago, Ill., announces the following list of exchanges which it has 
recently equipped with apparatus of the regular express switch- 
board as well as the Bell express types of central office equipment: 
Kingman, Ariz., 150-line express; Trenton, Mo., 100-line express; 
Chillicothe, Tex., 25-line toll board; Lancaster, Mo., 100-line ex- 
press; West Point, Ky. (U. S. Signal Office), 50-line Bell express; 
Elmwood, Ill., 320-line Bell express; Mebane, Mo., 8-line toll board: 
Everest, Kan., 100-line express. 


THE AMERICAN BLOWER COMPANY, Detroit, Mich., is dis- 
tributing some of the handsomest literature which has been pro- 
duced this year. Bulletin No. 145 describes and illustrates the 
“ABC” fan system of heating and ventilating, as applied to manu- 
facturing establishments. Bulletin No. 118 describes a system of 
mechanical draft, forced and induced by blowers and exhaust 
fans. Bulletin No. 155 describes and illustrates steel plate fans; 
and two smaller bulletins describe and illustrate, respectively, the 


moist air dry kiln and other apparatus for heating and ventilating 
service. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburgh, 
Pa., is sending out a leaflet containing a letter from Mr. H. W. Ham- 
blin, general superintendent of the Nassau Light and Power Com- 
pany, of Roslyn, L. I. This is very commendatory of Pittsburgh 
transformers. The company has been using Pittsburgh trans- 
formers almost exclusively for two years, having a total of about 
300 in use ranging in size from one kilowatt to fifty kilowatts. 
Insulation and core tests after two years continuous service have 
been particularly satisfactory, and out of the 300 transformers only 
one was lost by burning out and this was attributed to the fact 
that it had been operating without oil. In some cases, the company 
has been compelled to subject these transformers to severe usage, 
overloading up to sixty per cent in excess of the rated capacity. 
Some of these, which have been watched very carefully under these 
circumstances, have been found to operate well within safe tem- 
perature limits. The Pittsburgh company is also distributing an 
attractive calendar for November. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
within the past few weeks received a number of notable orders. 
These have been fairly evenly divided among the larger branch 
offices, an improving condition of business which is not peculiar 
to any one section. One order from the Lorain Steel Company, 
Lorain, Ohio, received through the Pittsburg office, called for 
forty-one motors, ranging in size from two and onehalf to 360 
horse-power, and representing a total of 1,423 horse-power. An- 
other large order from the New Jersey Zinc Company, of Hazard, 
Pa., through the New York office, is for one 125 and two 600-kilowatt 
generators and thirty-seven motors, aggregating 401 horse-power. 
The Philadelphia office placed an order from the Warren Foundry 
and Machine Company, Phillipsburg, N. J., for one 200-kilowatt 
generator, four thirty-five-horse-power and two sixty-horse-power 
motors; and through the Chicago office, the G. H. Hammond Com- 
pany ordered for its packing plant at the Union Stock Yards in 
that city, 150, 125 and 220-horse-power motors and one 800-kilo- 
watt 050-volt engine-type generator. 
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THE EXPANSION OF THE TELEPHONE. 
Statements are so frequently made nowadays of the wonder- 
ful progress of the industrial applications of scientific dis- 
coveries, that they attract only a passing comment, while the re- 
sults of these applications upon our mode of living are almost 
always overlooked. An exception to this exists in the application 
of electricity to railway work, one of the most active lines of 
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Cances for advertisements should be in this office by Friday noon for the 
following week's issue. 

New ADVERTISEMENTS should be in the office not later than Monday nvon to assure 
publication in that week's issue. 


newspaper notice. 


Growing Use of the Telephone. 

There is another field of electrical application which is as 
active as the electric railway, but which attracts little public 
interest. That is the telephone. Hardly a day passes in which 
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Labor, at Washington, it is seen that the production of rubber 
for the year 1900 was 57,500 tons, and that, for the year 1902, 
it was 54,000 tons, a decrease of seven per cent. The principal 
rubber-producing countries of South America—Brazil, Peru and 


in the West, farmers find the telephone very useful, not only 
in conducting their household affairs, but in marketing their 
produce. Where formerly the farmer stored his grain in eleva- 
tors, waiting for an advantageous time to sell, he now stores it 
himself, and, by means of market quotations which he receives 


half t aH 
eee Bolivia—produce now over half of the rubber output of the over the telephone, disposes of his grain whenever, in his 
npany, of Ha world, and the figures for these countries indicate an en- judgment, he can do so to the best advantage by means of his 
d two 600-KIIO" couraging increase. The other important rubber-producing telephone; and he does this without loss of time or any exertion 


country is Africa, where there was a decrease. The present 
methods of harvesting rubber are exceedingly wasteful, the 


other than calling up his dealer. Moreover, he has the satisfac- 
tion of closing a bargain at once at the current prices. This is 


og-kilows 
eee gatherers thinking nothing of the future, but only of obtain- but a single instance, but it shows how the telephone is be- 
7 mmond C ing the largest harvest with the least trouble. With proper coming one of the controlling factors in nearly all lines of busi- 
tock Yards! methods, the supply should increase, rather than decrease. ness activity. 
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POSSIBLE RESTRICTION OF ELECTRICAL IMPORTS. 

Russian manufacturers are taking steps to diminish the im- 
ports of electrical machinery and to increase the consumption 
of home products. A pctition has been addressed to the Minis- 
ter of the Interior and to the Minister of Finances. at Sh. 
Petersburg, by fourteen of the leading manufacturing establish- 
ments of Russia, in which the government is asked to require 
the municipalities of St. Petersburg and Moscow to order all 
electrical machinery and apparatus from Russian factories. The 
manufacturers hope that the result of this petition will be that 
the municipalities will be obliged to cease importing electrical 
machinery and other apparatus from forcign houses, and that 
the government will require all future contracts to be awarded 
to Russian factories. Such action would, of course, bar Ameri- 
can, English and German apparatus from Russian municipal 
plants, and probably would have some effect on the imports for 
other purposes. The fate of the petition will be watched with 
interest in this country, though it will probably affect Germany 
more seriously should the policy advocated in it be adopted. 


REMODELING ELECTRIC LIGHT PLANTS. 

It was pointed out some time ago by a prominent electrical 
contractor, that a gencration in electrical machinery is now only 
three years—that is to say, in three years electrical machines, 
new to-day, become old and out of date, and if a new installation 
were to be made, it would differ materially from the three-year- 
old plant. 

Improvements Being Made Constantly. 

New machines naturally show improvements and, at times, 
give evidence of important advances in the art. The efficiency 
and regulation of generators, and the life and economy of 
lamps, have increased steadily with improved design and better 
methods of manufacture, and it is to be hoped that this im- 
provement will continue, although it must, of necessity, be at 
a diminished rate, unless some radical change is made in our 
methods of construction. 

New Plants Better than the Old. 

As a result of this advance, a station built to-day should, 
and does, if it is well designed, give a higher efficiency and a 
better service than would have been possible had it been erected 
and equipped several years ago. Such improvement is simply 
the healthy growth and development of engineering methods, 
mechanical and electrical, as it is the constant aim of the manu- 
facturer and operator to improve his apparatus and his methods. 
We therefore expect not only cheaper machinery, but better ma- 
chinery, cheaper service and better service. 

Desire for the Best Plant. 

Such being the case, the manager of an older plant naturally 
looks with longing upon the showing made by a present-day 
plant, and he begins to wonder whether he can not make a 
similar showing. He questions whether it would not be a wise 
move to scrap the old machinery or sell it for what it will bring, 
and buy new apparatus. The question may come up simply in 
the desire to improve the service and to reduce the expenses, or 
it may come up in connection with necessary enlargements and 
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additions to the existing station. When purchasing new ma- 
chinery it is, of course, desirable io secure the latest and best 
designs, and there may be some doubt whether new machines 


will operate to the best advantage when grouped with the old. 


Will It Pay to Scrap the Old Plant ? 

The question of remodeling or rebuilding a plant requires 
the most careful consideration. The problem is usually sub- 
mitted to an engineer, who studies it in all its phases. He 
must know what the old plant has been doing—which, pre- 
sumably, is the best that it can do, and what it can be expected 
to do if retained. Ile must then figure out the cost of the new 
equipment. He must know on what terms the money necessary 
for the change can be secured, and he must make an estimate 
of what it will cost to operate the new machinery. Having done 
Will 


the saving of the new plant over the old allow it to pay interest 


this, he then seeks answers to the following questions: 


and depreciation on the outlay, and bring increased returns? 
Will the improved service so increase the output of the plant— 
and therefore the income—as to make the change a profitable 
one? Then other considerations may come up. It may be possi- 
ble with a newer system to locate the plant at a more favorable 
position; or the selection of a different system, which will in- 
crease the efficiency of distribution, or increase the area in 
which distribution can be made profitably, may seem desirable. 
All these questions and many others must be examined, and 
while the question reduced to its simplest terms is, will 
the change pay? the answer can only be given after a careful 
study of all the features of both the old plant and the con- 
templated installation. The engineer’s answer as given in his 
report 1s based on the best obtainable information, and it some 
times is in favor of the change, and sometimes against it. 

Old Plants Changed to New. : 

A year or so ago such changes and improvements were not 
uncommon. In some cases there was, undoubtedly, no alterna- 
tive—a new plant must be built. In some cases the change was 
certainly wise; in others it seems to have been thought good 
policy; and there were, doubtless, times when a change was 
made perhaps for no other reason than that it seemed to be the 
proper thing, because others were doing it. Unfortunately, the 
opinion of an experienced engineer was not always sought, the 
management taking the responsibility. 

Investigating the Results of the Change. 

To-day certain of these companies which made a change a 
year or so ago are investigating carefully the results of the 
change. They are endeavoring to find out how far the engi- 
neer’s figures have been verified, and in what respect they differ 
from what was found to be the actual case. Such investigations 
are very valuable and helpful, and should be made by all com- 
panies which have made a change. There ia no doubt that, in 
many cases—we might say, in most cases—the results will 
demonstrate the wisdom of the change. On the other hand, 
there will be found instances where the change has not been 
profitable. Such cases should be studied with a view of deter- 
mining in what way the actual outcome differed from that in- 
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dicated in the engineer’s report. It should be remembered that, 
in such cases, the engineer must make a prediction. Condi- 
tions may change. Difficulties which could not be foreseen 
may arise, and it may be found that, while the change did not 
bring the desired results, the results would have been much 
worse had the old plant been retained. But in any case, whether 
the change was successful or not, the full lesson should be 
learned ; and it should not be the sole aim of such investigations 
to show that a good profit has been made, but, as well, how much 
better the results have been than if the old plant had been re- 
tained. And on the other hand, in those plants where the re- 
sults are not as good as had been expected, every phase of the 
question should be investigated carefully. 


THE EFFECT OF RADIUM ON THE CONDUCTIVITY OF 
LIQUIDS. 


An interesting, and what may prove to be an important 
scientific announcement, was made recently by Professor Fried- 
rich Kohlrausch, in regard to the action of radium rays in in- 
creasing the electrical conductivity of water. Experiments were 
carried out with rays which were emitted by bromide of radium 
and barium, and which, after passing through an aluminum 
screen, were sent through a layer of water. After an exposure 
of Jome time, it was observed that the conductivity of the water 
increased. To account for this two hypotheses are suggested: 
the effect may be due to the action of the radium rays upon 
the glass vessel, or there may be a‘direct formation of ions in 
the liquid. 

Possible Effects of Radium Rays on Glass. 

Both of these suggestions seem open to criticism. Glasa 
is a non-conductor, and, unless decomposed, it is difficult to see 
what effect it can have upon the water itself. Any action of 
the radium which would affect the glass itself, so aa to make it 
conduct, might cause an apparent increase in the conductivity 
of water, on account of the conductivity of the glass, while 


actually the water remained unchanged. 


Possible Effects of Radium Rays on Water. 

If the effect is due to the action of the rays upon the 
water, the question arises, in what way is this increased con- 
ductivity brought about? Pure water conducts but slightly, 
its conductivity being attributed by the German theory of so- 
lution to the presence of dissociated hydrogen and hydroxyl 
ions in the water. An increase in conductivity, according to 
this theory, can only be brought about by increasing the number 
of ions—that is, by causing dissociation to take place to a 
greater extent. But this dissociation is limited by the osmotic 
pressure of the ions in solution, which resists the tendency of 
molecules of water to dissociate. The effect of radium rays, 
then, must, according to this theory, either increase the solu- 
tion pressure—that is, the tendency of the water molecules 
to dissociate—or decrease the osmotic pressure. But the osmotic 
pressure depends entirely upon the number of iona in solution, 
so that a decrease here would indicate a decrease in the number 
of ions, and, therefore, in the conductivity. On the other hand, 
according to Nernst, the solution pressure of a substance is a 
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constant for a constant temperature. If the radium rays affect 
water in this way, will they not also affect other substances 
in the same way? If so, what effect will this have upon the 
dissociation theory? Radioactivity has already given chemists 
a bad turn in regard to the atomic theory, and it is not impoasi- 
ble that it may bring about some modification of electrochemical 
theories. May there be a true ionization taking place, so that 
there is an actual convection current due to the presence of 
charged particles or electrons, just as happens in the case of 


a gas? 


DECORATIVE LIGHTING. 

A branch of the art of illumination which has been created 
by the application of electrical methods is that classed as 
decorative lighting. This art, although of comparatively recent 
development, has grown rapidly, and now the question in 
illumination is no longer simply that of obtaining a requisite 
amount of light on the floor or table, but this light must be 
obtained in a pleasing and artistic way. Formerly, when light- 
ing was accomplished by the use of flames, the requirements 
of the illuminant limited the effects which could be secured. 
The flame must always be in a vertical position; must be 
protected from drafts, but have plenty of air, and must be 
sufficiently far from inflammable material as not to be a source 
of danger. 

Flexibility in the Use of Incandescent Lamps. 

With the introduction of the incandescent lamp, these limita- 
tions were largely removed, the only one remaining being that 
of ventilation. Sufficient air must be supplied to the lamps to 
prevent heating. Since the incandescent lamp, in producing 
light, wastes a certain amount of energy as heat, this must 
be given up to surrounding objects, usually the air. When 
this requirement is met, there is no other precaution necessary, 
except to see that the work of installation is carried out satis- 
factorily, and the lamps may be placed wherever most effective 
or desirable, and the decorative effect may take any form. 
Lighting by Concealed Lamps. 

The lamps are made in an almost infinite number of types, 
some of which are, in themselves, highly ornamental. They 
may be used to good effect as part of the decoration of a room 
or building, or they may be concealed from view, allowing them 
to illuminate brilliantly surfaces from which the light is 
radiated to the points desired. This method of lighting affords 
opportunity for a great deal of study and the exercise of much 
skill in order to secure the best effects, and it is being used with 
excellent results in many instances. A good example of the art 
of lighting with concealed lamps is given by the new Lyceum 
Theatre, New York, where every light is hidden from view. To 
secure the desired amount of illumination in this way may 
necessitate the use of a large number of lamps, but this is merely 
the price paid for the end sought. The effects secured are 
most pleasing and beneficial as the illumination brought about 
in this way causes less strain on the eyes than that given by a 
number of brilliantly luminous lamps exposed to view, which 
can not fail to cause much strain and weariness, 
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GLASS VESSELS AND QUARTZ VESSELS. 


BY DR. JOHN TROWBRIDGE. 


The behavior of the hard Jena glass 
and of amorphous quartz, at high tem- 
peratures, promises to be of practical im- 
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man soft glass is finely roughened like 
ground glass; and the quartz is unaf- 
fected and remains translucent. 

At very high temperatures one obtains 
a continuous spectrum with a very in- 
tense light. This continuous spectrum is 
not due to any luminescence of the glass 


FIG, 


portance. It is also of scientific interest 
in spectrum analysis. The only method 
of submitting gases to very high tempera- 
tures consists in enclosing them in glass 
or quartz vessels and in sending powerful 
electric discharges through these vessels. 
In making such suitable vessels I found 
it desirable to use the oxy-hydrogen blow- 
pipe with the hardest Jena glass; more- 
over, it was practically impossible to fuse 
this glass to the ordinary glass used in 
glass blowing—commonly called German 
glass. A crack would immediately start 
at the junction; but platinum would fuse 
with the hard Jena glass without the 
need of ordinary sealing in glass. 

The oxy-hydrogen blowpipe is essential 
in working with quartz; and the quartz 
vessels differ from those made of the 
hardest Jena glass in two important re- 
spects. A powerful electric discharge 
sent through a capillary of the Jena glass 
corrodes the inner walls of the glass mak- 
ing these walls appear like ground glass. 
The same amount of electric energy sent 
through quartz capillaries leaves the inner 
walls of the quartz capillary perfectly 
limpid and apparently untouched by the 
electric discharge. The second difference 
consists in the behavior of quartz toward 
platinum; it is impossible to weld this 
metal with quartz. In order, therefore, to 
seal gases in quartz vessels it is necessary 
to use some form of cement. The ac- 
companying illustration, Fig. 1, shows the 
behavior of German glass A, lead glass 
B and quartz C to practically the same 
temperature. The lead glass is strongly 
corroded by the electric discharge; the 
lead blackening the walls and producing 
an appearance like slag; while the Ger- 


or quartz. It could arise possibly from 
a luminescence of the contained gas; but. 
from present indications it seems more 
likely that it results from the great press- 
ure of the gas due to the explosions. At 
a point short of the appearance of the 
continuous spectrum, the hard Jena glass 
gives the spectrum of boron together with 
another spectrum partly gaseous and 
partly due to silicon. The accompanying 
illustration, Fig. 2, is this spectrum of 
Jena glass; 1 is the bright line spectrum 


of boron and atmospheric lines; 2 and 3 


or 
pa- 
ART 


Fic. < 


the continuous spectrum at a higher tem- 
perature; 4 the comparison solar spec- 
trum. The spectrum obtained from Ger- 
man glass not containing lead is similar 
with the exception of the lines of boron 
which are absent. Quartz gives a spectrum 
of oxide of 
spectrum in the case of stars may 
be due to electric disturbances; and 
one should not conclude that there 
are not spectral lines of gases or metals: 
for they may be completely concealed by 
the continuous spectrum. There is a 


silicon. A continuous 
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strong tendency at present to believe that 
the light of the heavenly bodies, including 
that of the sun, is due to electric agency 
rather than to a high temperature pro- 
duced by combustion or contraction of 
gaseous matter. 


The powerful discharge from a large 
condenser charged from a storage battery 
of from ten to twenty thousand cells 
through rarefied gases contained in glass 
or quartz vessels produces a very different 
spectrum from that arising from con- 
densers charged by a step-up transformer; 
even when the same voltage is employed. 
This fact arises probably from the much 
more sudden fall of potential when the 
condenser is disconnected from the battery 
and then discharged. In the case of 
the transformer the condensers are 
charged and discharged many times in 
a second and are only partially charged 
and partially discharged; remaining al- 
ways in connection with the spark-gap. 

In the use of glass and of quartz | 
have arrived at a limit of enquiry in re- 
gard to the high temperatures of gases; 
for as is seen from the accompanying il- 
lustration, a continuous spectrum sets in 
with a certain energy of electric dis- 
charge which completely obscures any 
gaseous lines or even metallic lines. 


Report of Rates for Lighting and 
Power Service. 

The National Electric Light Associa- 

tion has issued to its members a very 

comprehensive and valuable report on 


rates for lighting and power service in 
the United States. The report covers the 
entire country, and gives the prevailing 


a 
7 
= 


P 


) 
we 


rates for incandescent and arc lights and 
for power. It is not limited to data of 
member companies only, but includes 
many non-members. As this is the first 
report of the kind, it is not as complete 
as the association desires; but it was 
thought better to publish it while the 1n- 
formation was fresh, and to issue later 
editions from time to time, as it becomes 
necessary. To this end, the members are 
invited to cooperate in the publication of 
the later editions, by sending in sugges- 
tions and data pertinent to the subject. 
The report is issued to members only, and 
is strictly confidential. 
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EXPERIMENTS FOR IMPROVING THE 
CONSTRUCTION OF PRACTICAL 
STANDARDS FOR ELECTRICAL 
MEASUREMENTS—II. 

The committee have had under con- 
sideration the drawings and specifications 
for the ampere balance as designed by the 
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old B. A. standards. The removal of the 
coils, first to Liverpool, then to Kew, and 
finally to Teddington, has resulted in the 
comparisons being incomplete in some 
years. In consequence, the difficulty of 
locating differences has correspondingly 


TABLE I. 
Flat. 
Year. 
F. G H. 

1888. esera but drei die tee ad + 47 x 10-5 + 91 x 10-5 +77 x 10°° 
1890) Gch cre Grand ae ad aat 1% + 112 + 90 

T891 cl eae Seectenal ideaa . “i. §  mieaivaate jf | aA 
) |! )- ae ane ae eer eo — 18 + 108 + 92 

1804. os E a wel  wasaitacs GF  “Sgaieatake.  h- "“eeptobe Beaty 
TOO 02) E ENEE E ATE SS Cw Cee See ees 
1808) 6s naa cease eee es — 36 + 99 + 69 

1900: ca ee cores hehe eda eee sd — 47 92 + 68 

TOOL: sete tan E ees — 42 92 + 70 

1902 2: nat S ETNAS — 33 + 90 + %6 

QO oe eo he ha ew a se eins — 33 + 75 + 76 


late Principal Viriamu Jones and Pro- 
fessor Ayrton. The electrical parts of 
the instruments need construction under 
skilled supervision. Tests of various 
kinds have to be made continually, and 
the committee have come to the conclusion 
that this supervision can best be secured 
by having the instrument constructed in 
the workshop of the National Physical 
Laboratory, under the care of Professor 
Ayrton and the secretary, who, as director, 
will be able, with the assistance of the 
staff of the laboratory, to control the work 
in an efficient manner. 

The committee are of opinion that 
further expenditure will be required in 
completing the set of platinum ther- 
mometers, in particular in providing a 
satisfactory resistance box and in carrying 
out the researches on the Clark cell. They 
consider that it is of great importance 
that these researches should be brought to 
a satisfactory conclusion. For these 
reasons they recommend that they be re- 
appointed, with a grant of £60, that Lord 


a ea 


increased. The observations recorded are 
in terms of B. A. Flat. Owing to a 
change in Flat taking place, however, the 
1903 comparisons were made chiefly with 
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Nalder Bros., and the remainder of the 
coils by Messrs. Elliott Bros. No. 264 is 
a coil belonging to the Board of Trade, 
and has been returned to Whitehall; 
hence there are no observations for 
1903. 

Tables I, II and III assume Flat to 
be constant. It will be observed that 
the differences of Flat and 3,715, 270, 
288 and 289 are constant from 1897 to 
1901. From 1901 to 1903 a change of 
about 0.017 per cent is evident between 
Flat and the coils 3,715, 264, 269, 270, 
and again between Flat and the units of 
the coils 288 and 289. This suggests a 
change in the value of Flat from 
1901. 

Since 1901 comparisons between Flat 
and the manganin standards of the as- 
sociation have been made. Table IV 
gives the observed values in ohms. The 
values of 1,690, 780, 381 and 147 
diminish by 17, 15, 15, and 7 times 
10-* ohms respectively in the interval 


Nalder 3,715. In table I the approximate 1901-1902. No. 147 is known to be a 
TABLE II, 
(1.01358 x Flat). 
Year. 
Nalder 8,715. Elliott 264. Elliott 269. Elliott 270. 
1888 eit, E S t,t WI rece tae 
1890 |. awa tis eee Shes thts 
991 | ou... 4183x 1065 | wepeee a 
1802". a. agit ff eee S E S O, E E 
1894 —17xK10® | a. — 37 x 10 § + 27 x 10-§ 
MOOT ot 0 waa a ge e oaa O ae 
1898 —17 +9 — 46 i 427 
1900 E + 23 — 49 + 27 
1901 7 + 98 — 54 + 27 
1902 0 +. 88 — 39 4 44 
1903 N eae — 89 + 44 


difference in B. A. U. between Flat and 
the B. A. unit coils F, G, H of the as- 
sociation are given. Table II gives the 
difference in ohms between! (1.01358 x 
Flat) and other platinum-silver coils. 


TABLE III. 
| (1.01858 x Flat). 
Year. | 2o an 
Elliott 288. Elliott 289. 
1897 — 27 x 10-5 +7 x105 
1898 — 27 +7 
1902-3 — 10 4- 24 


Rayleigh be chairman, and Mr. R. T. 

Glazebrook, secretary. 

APPENDIX I—ON THE VALUES OF THE RE- 
SISTANCE OF CERTAIN STANDARD 
COILS OF THE BRITISH ASSOCIATION.1 

BY F. E. SMITH. 
Changes of very considerable magni- 
tude have taken place since 1892 in the 


~1From the National Physical Laboratory. The re- 
port covers the period 1888-1908 inclusive. 


a ee ee cn 


ee 


Temperature of observations, 16 de- 
grees C. 

Table III shows the percentage differ- 
ence between (1.01358 x Flat) and the 
unit of two 10-ohm platinum-silver coils 
of the association at 16 degrees C. 

The coils F, G and H are similarly 
constituted—they are the old B. A. coils 
made by Matthiessen. No. 3,715 is by 


1 1 B. O. T. ohm = 1.01358 B. A, U. 


variable coil of very low insulation re- 
sistance, and may be disregarded for the 
purpose of estimating the change in 
Flat. 

It is of interest as being a coil brought 
to Cambridge by Dr. Lindeck in 1892 
and left with the secretary. Thus the 
apparent falls in value of 3,715, 264, 
269, 270, 288, 289, 1,690, 780, and 381 
are respectively 0.017, 0.015, 0.020, 0.017, 
0.017, 0.017, 0.017, 0.015 and 0.015 per 
cent, giving a mean of 0.017 per cent. 
This justifies the assumption of a rise 
in resistance of B. A. Flat of 0.017 per 
cent in the period 1901-1902. 

The following tables V and VI are I 
and II revised. They take the change 
in Flat into account by means of correc- 
tions applied to the observations of the 
years 1902 and 1903. The values given 
are for 16 degrees C. 

Tables VII and VIII being III and 
IV, similarly revised, show no marked 
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change in any of the coils in those tables H, indicating that they are certainly 

excepting 147. changing coils, the resistance for this 
With reference to tables V and VI the period increasing with time. From the 


TABLE IY—VALUES AT 16 DEGREES CENTIGRADE IN TERMS OF (1.01358 X FLAT), 
ASSUMING FLAT UNCHANGED. 


Year Wolff 1,690 | Wolff 780. Wolff 381. | Wolff 147. 
pe ae ee 
1901 1.00012 1.00002 1.00014 | 0.99790 
1902 0.99995 0.99987 0.99999 | 0.99783 
1903 0.99995 0.99987 0.99999 | 0.99783 
TABLE V (I REVISED)—B. A. U. 
Constant. Flat. 
Year. ae ~ i >. ‘2 Po ae DGS 
F G. H 
{R88 + 47x 105 +91 «x 10 + 77 x 10-5 
1890 eS + 112 | + 90 
TROT. |i) j§ “s@itediere 22 Na Sa Rae 
1892 — 18 + 108 + 92 
Pet a ee I aa e a 
PRO is eet A nt ee ee 
1X08 — 26 4+ 99 l + 69 
1900 — 47 + 92 + 63 
1901 — 42 + 92 +7 
1902 — 50 + 73 + 59 
1903 — 0 + 58 ! + 59 
TABLE VI (II REVISED)—OHMS. 
a ase fetes Sn tes 
(Constant 1.01858 x Flat). 
Year. = — 
Nalder 3,715 Elliott 264. Elliott 269, Elliott 270. 
TESS; i, acnaeee  .“W- qegeteseee Uh eerie, PE ota 
00> Nee Beeeee 9, pee La a ag 
T89l lj, he ae ee a | ipsae re tat 
kani a Ft; OT cee ete el ect 
1894 —17 x 105 | ...... — 37 x 10 5 4+ 27 « 10 5 
WOT, = + mee CC a ee CI eee Cl Citi‘ OREA 
1898 | ‘ + 9 — 46 + 27 
1900 17 + 25 — iy + 27 
1901 — + 23 — 54 + 27 
19023 } 17 +21 — 56 427 
1903 be, | hi - > egtgtennaig — 56 + 27 


- — m o 


TABLE VII (III REVISED)—VALUES AT 16 DEGREES CENTIGRADE. 


(1.01358 x Flat). 


Year. E ma f ak 
Elliott 238. Elliott 289. 
1897 0.27 X 10-5 +7 x 10-8 
1898 — 0.27 4+7 
1902-3 0.27 Pa 
TABLE VIII (IV REVISED). 
Year. | Wolff 1,690. | Wolff 730. Wolff 3x1. Wolff 147. 
1901 1.00012 | 1.00002 1.00014 0.99790 
1902 1.00012 | 1.00004 1.00016 0.99800 
1903 1.00012 | 1.00004 1.00016 0.99300 
data for 1901-1903 show a rise of values recorded, 3,715 and 270, we have 
0.008 per cent for F, 0.034 per evidence that Flat has probably remained 


cent for G, and 0.011 per cent for constant for the period 1894-1901. Also 
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we infer that 264 is not a coil showing 
very great changes. Between the years 
1892 and 1898 the differences between 
Flat and the coils F, G and H alter by 
the amounts 0.018 per cent, 0.009 per 
cent, and 0.023 per cent respectively. The 
dissimilarity of these percentage differ- 
ences is further evidence that the coils 
have changed among themselves in this 
period. Comparing the amounts with 
those of the period 1901-1903, they rep- 
resent quite normal increments of resist- 
ance. The balance of evidence in conse- 
quence is in favor of the constancy of 
Flat over the period 1892-1898, and this 
constancy has therefore been assumed. 

A summarized statement of the plati- 
num-silver coils of the association will 
be observed in table IX. 

It will be observed that a number of 
the coils are steadily rising in value. The 
insulation remains good. 


TEMPERATURE COEFFICIENTS OF B. A. 
COILS. 

Some special observations have been 
made in order to obtain the temperature 
coefficients of the coils. These were car- 
ried out by keeping the standard coil con- 
stant and subjecting the tested coil to 
various temperatures for twelve or more 
hours so as to ensure no lag. It is in- 
teresting to note that the temperature co- 
efficients of some of the coils are ap- 
preciably different from the old values of 
1892. 

COMPARISON OF THE UNIT OF RESISTANCE 

EMPLOYED AT THE REICHSANSTALT 

AND THAT OF THE N. P. L. 


By the N. P. L. unit is meant the unit 
of resistance as obtained from the old 
B. A. coils.) Assuming that all the 
changes have been successfully inter- 
preted, the unit at present employed in 
the laboratory should be the same as that 
employed in the Cavendish Laboratorv in 
1898 and at Edinburgh in 1892. A com- 
parison of the two units was rendered 
possible in the spring. Two Wolff coils, 
Nos. 780 and 738, of nominal values 1 
ohm and 10 ohms respectively, were des- 
patched to Germany last winter. Their 
values were determined in Reichsanstalt 
units (termed international ohms) in 
March, and the coils immediately returned 
to the laboratory. Unfortunately, both 
coils fell in value two or three parts in 
the hundred-thousandth figure during 
their journeyings. The values given in 
the table are those determined on their 
return. In addition, five new coils were 
received, varying in value from one-tenth 
to 10,000 ohms. These enabled a more 
complete comparison to be made. The 
lahoratory value was deduced by building 
SIN. P. Lunt=1088BRAU. 
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Elliott 270 
Elliott 64 
Wolff 381. 
Nalder 6,5 
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TABLE IX—SHOWING THE PERCENTAGE INCREASE IN RESISTANCE OF B. A. 
PLATINUM-SILVER COILS FROM 1888. 


November 14, 1903 


Coil. | 1888 | 1890 | 1891 | 1892 | 1884 | 1897 | 1898 | 1900 | 1901 | 1902 | 1903 
mni] oes fn 
Flat sa T ee Ar eta acs rer | er | o% | z017 zoi 
F ‘is 064) .. 065 | .. 3 .083 094 | .089| .087 | .097 
G —.021; .. |—.017! .. .. | —.008 | —.001 ! —.001 | .018] .088 
H —.01I38; .. |—.015{ .. | .. | .008) .014] .007| 018 | .018 
3,715 wv ej i an 0 0 0 O 4 0 
264 . a a en ee eee eee ee a, 
269 ns | a ee 009.022 | .017) 019019 
oe ss P ae 0 0 0 OE ae 
288 |. a | a) <4 x mt A 0 
289 Ea S | a | 0 re ba se 0 


a Observation commenced. 


TABLE X—-SHOWING THE OLD AND NEW VALUES OF THE TEMPERATURE 
COEFFICIENTS OF VARIOUS COILS. 


Temperature Coefficient Old Value, Temperature Coefficient New Value, 


Coil. per 1 Degree Centigrade. per 1 Degree Centigrade. 
Flat 0.000277 B. A. U. 0.000271 B. A. U. 

F 286 “6 268 és 

G 274 ei 274 = 

H 271 sa 280 r 
3,715 0.000260 ? ohm 0.000307 obm 

264 $12 =" 283 ‘S 

rrr ee E E on e 

Eao sR ana 315 s 


TABLE XI—RESULTS OF MEASUREMENTS OF VARIOUS COILS AT THE REICHSANSTALT 
AND AT THE LABORATORY, MARCH, 1903. 


—— 


Value Deduced from Laboratory Value— 


Coil No. eben 4 Value at Reichsanstalt Certificate at Reichsanstalt Value. 
17 entigrade. 17 Degrees Centigrade. Percentage Difference. 
2,352 0.100007 0.099996 0.011 per cent. 
2,351 1.00011 1.00001 0.010 e$ 
780 1.00001 0.99991 0.010 si 
738 9 9994, 9.9985 0.009, " 
2,450 100.004 99.993 0.011 i 
2,449 1,000.06 999 .96 0.010 
2,448 10,000.9 9,999.8 0.011 és 


TABLE XII—RESULTS OF MEASUREMENTS OF VARIOUS COILS AT THE BOARD OF 
TRADE OFFICES AND AT THE LABORATORY, FEBRUARY AND MARCH, 1903. 


a —_ — 


Deduced Laboratory Val 
Coil No. i a ae B. O. T. Value. ea 
Elliott. 970. iy cccucs 16.0°C | 1.00006 1.00010, — 0.004, per cent. 
Blilott: 24. rrise 16.0°C 1.00008 1.00014, — 0.006, i 
Welt 8Sa erana 16.0°C. 1.00015 1.00021, — 0.006, 1e 
Nalder 6,863........ | .1§.84°C. 999.13 | Reuse a L OC eel 
TABLE XIII. eS e 
p Temperature Coefficient 
Coil. Temperature. Resistance. per 1 Degree Centigrade. 
Flat 16:0 C. 1.00050 B. A. U. 0.000271 B. A. U. 
F 5 1.00083 ny | 0.000268 s:$ 
G ies 0.99975 á | 0.000274 4 
H “ 0.99976 si 0.000280 i 
3,715 pi 1.00050 ohm. 0.000307 ohm. 
289 a 1.00089 * 0.000285 ‘ 
270 ki 1.00006 “ | 0.000315 “ 
288 10.0060 “ 0.0081, "| 
289 s 10.0026 “ 0.0026, “ 
PEs TABLE 23 Se =a 
Coil. Temperature. Resistance. sort bogies Corian 
1,690 16°.0 C. 1.00012 ohm. 0.00001 ohm. 
780 a 1.00002 “ 0.00001 “ 
381! “i 1.00016 “ 0.00002 “ 
147 n 0.99800 “ 0.00001; “ 


1 No. 381 is a manganin coil belonging to the Board of Trade. 
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up from the unit, and also by direct com- 
parison with coils of similar value. 

It is evident from these observations 
that a difference of 0.010; per cent exists, 
or that 
Resistance of Reichsanstalt unit—resist- 

ance of laboratory unit = 0.00010, 
oom; a 6 « &% fA) 


COMPARISON OF THE UNIT OF RESISTANCE 
EMPLOYED AT THE BOARD OF TRADE 
AND THAT OF THE LABORATORY. 


The comparison of these two units is 
not so complete. Two platinum-silver 
units and one of manganin have been de- 
termined at both laboratories. The meas- 
urements taken at Teddington indicate 
that no change resulted during the jour- 
neyings of the coils. In addition one 
1,000-ohm coil (Nalder 6,863) has been 
determined. 

The exact relationship between the 
B. O. T. unit and that of the laboratory 
is, therefore, still incomplete. 

It seems fairly certain, 
that— 

Resistance of laboratory unit—resist- 
ance of B. O. T. unit = 0.00006 
ohm, a difference of 0.006 

perceht:s- o «+ = (TB) 
From the two relationships— 
Resistance of Reichsanstalt unit —resist- 
ance of N. P. L. unit = 0.00010, ohm, 


Resistance of laboratory unit—resistance 
of B. O. T. umt = 0.00006 ohm, 


however, 


we have 

Resistance of Reichsanstalt unit—resist- 

ance of B. O. T. unit = 0.00016, ohm, 
a difference of 0.016; per cent. (C) 

The present values of the B. A. coils 
are as shown in table XIII. 

The Wolff manganin coils of the as- 
sociation are also given at 16 degrees C., 
with a temperature coefficient to be ap- 
pled for small ranges of temperature 
only, since it is by no means a linear 
function. 

As has already been explained, the 
values are given in terms of the labora- 
tory unit which represents 10° C. G. S. 
units of resistance as determined by Lord 
Rayleigh and Mr. Glazebrook at Cam- 
bridge; it has been assumed that the 
intercomparison of the coils enables that 
unit to be recovered. 

Appendices I and II of the present re- 
port afford the means of connecting this 
unit with those of the Board of Trade, 
derived from it in 1891, and of the Reich- 
sanstalt, and also with the ohm or inter- 
national ohm—the resistance, that is, of 
a certain column of mercury. 
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RESISTANCE IN LABORATORY (N. P. L.) UNITS OF MERCURY TUBES. 


Fraca i a EAN n econ A Cean n 
- | 0 Degree Centi- ree Centi- enti- 
Tube. the he | rade. Kelvin Tube. Bey e. Kelvin 
Potentiometer. uble Bridge. Potentiometer. | Double Bridge. 

( 0.999138 0.99913 ( 1.00007 1.00007 

| Te ae 0.99912 0.99912 e EELE ROE 1.00006 1.00006 

(| 0.99914 0.99914 l| 4.00007 1.00006 

í 1.00041 1.00041 0.99926 0.99926 

Feri 1.00044 1.00044 t eee eee eae 0.99927 0.99926 

li 1.00040 1.00039, li 0.99925 0.99925 

( 1.00034 1.00085 ( 1.00030 1.00030 

è hte oy teenie 1.00086 1.00036 A OE ee 1.00029 1.00029 

L| 1.00035 1.00035 I| 1.00029 1.00029 


APPENDIX II—THE RELATION BETWEEN THE INTERNATIONAL OHM (106.300 CM. 
HG WEIGHING 14.4521 GRAMMES AT 0 DEGREE CENTIGRADE) AND THE UNIT 
OF RESISTANCE EMPLOYED AT THE N. P. L. PRELIMINARY NOTE. ! 

BY F. E. SMITH. 

THE FOLLOWING MEASUREMENTS OF SIX MERCURY TUBES INDICATE THE PROGRESS MADE IN THIS 
ENQUIRY, AND ALSO THE RELATION OBTAINED. 


Conical 
L. Dorrcia. m b. 
Theoretical e = 
E Ji Length for 
Tube 1 International | Calculated Re- | Mean Measured b—a. 
Decree nents Ohm sistance of Tube. Resistance. 
Centigrade. I ° saa | cater eeney 
U 62.0731 | De 62.1819 0.99905 0.99913 0.00008 
V 78.5000 | 18 73.4759 1.00033 1.00041 0.00008 
G 116.507 9 116.478 1.00025 | 1.00035 0.00010 
bd 65. 6338 2 65.7354 0.99997 1.00007 0.00010 
Y 62.1867 15 62 . 2382 0.99917 0.99926 0.00009 
Z 68.5199 8 68.5057 1.00021 1.00029 0.00008 
APPENDIX III. 
B. A.—l. 
Date, 1908. d R,/Ro Difference of R,/R, from 
mean. 
Eeh. MO scoscunsapateen 1.514 1.38688 —0.00021 
>.) Ses Sac eee tae. ee ates 1.505 1.38702 —0) .00007 
BUR OT. ced er saaeedien 1.506 1.38708 —(). 00001 
ame =| Ie ree ae ee Lae ee 1.505 1.38712 +0.000038 
dae ey Oe ee | 1.514 1.38722 +0.00013 
i A ENRERE TE TT | 1.506 1.38722 +0.00013 
| Mean 1.5083 1.38709 
Mean value of constants. 
1 FI ð R,/Ro 
ag E L o ae ge 1 bn E |. || SE meres 4 BUOG: iaeceiewwes 1.387 
B. A.—2 
POU. LS ca viWeneeeaeees 1.484 1.38867 —6.00014 
Be Ms ech call kone aot al 1.499 1.38877 — 0.00004 
oan n aE ae: 1.495 1.88874 —(). 00007 
MAE TS icvatercescene) 8 82 owen 1.38876 — 0.00005 
C i ke 55h ches cies 1.497 1.38880 —0. 00001 
BUS, 2S. ORT EREE ETET 1.489 1.38863 —0.00018 
: Be cam esere T Cm 1.38901 +0.00020 
Me VOR ewer ea 8 saN 1.38890 +0 .00009 
a eles cere gerd 1.493 1.38889 +0.00008 
BO, WEE Uebel awe ne cbs 1.491 1.38892 +0.00011 
Be GE ces hk shy A ne Re 1.489 1.38882 +0.00001 
Mean 1.4912 1.38881 
Mean value of constants. 
R R FI ô R,/R 
T ct O T EAE DT ari i CC. ETETEN 1.3888) 


1 From the National Vhysical Laboratory. 
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Thus, laboratory unit of resistance = 
0.99991 int. ohm. 

106.291 . 
= 506.300 int. ohms. 

[The above figures are intended as 
merely provisional. ] 

With respect to the measurements of 
the cross-sections the uniformity of the 
results shows that an accuracy of 0.001 
per cent may be relied upon. Four 
methods of measuring the resistance will 
be employed. At present only two of 
these are completed. The values in each 
horizontal line refer to different fillings; 
they are quite concordant, as the values 
given in the accompanying tables show. 

hea 
Colorado Electric Light, Power and 
Railway Association. 

The first annual meeting of the Colo- 
rado Electric Light, Power and Railway 
Association was held, October 28 and 29, 
in the assembly room of the Denver Gas 
and Electric Company. 

The first morning’s work began with an 
executive session, at which the following 
officers were present: J. F. Vaile, general 
manager of the Pueblo & Suburban Trac- 
tion and Light Company, president; Will- 
iam Mayher, president of the Greeley 
Electric Company, vice-president; George 
B. Tripp, Colorado Springs Electric 
Light Company, secretary and treasurer. 

Among the state corporations with rep- 
resentatives at the meeting were: Du- 
rango Light and Power Company; Lari- 
mer Light and Power Company, of Fort 
Collins; Las Animas Electric Light Com- 
pany, of Las Animas; Colorado Springs 
Electric Company; Leadville Gas and 
Electric Company ; Boulder Electric Light 
and Power Company; Pueblo & Subur- 
ban Traction and Light Company; Las 
Animas Light, Power and Manufactur- 
ing Company, of Trinidad; Arkansas Val- 
ley Electric Company, of Florence; Gil- 
pin County Light, Heat and Power Com- 
pany, of Black Hawk; Denver Gas and 
Electric Company; Denver City Tram- 
way Company; La Junta Electric Com- 
pany; Greeley Electric Light Company; 
Crested Butte Water and Power Com- 
pany; Roaring Fork Electric Light and 
Power Company, of Aspen; Loveland 
Light, Heat and Power Company; Lamar 
Electric Company; La Bella Mill, Water 
and Power Company, of Goldfield; Colo- 
rado Electric Power Company, of Canon 
City; Colorado Springs & Interurban 
Railway Company, and Pagosa Springs 
Electric Light and Power Company. 

Among the associate members repre 
sented were these: Albert Sechrist Com- 


pany, Denver; E. C. Means, agent Adams- 
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B. A.—d. 
Feb. 9 ..........c00ee 1.511 1.38740 +0.00010 
Bes : EEEE E 1.511 1.38730 0.00000 
Aug. 10 c.ccscecgineies 1.509 1.38714 —0.00016 
OE -A E EA 1.522 1.387323 +-0.00002 
BO PENE 8h Gis a fs 1.511 1.88724 —0. 00008 
Be i EET S 1.515 1.38736 +.0..00006 
E SD a cat aie Cae a ni 1.510 1.38731 +0, 00001 
FO be leek 1.510 1.88738 +0.00008 
Mean 1.5124 1.38730 
Mean value of constants. 
FI ð R,/R, 
258.867 ........... 358.434 ........... 100.069 ........... CODA 60 sodas 1.38730 
B. A.— +4 ° 
Feb, Al E | 1.485 1.88816 — 0.00009 
aE: PETA eed ig | 1.499 1.388383 + 0.00008 
LLG |; EE EEEE a 1.500 1.88826 + 0.00001 
Aug: 10 ciori apesse | 1.497 1.38835 + 0.00010 
BO EBS cease oats eth aha os | tA o o aaaea O a eaaa 
E. EE EEES E 1.497 | 1.88825 + 0.00000 
E: EET eee | 1.494 | 1.88812 +0.00018 
w BD. oaa ana etoi 1.503 1.38826 +0.00001 
Mean 1.4935 1.38825 
Mean value of constants. 
Ro R, Fi y R,/R, 
257.627 ........... 357.616 ........... 99.989 ........2... 1.4985 .. 000000... 1.88825 
B. A.— T. 
257.749 outers oe oy ear ee 100.022 ........00.. 1.506 0.2.2.0... 1.38806 
Thermometer electrical M beated to 1,400 degrees for two hours : 
270.086 ........... | e eee Dia ea Wir ee 1.506 2.0.0.0... 1.88949 


re 


APPENDIX IV. 


The following table gives the resistance at a temperature of 60° F. (15.55 C.) of a wire of 
pure annealed copper 1 metre in Jength, having a mass of 1 gramme, as deduced from the most 
recent determinations. 

In making the reductions, tbe values for the temperature coefficient and for the density given 
by the author have been used. 


TABLE GIVING RESISTANCE AT 60° F. OF A WIRE OF PURE ANNEALED COPPER, 
SUCH THAT 1 METRE WEIGHS I GRAMME. 


Authority. 


Source of Copper. Reference. Value in Ohm. 
Fitzpatrick...............0006. Electrolytic. ............... B. A. Report, 1890 0.1475 
Swan and Rhodin............. Swan’s Copper............. Proc. R.8, 1894 0.1493 
“ (second sample)......... ” A E ETE Proc. R. S., 1894 0.1486 
Fleming* ma a te eens A s a eee ee pete eee Phil. Mag , 1893 0.1487 
ROTM cariere aa E Grammont Electrolytic...... | Hospitalier, 1894 0.1488 
Mean value......... 0.1486 


*In reducing Prof. Fleming’s result, the density has been taken as 8.91 grammes per cubic centimetre. 


Bagnall Company, Denver; Phelps Com- 
pany, Detroit; Western Electric Supply 
Company, of St. Louis; National Carbon 
Company, Cleveland; Mutual Oil Tank 
Line, Omaha; W. A. Layman, of the Wag- 
ner Electric Company, St. Louis; West- 
inghouse Electric Manufacturing Com- 
pany, of Pittsburg; and these of Denver: 
Gilbert W. Kes & Company; R. J. Cory, 
of the Allis-Chalmers Company; Thomas 
H. Smith, American Steel Wire Company, 
and B. K. Sweeney, B. F. Vreeland, W. 
I. Otis and George A Wooley. 

There were discussions on the sub- 
jects of the best methods for lighting 


cities, for rapid transit, for placing wires 
underground and for an economic fuel 
supply, while the following papers were 
read: 

“Hints on Advertising,” the Denver 


Gas and Electric Company; “Fuel Eco- 


nomies,” E. E. Summers, of the Denver 
Gas and Electric Company; “Meters,” C. 
W. Humphrey, of the Denver Gas and 
Electric Company; and “Single-Phase 
Motors,” by W. A. Layman, of the Wag- 
ner Electric Manufacturing Company, 
St. Louis. 

A “question box” provided subjects for 
impromptu discussion on various topics. 
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The Canadian Society of Civil 
Engineers. 

The electrical section of the Canadian 
Society of Civil Engineers held its first 
meeting on October 15, 1903. The sub- 
ject for the evening was the electrical 
equipment of some Canadian hydroelec- 
tric power stations. Dr. R. B. Owens, of 
McGill University, Montreal, president of 
the electrical section, introduced the 
subject. In calling this meeting to order, 
Professor Owens acknowledged the honor 
which he felt attached to the presidential 
office, and outlined briefly the efforts to 
be made to have the meetings for the 
coming season successful—successful in 
the sense that some increase of knowledge 
relating to the profession of the members 
may come to each one. The membership, 
he said, was composed of men who had at- 
tacked the problem of efficiently utilizing 
the waste energy of certain Canadian 
waterfalls, and who had sometimes been 
compelled to retreat, but who, in every 
case, had finallv led capital to positions of 
vantage from which have resulted profita 
and dividends. 

At the second meeting it is intended to 
discuss, as fully as present knowledge per- 
mits, the characteristics and consequent 
spheres of usefulness of alternating-cur- 
rent traction motors. It was needless, 
Professor Owens said, to emphasize to a 
Canadian audience the value of devices 
likely to cheapen the long-distance haul- 
age of material of every kind. No great 
time is likely to elapse before the necessity 
of reducing motive power expenditure, and 
the desire for increased earnings, will re- 
quire on the part of transportation man- 
agement a careful consideration of heavy 
traction electrical methods and when such 
a time arrives, it becomes members, as 


electrical engineers, to be ready, both with 
methods and means. Alternating-current 
motors promise, better than motors of 
other types, to meet the demands of steam 
railway traffic conditions. Hence their 
consideration is opportune at the present 
time. Papers on the subject have already 
been promised from several sources. 

The subject for the third meeting, the 
relative cost of producing power by steam 
and by water under different conditions, 
will have a peculiar local interest. 

The fourth meeting will be devoted to a 
consideration of some of the more recent 
developments in the art of electric il- 
lumination; and at the fifth meeting, a 
return will be made to the consideration 
of the use of electricity on canals. 

At the last meeting of the season, the 
matter of station design and operation, 
as affected by the steam turbine, will be 
discussed. 

Mr. R. A. Ross is vice-president of the 
electrical section, and Mr. W. A. Duff is 
secretary. 
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The Central Station of the Brussels, Belgium, Tramways. 


Brussels (Belgium) Tramways re- 
cently inaugurated, and of which 

some photographs are here given, taken 
immediately after the inauguration, pre- 
sents certain analogies to the centiral sta- 
tion of the Paris Metropolitan Railway. 
The station is situated at Anderlecht, 
a suburb of Brussels, and replaces the 
former central stations distributed 


[> large central station which the 


By Emile Guarini 


station is provided with a battery having 
an output of sixty ampere-hours at 500 
volts, connected in parallel with a start- 
ing group. This battery forms a reserve 
and supplies the lights in the substation. 

The engine room contains at present 
four generating groups of 1,500 kilovolt- 
amperes. Each group is composed of two 
engines of the tandem-compound type, 
with piston valve, rated at 900 to 1,400 


THE CENTRAL STATION OF THE BRUSSELS TRAMWAYS. 


throughout the city. The latter operate 
now as substations. All of the electrical 
apparatus has been furnished and in- 
stalled by the Union Elektricitats Gesell- 
schaft, of Berlin. The steam engines 
were supplied from the shops of Van der 
Kerkoven, of Ghent. The current pro- 
duced at the central station is three-phase 
at 6,600 volts. It is transmitted to three 
substations which feed, each separately, a 
particular district. The system is partly 
trolley and partly conduit, and comprises 
about eighty kilometres of double-track. 
The car service is rendered at present by 
190 trains, each weighing fifteen tons. At 
times of heavy traffic there are 295 trains 
of the same weight. 

Two of the substations are former cen- 
tral stations. The original distributing 
cables have also been utilized without 
change. At each of the three substations 
the three-phase current is first trans- 
formed to the low tension of 410 volts 
by stationary transformers; then it is con- 
verted to continuous current at 550 volts 
—the tension of the system. Each sub- 


effective horse-power, coupled to the same 
shaft which supports the rotating part of 
the three-phase alternator. The speed of 
the engine is ninety-four revolutions per 
minute. The temperature of the steam at 
admission is 275 to 300 degrees centi- 
grade. The variations in speed do not ex- 
ceed one-half per cent for constant load ; 
two per cent for a quick change of load 
of twenty-five per cent, and six per cent 
variation for a quick change from no 
load to full load, or the reverse. The 
rotor of the dynamo, of which the moment 
of gyration is 700,000 kilogramme-metres, 
assures by its mass cyclic regularity of 
the dynamo, a special flywheel being un- 
necessary. The steam is expanded from 
fifteen to six and one-half times its vol- 
ume at admission. Each group of en- 
gines is served by two surface condensers 
formed of bundles of brass tubes, around 
the exterior of which passes the con- 
densing water, and through which circu- 
lates the steam. The circulating pumps 
and the air pumps are coupled directly to 
the crank pin of the engine by means of 


a connecting rod. This drives also the 
feed pumps which return the condensed 
water to the boilers. 

The hand wheel of the admission valve, 
all the valves for the drips, the pressure 
indicators and speed indicators, etc., are 
grouped in the rear of the engine. From 
this point the engineer has complete con- 
trol of the engines, having at the same 
time under his eyes all the distributing 
apparatus, the governor, etc. The gov- 
ernor—there being one for the group of 
two engines—controls the steam admis- 
sion of the four cylinders and shuts it 
off if the load accidentally surpasses a 
fixed limit. 

A small motor controlled from the dis- 
tributing switchboard allows the counter- 
weight on the engine governor to be dis- 
placed easily, so as to vary the speed of 
rotation and to facilitate in this way syn- 
chronizing alternators, which are to be 
put in parallel. 

The four alternators have a normal out- 
put of 1,500 kilovolt-amperes at 6,600 
volts. At the normal speed, the peri- 
odicity is twenty-five cycles per second. 
These alternators can support an overload 


GALLERY WHERE HicH-TENSION SWITCHES 
ARE LOCATED. 

of fifty per cent for half an hour. The 
efficiency of the dynamos is ninety-six pet 
cent for a power-factor of unity and at 
a load of 1,250 kilowatts, including &%- 
citation. The exciting groups are three 
in number, of which two are driven by 
induction motors supplied at 6,600 volts. 
The third is driven by a steam engine. 

A battery of accumulators serves as 4 
reserve for the exciters, in case of the 
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November 14, 1903 5 
stoppage of any of them. The exciting 
dynamos have eight poles and an output 
of 100 kilowatts at 110 volts. They run 
at 230 revolutions per minute. The bat- 
tery, as well as one of the exciting groups, 
supplies power for lighting and for aux- 
iliary motors. In order that the excit- 
ing circuits may be unaffected by exterior 
causes, it is kept independent of the mo- 
tor and lighting circuits, having no com- 
mon point with them except the negative 
pole of the dynamo. 

The switchboard and apparatus depend- 
ing on it have been studied with a view 
of rendering operation as simple and easy 
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station motors. The second part of the 
switchboard includes principally the con- 
trolling apparatus for the high-tension in- 
terrupters. These are controlled from a 
distance, the apparatus appearing on the 
switchboard being only the motor switches 
for operating the oil break switches, for 
the three-phase generators, for the feeders 
going to the substations, for the induc- 
tion motors driving the exciters, and for 
the switches which divide the principal 
bus-bars into sections. An arrangement 
of indicating lamps shows at all times 
whether the switches are open or closed. 
All of this apparatus is arranged on an 


a r 
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supplied with a phase meter, an ammeter, 
a voltmeter and a wattmeter. The in- 
duction motor panels are supplied with 
an ammeter and a voltmeter. In the 
middle of the table are placed a Lincoln 
synchronoscope and synchronizing lamps. 
In addition there is, corresponding to 
each induction motor, an automatic over- 
load relay controlling an oil break switch. 
These relays are separated from the sec- 
ondary circuit by small current trans- 
formers, and are fixed to the lower part 
of the switch columns. 

All the high-tension apparatus is placed 
in the basement. A 550-ampere-hour ac- 


INTERIOR OF CENTRAL STATION, SHOWING ENGINES AND GENERATORS AND SWITCHBOARD. 


as possible. In order to protect abso- 
lutely the employés against the dangers 
of high-tension apparatus, all of it is 
separated by masonry partitions. Al] high- 
tension interrupters are oil break switches 
controlled from a distance ‘by small low- 
voltage continuous-current motors. 

The switchboard proper of the station 
is placed on a platform, and is divided 
into three distinct parts. The first con- 
tains the low-tension and continuous-cur- 
rent apparatus for excitation, for the bat- 
teries, for the station lighting, and for the 


operating-table placed in the centre of 
the platform. The third section of the 


switchboard includes the measuring ap- 


paratus for the three-phase generators, 
for the feeders, and for the motors, and 
the overload relays for automatically dis- 
engaging the oil break switches. 

Each feeder, each generating dynamo 
and each induction motor has its panel 
where its instruments are assembled. All 
of these are low-tension instruments. The 
feeder panels include an ammeter for 
each phase. The generator panels are 


cumulator is also in the basement of the 
coal house. This battery serves for light- 
ing at night and as a reserve for the ex- 
citers. 

The oi] break switches are of recent 
pattern, and were designed by the General 
Electric Company, of Schenectady, N. Y. 

The boiler room contains ten Babcock 
& Wilcox boilers with 350 square metres 
of heating surface and six and one-half 
of grate surface. These are arranged in 
five groups of two each. One of the 
groups is equipped, with Babcock & Wil- 
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cox revolving grate stokers. Each of the 
five groups is furnished with a reheater 
and a Green fuel economizer. The latter 
consists of iron pipes placed in the smoke 
flues, and the feed water circulating 
through the pipes. The cleaning scrap- 
ers surrounding the tubes are raised and 
lowered by a small electric motor. 

The boilers are fed normally by means 
of pumips connected directly to the cranks 
of the engines. As a reserve to these 
pumps, two steam pumps and one elec- 
tric pump have been provided, the latter 
serving also to supply the water necessary 
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pansion of this pipe is taken up by two 
packed sleeves. 

The coal-handling apparatus takes the 
coal directly from the boats or wagons 
and delivers it to the coal storage, de- 
livers it before each boiler, and’ removes 
the ashes from the furnaces. It is driven 
by a continuous-current electric motor. 

The Brussels Tramways, as has been 
said before, possess at the present time 
three substations placed in convenient lo- 
calities for the city and the suburb. These 
three substations contain synchronous 
converters each, and do not differ ma- 
terially from one another. The converters 
are six-pole machines, 410 volts on the 
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per cent, with a power-factor of unity, 
and they can stand the same overload as 
the converters. 

The converters are normally started 
from the continuous-current side, and 
there is at each substation a starting 
group composed of an induction motor for 
6,600 volts, driving a continuous-current 
dynamo of seventy-five kilowatts, 550 
volts. 

The design of the station was made 
toward the beginning of 1901. Work 
was started in September of the same 
year. The installation was completed in 
June, 1903. In its equipment the latest 
advances in electrotechnics have been fol- 
lowed. 


MEASURING INSTRUMENTS AND SWITCHBOARD GALLERY. 
INTERIOR OF ONE OF THE SUBSTATIONS, SHOWING CONVERTERS AND STATIC TRANSFORMERS. 


for cleaning the tubes by means of a re- 
volving scraper. 

Each of the boilers is furnished with 
a superheater of about eighty square 
metres heating surface. This is composed 
of four transverse boxes, two above and 
two below, and connected by 144 steel 
tubes with an exterior diameter of thirty- 
eight millimetres. 

The principal piping for the super- 
heated steam is of weldless steel. A group 
of valves allows any section of pipe or 
any engine or boiler to be cut out with- 
out interfering with the other. The ex- 


alternating side and 550 volts on the con- 
tinuous-current side. The output of these 
units is 550 kilowatts. Each converter 
has ite three stationary transformers of 
200 kilowatts each, which reduce the 
primary voltage from 6,600 volts to 410 
volts. The end of each secondary is con- 
nected at two points of the armature dia- 
grammatically opposite. The efficiency 
of the converters has been found to be 
about ninety-four per cent, at a power- 
factor of unity. They can support an 
overload of fifty per cent for a half hour, 
and are compound-wound. | 

The stationary transformers are air- 
cooled. Their efficiency is ninety-eight 
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The following are a few details in re- 
gard to the Brussels Tramways: The per- 
sonnel has been increased at the present 
time to 2,000 men. The number of cars 
is 500. Electric traction enjoys auch 
favor with the Brussels public that the 
road has carried during the year 1903 
70,000,000 passengers, an enormous fig- 
ure for a city as small as Brussels, which, 
without suburbs, does not possess more 
than. 150,000 inhabitants. This is the more 
romarkable since the number of 70,000,- 
000 does not include the numerous pas- 
sengers who patronized the steam tram- 


ways, the suburban lines and the omm- , 
buses. - | 
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SHOP TESTING OF MOTORS AND GEN- 
ERATORS FOR COMMERCIAL 
SERVICE—VI. 


—_— oe 


BY BERTRAND B. ABRY. 


5—THE ALTERNATING-CURRENT GENER- 
ATOR. 


We wish to consider here the usual 
factory tests made on an alternating-cur- 
rent generator. They are as follows: 

1. Determination of polarity. 

2. Measurement of resistance. 

Tron loss and saturation test. 
Short-circuit test. 
Electromotive-force regulation test. 
. Temperature test. 

. Insulation test. 

. Determination of Polarity—In pref- 
acing these articles on shop testing atten- 
tion was called to the tests in general on 
electrical machinery. It was pointed out 
that the tests determine, first, the elec- 
trical performance of the machine, and 
second, the mechanical construction and 
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Fra. 15.—Iron Loss AND SATURATION CURVER 
or D. C. AND A. C. GENERATORS. 
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workmanship. It is for the purpose of 
detecting faults in the workmanship and 
in the assembly of the machine, 
and particularly in the field connections, 
that the test for the determination of 
polarity is made. More especially in the 


case of generators having a great number 


of poles are mistakes likely to occur in 
properly placing and connecting the 
field coils. The quickest method of de- 
tecting whether alternate poles are north 
and south is by the use of a compass or 
a simple steel needle suspended from its 
centre point by means of a thread. Such 
an instrument can very readily be made 
from a short piece of steel wire, and 
gives possibly better and more positive 
results than the small magnetic compass, 
the polarity of each pole being quickly 
determined by passing the needle be- 
fore it. 

2. Measurement of Resistance—As in 
the case of direct-current machines, the re- 
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sistance of the field and armature of an 
alternating-current generator is measured 
by the fall of potential method, employing 
direct current. If, for example, the ma- 
chine is a revolving field three-phase 
generator, we may first measure the cold 
resistance of the field, being careful in 
all cases not to use so great a current as 
will unduly heat the windings and in- 
crease the resistance during the observa- 
tions, which may be recorded as follows, 
noting also the air temperature: 

FIELD RESISTANCE AT TWENTY-SIX DE- 

GREES CENTIGRADE. 


Volts. Amperes. 
63.5 73.6 
59.0 68.0 
49.0 56.4 


Usually if the drop and current are meas- 
ured accurately it is not necessary to take 
more than three or four sets of readings 
from which to obtain the average resist- 
ance, but in order to eliminate as far as 
possible any error which may occur in 
reading the instruments, it is advisable to 
take at least three sets of observations. 
The number of the instrument and the 
scale used, whether high or low, should be 
noted in all cases, so that proper correc- 
tions can be made for the calibration, aa 
explained earlier. In the case of the arma- 
ture, the resistance of each phase is de- 
termined as follows: 


ARMATURE RESISTANCE AT TWENTY-SIX DEGREES CENTIGRADE. 


1-2. 
Volts. ! Amperes Volts. 
| 
111.0 34.4 103.0 
86.0 26.6 96.8 
24.6 2,2 


a 


| 


Knowing the current and drop in each 
case, the resistance may be calculated for 
any number of observations and the aver- 
age resistance obtained therefrom. Finally 
these resistances may be reduced to 
twenty-five degrees centigrade as ex- 
plained heretofore. 

3. Iron Loss and Saturation Test—The 
method of making an iron loss and satura- 
tion test on an alternating-current gen- 
erator is very similar to the test on a di- 
rect-current machine. The generator is 
belt-connected to a shunt motor arranged 
to drive it at a constant speed. The fol- 
lowing observations are made during the 
test: 


Field Amperes. 
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In the case of a three-phase machine the 
voltage across each phase is measured and 
recorded. These voltages should be ex- 
actly the same. The iron loss in watts 
is calculated from this data obtained dur- 
ing the test in the same manner as with 
a similar test on direct-current machines. 

In Fig. 15 typical iron loss and satur- 
ation curves of corresponding direct and 
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Fig. 16.—Curves PLOTTED FROM SHORT- 
Circuit TEsT. 


alternating-current gencrators are shown. 
It will be seen that the iron loss curves in 
both cases are somewhat similar, but we 
wish to call attention especially to the 
difference in the saturation curves of the 
two machines. As compared with the 


2-8. 
cms Passa e a = -- 
Amperes | Volts. Amperes 
32.3 102.6 32.1 
30.3 97.0 30.4 
28.8 92.0) 28.8 


saturation curve of the direct-current 
generator, the saturation of the alter- 
nating-current machine is practically a 
straight line. That is, the iron is pur- 
posely worked at a lower induction in the 
case of the alternator. With direct-cur- 
rent machines proper regulation is se- 
cured on heavy loads by the automatic 
strengthening of the field. Alternating- 
current machines are, as usually designed, 
provided with a large number of poles. 
The proximity of the poles to each other 
gives rise to a greater magnetic leakage 
than in the case of direct-current. ma- 
chines. Excessive magnetic leakage would 
mean poor regulation on inductive loads. 


Generator. 
Speed. | A.C. Volts. Field Amperes. 


I 
| 1-2. | 1-8. ! 2-3. 


— 


t 
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The alternator is usually designed then 
to run at a lower saturation under normal 
conditions so that this leakage will not 
defeat the effort to maintain normal volt- 
- age on such inductive loads. Hence the 
results of such a test when plotted should 
give very nearly a straight line saturation 
curve. 

4. Short-Circuit Test—This test is 
usually made just after the iron loss and 
saturation have been determined. The 
same wiring and connections used in the 
iron loss test are employed, and the gen- 
erator, with armature short-circuited, is 
driven at a constant speed by the shunt 
motor. After properly adjusting the 
motor field to give the correct generator 
speed, the first observations are made 
with zero generator field charge. 

After the first set of readings is taken, 
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5. Electromotive-Force Regulation Test 
—By electromotive-force regulation of an 
alternating-current generator is meant the 


increase in per cent of the terminal volt- 


age which results when the load is thrown 
off, the speed and field current remaining 
the same. 

Alternating-current regulation tests on 
composite machines are usually made 
to determine what is known as (1) 
constant potential regulation, and (2) 
commercial regulation with maximum 
compounding. 

In making such tests the generator is 
belt-connected to a motor arranged to 
drive it at constant speed. The wiring 
and connections for the motor are similar 
to those which were shown in Fig. 4 in 
the article on direct-current generator 
tests. 


Motor 
Volts. Amperes. | Field Amperes. 
See ee aoe ere E 
|} 
110 60 5.2 
110 125 5.15 
110 162 5.11 


a second set of observations is made with 
a generator field charge sufficient to give 
a dead short-circuit current through the 
armature equal to one-half the normal 
current output of the machine. Generally 
three sets of observations are all that is 
necessary to give the results desired. A 
final reading is taken with a field charge 
‘sufficient to give full load short-circuit 
current. The figures in the table above 
are only approximate and given merely 
for the purpose of showing the convenient 
method of recording observations. 

Having obtained these results we may 
plot a curve which will give at once the 
copper loss in the machine for any cur- 
rent output. The copper loss for two 
points on this curve is equivalent to the 
difference between the product of the 
motor volts and amperes with zero gener- 
ator field current, and product of the motor 
volts and amperes for the two conditions 
as noted. This difference is plotted in 
watts or kilowatts. Fig. 16 shows this 
curve and the field ampere curve plotted 
with shorf-circuit amperes as a base and 
watts and ficld amperes as ordinates. 

It will be seen from the curve that 
the copper loss increases very gradually 
at first, but on heavy loads the rate of 
increase is very rapid. This rapid in- 
crease in the copper loss accounts to con- 
siderable extent for the decreasing ef- 
ficiency at these loads. 


~~ ee 


Generator. 
Speed. | Amperes. Field Amperes. 
Phases 
A B C 
510 0 0 0 0 
511 185 | 183 | 188 3.8 
510 875 | 874 373 8.1 


In making a constant potential regu- 
lation test the separate field is excited 
to give normal voltage on no load and 
this field current kept constant. The 
following observations are noted: 

The test is begun at zero load and in- 
creased gradually up to about twenty-five 
per cent overload. If the machine is a 
three-phase generator, for example, the 
current in each phase is recorded as well 
as the electromotive force across each 
phase. With generators of this kind it 
is necessary to adjust the compensator by 
hand in order to secure constant potential 
regulation. Therefore during this test 
note also the different compensator am- 
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compensator so adjusted as to give maxi- 
mum compounding. The test is carried 
out in this way: with the generator run- 
ning under the same conditions of speed 
and excitation as above noted, but with 
normal load, the compensator brushes are 
shifted until the maximum generator 
voltage is secured. When this point has 
been determined the brushes are left in 
that position throughout the test. After 
adjusting the compensator the generator 
load is reduced to zero and the first set 
of readings taken. Then increase the load 
to one-half full load, and finally full load, 
making a second and third set of obser- 
vations respectively. Fig. 18 shows the 
curves plotted for the commercial regu- 
lation test. Constant potential regulation 
tests are made with a non-inductive load. 
A commercial regulation test with maxi- 
mum compounding is usually made with 
a non-inductive load also, but very often 
it is desired that such a test be made 
with an inductive load of a certain per 
cent power-factor. If such be the case, 
the compensator is first adjusted to give 
maximum compounding. Such a load is 
obtained by the use of a rack and choke 
coils in parallel. If, for instance, it is de- 
sired to make a regulation test with an 
eighty-five per cent power-factor, the non- 
inductive and inductive loads are adjusted 
to give approximately this percentage. A 
wattmeter reading is then taken of the 
true kilowatt output, and the current and 
voltage measured to give the apparent kilo- 
watts with the machine running at normal 
load. The ratio of the true kilowatts to 
the apparent kilowatts gives of course the 
power-factor. If we find in this way that 
the power-factor is too high, then the 
rack load should be decreased and more 
choke coils added until the desired ratio 
is Obtained, and vice versa if the power- 
factor is too low. Fig. 19 shows the curves 
plotted from a test with inductive load. 


Generator. 


peres and volts to give constant potential 
with each change in load. The regu- 
lation curve is plotted as shown in Fig. 
17 together with the separate field am- 
peres, and the compensator amperes and 
voltage curves. 

A commercial regulation test on an al- 
ternating-current compound-wound gen- 
erator is usually a three-point regulation 
—zero, one-half and full load—with the 


Speed. | Amperes. Volts. Field Amperes. Compensator. 


—— 


In the case of those generators built 
with a separate field winding only, it 18 
necessary to vary the field current by 
means of a rheostat in order to secure the 
desired regulation. However, we have not 
considered such a generator in particular, 
because almost all standard machines are 
built with compensator windings. 

G. Temperature Tests—As in the case 
of direct-current machines, temperature 
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tests on alternators are made to determine 
the temperature rise above the surround- 
ing air after running at some specified 
load for a given time. This temperature 
rise bears a close relation to the rating 
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Fie. 17.—ConsTanT POTENTIAL REGULATION— 
Rack LoAD. 


of the machine. On the smaller size al- 
ternators it is perfectly feasible to make 
a temperature test at normal load or some 
specified overload under usual operating 
conditions, in much the same manner as 
with the direct-current generator. But 
with the larger size gencrators running 
up to several hundred kilowatts capacity, 
facilities are not always at hand for tak- 
ing care of such a load. If such a gen- 
erator be a separately excited machine, 
the usual temperature test made is with 
a slightly higher field current than nor- 
mal, with the armature open-circuited, 
and is in reality a field temperature test. 
During such a run, the speed, field cur- 
rent and field drop are observed every 
hour, and at the conclusion of the run 
thermometer readings are taken also. The 
test is continued under the above condi- 
tions until the field drop is practically 
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constant, and may vary in length from 
eight to ten or twelve hours. The field is 
excited with a field current a little greater 
than normal in order to provide approxi- 
mately the same conditions during the 
temperature run as would obtain under 


ELECTRICAL REVIEW 


full load operating conditions with arma- 
ture reaction present. 

If the generator be a composite ma- 
chine, such a temperature test is made 
with normal field excitation and the com- 
pensator open-circuited, it being assumed 
that the compensator current will offset 
the armature reaction when operating 
under normal conditions. 

Y. Insulation Test—Standard insula- 
tion tests on alternating-current gen- 
erators are usually made between wind- 
ings and ground at an alternating poten- 
tial of approximately twice the rated volt- 
age of the machine for those gencrators 
designed to run at 2,200 volts or over. 
For lower voltages than this, the insu- 
lation test may be at a potential as high 
as four times the rated voltage of the 
generator. There is a general tendency 
among manufacturers and engineers to 
adopt the American Institute standard in- 
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sulation test of twice the rated voltage 
for one minute. 


> 
Wireless Telegraphy in China. 

It is reported that the Italian legation 
at Pekin has installed a wireless telegraph 
station which will enable it to maintain 
communication with the Italian ships sta- 
tioned at Taku, Tien-Tsin and on the 
coast. The first messages to be sent from 
the station were to the admiral’s vessel, 
Vettor Pisani, in the Gulf of Pechili, 130 
miles distant. 


> 
Rapid-Cutting Steel. 

A joint committee, consisting of mem- 
bers of the council of the Manchester As- 
sociation of Engineers, of Manchester, 
England, and of members of the Manches- 
ter School of Technology subcommittee, 
together with Dr. J. T. Nicolson, profes- 
sor of mechanical engineering at the 
school, have just completed a long series 
of experiments, the purpose of which was 
to test the capabilities of some of the high- 
speed tool steels that have recently been 
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introduced. The report of the committee 
embodying the results of the tests was pre- 
sented at the meeting of the Manchester 
Association on October 24. The follow- 
ing abstract is from the Electrical Engt- 
neer, of London. In carrying out the ex- 
periments, a large lathe capable of carry- 
ing a steel forging of three tons weight 
was driven through countershafts by a 
100-horse-power electric motor. The 
power was measured by the use of care- 
fully calibrated volt and amperemeters, 
and the net horse-power used in cutting 
was ascertained by the aid of a powerful 
transmission dynamometer and a large 
Prony brake. In addition, the actual force 
exerted upon the tool when cutting was 
measured by a lathe tool dynamometer 
having a capacity up to fifteen tons fitted 
to the lathe. Cuts up to three-eighths 
inch by three-eighths inch were taken 
with the tool fixed in this dynamometer, 
the load being read off in the simplest way 
by means of a standard pressure gauge. 
lt appeared from the trials that speeds of 
from 110 to 150 feet per minute were 
possible for soft steel, 80 to 110 feet 
for stecl of medium hardness, and forty 
to fifty feet for hard steel. In the case 
of cast iron, speeds of 100 to 110 feet 
for soft, fifty to sixty feet for medium, 
and thirty to forty feet for hard were ob- 
tained. It was also found that forty-five 
square fect may be machined over in an 
hour by these rapid-cutting steels when 
operating upon soft steel with a cut three- 
sixteenths inch deep, the figures for 
medium and hard steel being thirty and 
eighteen respectively. With cast iron a 
surface of forty-two, eighteen and fifteen 
square feet may be turned off at the same 
cut in the case of the soft, medium and 
hard varieties respectively. But few 
specially heavy cuts were attempted, but 
it was found possible (when taking a cut 
three-eighths inch deep by one-eighth 
inch traverse) to remove 440, 330 and 180 
pounds of cuttings per hour from 
the soft, medium and hard steel forgings 
respectively, and 450, 200 and 190 
pounds from the soft, medium and hard 


cast-iron specimens. In one instance, with 


a three-eighths inch by three-eighths inch 
cut, cuttings were removed at the rate of 
510 pounds per hour from soft-steel bar. 
The tests further showed that the forces 
acting upon the tool point when cutting 
were over 100 tons per square inch of 
area of section of cut in steel, and from 
fifty to eighty tons per square inch for 
cast iron. One of the most noteworthy 
facts discovered is that the cutting force 
does not increase, but appears rather to 
diminish, with increasing speeds. This is 
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contrary to the opinion generally held by 
turners and machine tool experts, as in- 
stanced by the objections raised by work- 
men to an increase of the cutting speed 
on account of the anticipated springing 
of the work. This objection can no longer 
be sustained, for although higher speeds 
of taking a given cut will, of course, re- 
quire a greater driving power almost in 
direct proportion to the increased speed, 
no greater but rather a smaller force will 
be brought upon the tool, and the load 
acting on belts and gearing, and the tend- 
ency of the lathe and work to spring, will 
be rather diminished than otherwise. On 
the other hand, it has been conclusively 
shown by these trials that heavy cuts at 
moderately high speeds are much more 
economical in power than light cuts at 
the highest possible speeds the tool can 
stand. For the cutting speed does not in- 
crease as fast as the area of the cut di- 
minishes, so that more material can be 
machined off in a given time with a heavy 
cut than with a light cut at its corre- 
sponding faster speed. Further, the total 
or gross horse-power required for cutting 
consists of the sum of that lost by fric- 
tion of the intermediate gearing and of 
the lathe, as well as the effective work 
spent upon cutting. Now, the frictional 
power does not vary much, whether there 
is a heavy or a light cut on the machine; 
it therefore forms a much larger percent- 
age of the whole at light cuts than at 
heavy cuts. The value of the report is 
enhanced by the exhaustive tests of the 
physical and mechanical properties and 
the chemical constituents of the six differ- 
ent materials operated upon—namely, 
forged steel and cast iron, each of three 
grades of hardness. 


D 


The International Electrical Con- 
gress of September 12 to 17, 
1904, at St. Louis. 

We are informed that the following ap- 
pointments have been made by Professor 
Klihu Thomson, president of the Com- 
mittee of Organization of the St. Louis 
International Electrical Congress, for the 
officers of the various sections: 


GENERAL THEORY. 


Section A—Mathematical, experiment- 
al. Professor E. IL. Nichols, chairman, 
Cornell University; Professor H. T. 
Barnes, secretary, McGill University. 

APPLICATIONS. 


Section B—General Applications. Dr. 
C. P. Steinmetz, chairman, Schenectady, 
N. ¥.; Professor Samuel Sheldon, secre- 
tary, Polytechnic Institute, Brooklyn. 

Section C—Electrochemistry. Pro- 
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fessor H. S. Carhart, chairman, Univer- 
sity of Michigan; Mr. Carl Hering, sec- 
retary, Philadelphia. 

Section D—Electric power transmis- 
sion. Mr. Charles F. Scott, chairman, 
Pittsburg; Dr. Louis Bell, secretary, Bos- 
ton. 

Section E—Electric light and distri- 
bution. Mr. J. W. Lieb, Jr., chairman, 
New York; Mr. Gano S. Dunn, secretary, 
Ampere, N. J. 

section F—Electric transportation. Dr. 
Louis Duncan, chairman, Massachusetts 
Institute of Technology; Mr. A. H. Arm- 
strong, secretary, Schenectady. 

Section G—Llectric communication. 
Mr. F. W. Jones, chairman, New York; 
Mr. A. B. Gherardi, Jr., secretary, New 
York. 

Section H—KTlectrotherapeutics. Dr. 
W. J. Morton, chairman, New York; Mr. 
W. J. Jenks, secretary, New York. 

It is understood that all of these gen- 
tlemen, who are well-known specialists 
in the departments they represent, have 
already accepted these appointments, with 
the exception of one who has been yet 
unable to do so, owing to absence in 
Europe, but who is now returning. 

The section officers will have charge of 
the proceedings of the congress at St. 
Louis in their respective sections. 

The papers that are to be read at the 
congress will be communicated by invi- 
tation from well-known authors in this 
country and abroad. ‘They are to be read 
and discussed at St. Louis during the 
congress week, September 12 to 17, 1904. 
They are then to be printed and published 
in book form. 

Invitations to join the congress are 
steadily being issued to persons and 
parties interested in electricity. Over 
6,000 such circular letters of invitation 
will be sent out in the United States, 
and a similar number to foreign countries. 
Most of the circulars are being directed 
to members of electrical industries, 
societies and scientific institutions. 
Joining the congress will entitle the mem- 
bers to attend the various functions at 
St. Louis and also to receive a copy of the 
subsequent transactions. It is expected 
that many will join the congress who 
can not expect to attend the sessions in 
St. Louis, merely to receive the subse- 
quently printed transactions. The trans- 
actions are expected to form a very 
valuable addition to electrical literature, 
both theoretical and practical. Already 
about 350 Americans have joined the con- 
gress in response to circulars, and only 
part of the circular catalogue has been 
covered. There is, consequently, every 
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reason to expect a large and representative 
membership in the congress, both from 
this country and abroad. 

Communications concerning the con- 
gress should be addressed to the general 
secretary, Dr. A. E. Kennelly, Cambridge, 
Mass. 


E> e amam 


Memorial to Dr. Robert H. Thurston. 
It has been proposed by President 
Schurman, of Cornell University, that the 
old students, alumni and friends of Sib- 
ley College and of the University under- 
take the erection of a new laboratory for 
Sibley College, as a memorial to the late 
Dr. Robert H. Thurston, and that the 
building be called Thurston Hall. 


Notes on Electrical Engineering. 


In connection with the instruction of 
non-electrical engineers in fundamental 
features of electrical applications and en- 
gineering at Sibley College, Cornell Uni- 
versity, it has been found desirable to 
prepare an outline of a course of sixty 
lectures. The more elementary parts of 
this have been necessarily amplified into 
almost text-book form. These notes have 
been printed, in order to issue them to the 
large classes requiring them, to which 
they are supplied at cost price. It has 
occurred to the authors, Professors Harris 
J. Ryan and Henry H. Norris, that other 
institutions might find these notes useful, 
and they will be glad to furnish them to 
such as desire them, practically at cost. 
Those interested should address Professor 
Henry H. Norris, Sibley College, Cornell 
University, Ithaca, N. Y. 
< 

Wireless Telegraph Tests. 

On October 24 Mr. William Marconi 
sailed from Portsmouth, England, on the 
battleship Duncan, for the Mediterranean, 
where he intends to carry out further 
experiments on wireless telegraphy. Dur- 
ing the voyage he will attempt to establish 
communication with Gibraltar before he 
loses communication with the British 
ship, Hector, which will remain stationed 
off Portsmouth. It is said that the ap- 
paratus installed on the Duncan differs 
in some essentials from the standard in- 
struments with which most of the men- 
of-war are equipped. Captain Jackson, 
who commands the Duncan, is an author- 
ity on wireless telegraphy, having recently 
served a commission in the Vulcan on the 
Mediterranean station, a vessel to which 
he was appointed to enable him to pursue 
his experiments. The Duncan took out 
a large quantity of wireless telegraph ap- 
paratus for distribution among the 
British Mediterranean fleet. 
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THE CONDITIONS GOVERNING THE RISE 
OF TEMPERATURE OF ELECTRIC 
RAILWAY MOTORS IN SERVICE. 
(Concluded.) 


BY CARY T. HUTCHINSON. 


The ratio of average to maximum core 
Joss depends on the variation of core loss 
with speed and current; to fix this varia- 
tion, the individual core loss curves of a 
number of motors were plotted, and a 
curve determined showing the average 
variation of the core loss. Curve-shect 9 
shows the curve of the average variation 
of core loss used in this investigation; the 
values from this curve were plotted on the 
various velocity time-sheets and in- 
tegrated; this gives the core loss during 
acceleration on the motor curve. In ad- 
dition to this, core loss curves of sev- 
eral motors, differing widely, were se- 
lected, and the ratios of average to maxi- 
mum for different operating conditions 
were determined. These ratios were found 
to differ comparatively little for the dif- 
ferent curves—much less than the actual 
values of the core losses differ. The aver- 
age core loss during the period of accelera- 
tion on resistance was taken at forty-two 
per cent of the maximum core loss, This 
value was obtained from a number of 
separate core loss curves. 

The average percentage heat loss dur- 
ing acceleration to the same maximum ve- 
locity for any motor is practically inde- 
pendent of the initial acceleration; the 
ratio of average to maximum copper loss 
increases with the acceleration, while the 
ratio for the core loss decreases. 

The variation of the loss with initial 
acceleration in two typical cases is given 
in the tables following: 

TABLE L 
Average heat loss, for velocity of 150. 
Copper loss at rated load = 3 per cent 


ee ee 6s s. 


Core s : 
Initial Acceleration. Average Loss. 
1 mph/sec. 3.88 per cent 
1.5 , 3.91 i 
2 aS 3.91 
2.5 = 391 ~°S 
TABLE Il. 


Average heat loss, for velocity of 150. 
Copper loss at rated load = 7 per cent 
Core us 


66 éo Ce e6 


==: 


Initial Acceleration. Average Luss. 


1 mph/sec. 4.77 per cent 
1.5 = 4.92 * 
2 Ge 5 eé 
2.5 ý 5.03 “í 


For velocities greater than 150, the 
variation is greater ; for lower velocities, 
it is less. The values for (a) = 1.5 are 


used. 
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Although this approximation is satis- 
factory for the purpose, yet if greater ac- 
curacy is desired, it is possible to plot 
the average loss for the various initial ac- 
celerations separately; but the complica- 
tion is very much increased. 

Curve-sheet 10 gives the average per- 
centage heat loss.during acceleration for 
any combination of copper and core losses 
within the range covered, for a velocity 
of 150 on the motor curve. The ordinates 
are average loss, the abscisse core loss, 
and the inclined lines copper loss; for in- 


~CURVE-SHEET 9 
TYPICAL CORE-LOSS CURVE 


C'URVE-SHEET 9. 


stance, for a four per cent copper loss and 
2.5 per cent core loss, the intersection of 
the vertical at 2.5 with the inclined line 
marked four, gives the average loss of 
4.12 per cent, and this this will be the 
average loss occurring in a motor ac- 
celerating by series parallel, and then on 
the motor curve to a velocity fifty per 
cent greater than the velocity when re- 
sistance is cut out, the motor having a 
four per cent copper and 2.5 per cent core 
loss; the capacity being determined by the 
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CurRVE-SHEET 10. 


product of the torque during initial ac- 
celeration and the velocity with resistance 
out, that is the maximum power input. 
The ratio of distribution is practically 
independent of the initial acceleration for 
a given maximum velocity, and for the 
range of initial acceleration used, t. e., 
from (a2) = 1 to (a) = 3. While this 
is not strictly correct, yet the difference 
between the values calculated accurately 
and the values found by assuming an aver- 
age ratio of mean to maximum copper and 
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mean to maximum core loss, does not ex- 
ceed five per cent for the range covered ; 
since this ratio is used only to fix the ap- 
propriate value of the radiation constant 
(of which the determination ia in itself 
necessarily rough) the degree of accuracy 
is sufficient. 

Curve-sheet 11 gives, for a velocity of 
150, the ratio of distribution as ordinates, 
with core loss as abscisse, and with in- 
clined lines for the various copper losses; 
for instance, with copper loss of four per 
cent and core loss of 2.5 per cent, the 
ratio of distribution is 2.44. It is aa- 
sumed that the copper loss is half in arma- 
ture and half in field. 

These curves then determine the aver- 
age loss during acceleration and its dis- 
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CURVE-SHEET 11 
RATIO OF CISTAIBUTION OF HEAT LOSSES 
BETWEEN ARMATURE AND FIELD 
JOR ANY COMBINATION OF [RAND Cone LOST 
ORDINATES ARE RATIO: LOSS IN ARMATURE LOSS Im PELD 


ABSCIESAG ARE CORE LOSE IN PER CENT 
INCLINED LINES ARE TR LOSS PEN CENT 
FOR VELOCITY OF 180 
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tribution; to get the average loss during 
the run the ratio of time of acceleration 
to time of run must be known. 
Referring to Fig. 3, 
RH/OR = AD/OD 


(100 +a te) /Y, = (4+ te) /X 
and 

(100 + a 4,)/Y, X 2/T = (t,+4,)/T= 
time of acceleration divided by total time. 

z/T is taken from curve-sheet 1 for 
the various values of A and (a), thus the 
ratio of the times is determined for all 
conditions the corrections to the type 
curve must be allowed for. 

Curve-sheet 12 has been prepared in 
this way—it gives the average percentage 
loss during the run, for various initial 
and through accelerations, for a motor 
having a copper loss of four per cent, a 
core loss of 2.5 per cent, and consequently 
an average loss during acceleration to a 
velocity of 150, of 4.12 per cent. The 
ordinates are average losses in percentage 
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of maximum input; the abscisse are 
through accelerations and the separate 
curves are for the different initial accelera- 
tions. | 

The average loss during any particular 
run is equal to the average loss during 
acceleration multiplied by the ratio of the 


y CURVE-SHEET 12 
AVERAGE PERCENTAGE MEAT-LOSS FOR ANY RUN 
IN TERMS OF THR 
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These curve-sheets determine the aver- 
age heat loss of any motor for any run, 
and its ratio of distribution; it remains 
then to connect these calculated values 
with results of test made under compara- 
ble conditions of service, giving the tem- 
perature rise for various losses, 1. e., with 


GH ACCELERATION A 
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FOR A MOTORA with an FA L089 oF af an 


OSS IN PEACENTAGF CF meu 
ABACIGOAA ARE THOCUG ACCEL LAATIONS 


CURVE-SHEET 12. 


times, and since this ratio is independent 


of the losses in the motor, it is obvious — 


that curve-sheet 12 will represent the 
average loss during that run for any mo- 
tor, if the ordinates are varied in propor- 
tion to the average losses during accelera- - 
tion. Curve-sheet 10 gives the average 
losses during acceleration; hence. these 
two sheets will determine the average 
losses for any motor for any run, ac- 
celerating to a velocity of 150 on the mo- 
tor curve. For example, a motor with a 
nine per cent copper and two per cent 
core loss has an average loss during ac- 
celeration of 6.7 per cent; curve-sheet 12 
is plotted for an average loss of 4.12 per 
cent, hence if its ordinates be multiplied 
by 6.7/4.12 = 1.63 it will give average 
loss for the second motor. 
For example, 
= 1.25 mph/sec. 
and A = 0.2 
Average loss = 1.48 per cent (curve- 
sheet 12) 
and therefore 
1.63 X 1.48 per cent = 2.41 per cent. 
is the average loss of the second motor 
for the same run. Similarly for other 
combinations of copper and core loss. 


the radiation coefficient of the motor 
under consideration. 


Many tests of this nature have been 


made by the General Electric Company 
on its experimental track at Schenectady, 
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RESULTS OF TESTS OF MOTOR NO.13, MADE UNDER SE 
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by running trains back and forth over 
the track until permanent conditions of 
temperature have been attained, and at 
the same time, measuring the losses in 
the motors. 
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Curve-sheet 13 gives such test results 
for a motor in general use; the ordinates 
give the average loss in percentage of in- 
put that the motor will carry with a rise 
of temperature of seventy-five degrees 
centigrade under the conditions of service 
determined by the ratios of distribution 
denoted by the abscissæ; these curves are 
calculated from test results which give 
the rise of temperature per watt lost for 
field and armature separately ; the curves 
are given for tests made with covers on 
the motors and covers removed. Thus 
curve-sheet 13 shows that for a ratio of 
distribution of two, the armature of mo- 
tor No. 13 will carry, with covers off, a 
load giving a loss of 4.82 per cent, where- 
as the fields will stand only 3.1 per cent; 
but if this motor be used with covers on, 
then at the same ratio the armature will 
stand a load giving a 2.05 per cent, and 
the fields a 1.88 per cent loss—very nearly 
the same, as should be. 
These test results are used as follows: 
Motor No. 13 has 
Copper loss = 6.05 per cent 
Core “ =2.10 “ 
Then 

Average loss during acceleration to 
velocity 150 = 5.06 per cent (curve- 
sheet 10) 

Ratio of distribution of losses = 1.77 
per cent (curve-sheet 11) 

At this ratio of distribution, the per- 
missible loss, with covers on, 18 
Armature, 1.98 percent (curve-sheet 13) 
Field, 1.80 “s (curve-sheet 13) 

Hence the field controls, and the motor 
can carry only a load giving a loss of 1.8 
per cent; the armature will then run 
much cooler than seventy-five degrees ; in 


fact, at 1.8/1.98 x 75° = 68° centigrade. 


Curve-sheet 12 is plotted for an aver- 
age loss of 4.12 per cent, hence to apply 
it to motor No. 13, the ordinates should 
be increased in the ratio of 5.06/4.1¢ = 
1.23: if this were done and a horizontal 
section of curve-sheet 12 were taken with 
the 1.8 per cent line for ordinate, the 
initial accelerations would be determined, 
for each through acceleration, that would 
result in a loss of just 1.8 per cent and 
consequently in the exact temperature 
rise permitted; but the same numerical 
results will be obtained by taking 8 
cross-section of curve-sheet 9 at the ordi- 
nate 1.8 per cent /1.23 = 1.40 per cent. 

The dotted line marked “motor No. 
13” shows this cross-section. 

The values of (a), the initial accelera- 
tion, as determined by this cross-section, 
are plotted on curve-sheet 14 in terms of 
A as abscissa; the corresponding values 
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per ton for velocity of 150 are taken from 
curve-sheet 3 and 4. Thus, curve-sheet 
14 gives the data for this motor under 
any conditions of service, for a maximum 
velocity of 150. The comparison has 
been made on the tacit assumption that 
the test results of curve-sheet 13 repre- 


sent average losses during running time; 
if, as is. usual, the test values represent — 


average losses during total elapsed time, 
they must be increased in the ratio of 
total’ elapsed time to running time and 
this increased value used for the cross- 
section of curve-sheet 12. 

This is all for a rise of temperature of 
seventy-five degrees centigrade; if the 
permissible rise be sixty degrees, then the 
permissible loss will be only 
. 60/75 X 1.8 per cent = 1.44 per cent 
and 12 must be cross-sectioned at 

1.44/1.23 = 1.17 per cent 
to determine the proper accelerations for 
the various through accelerations. 

Curve-sheet 12 then gives the rise of 
temperature of any motor for any through 
acceleration, with any initial acceleration, 
after its cross-section line has once been 
fixed; for example—for this motor the 
seventy-five degrees rise is given by the 


accelerations having for ordinates 1.46 


per cent; suppose that for the through 
acceleration A = 0.2, an initial acceler- 
ation of 1 be used; then the average loss 
will be 1.93 per cent, and since tempera- 
tures are proportional to losses, the tem- 
perature of the hottest part will be 
1.93/1.46 x 75° = 99° centigrade. If 
an initial acceleration of 1.75 per cent 
be. used, the rise of temperature will be 
1.00/1.46x 75° = 51° centigrade. 

That is, for any motor and any value 
of A, the ordinates of curve-sheet 12 will 
give the rise of temperature for any 
initial acceleration; each imitial accelera- 
tion corresponds to a definite rise of tem- 
perature for each through acceleration ; 
a vertical cross-section of curve-sheet 12 
at any value of A shows the relation of 
rise of temparture and initial acceleration 
for that through acceleration. The dotted 
vertical line on curve-sheet 12 gives the 
temperature scale for motor No. 13, for 
A = 0.25 and (a) = 1, the rise will be 


134°; for A = 0.15 and (a) = 2, the rise’ 


will be 40.5 degrees. The temperature 
scale can thus be drawn in sheet-curve 12 
for any motor, knowing its heating con- 
stants. 

In order to avoid confusion, it is es- 
sential to recall that each change of 
initial acceleration means a proportional 
change in motor capacity, the motor 
capacity being directly proportional to 
the product of initial acceleration and the 
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maximum velocity. It is thus tacitly as- 
sumed that the engineer has a complete 
range of motors of all capacities, all 
with the same heating constants; but the 
results are given in horse-power per ton 
and hence they give merely a determin- 
ation of the load that any given motor 
will carry, under the various conditions. 

Returning to the example given on page 
6, where the initial acceleration .was as- 
sumed to be 1.25 mph/scc.; if the heat- 
ing constants of the motor to be used are 
known, the initial acceleration will be 
fixed; assume the motor for this run to 
have these constants: 

I? R loss = 3.6 per cent 
Core loss = 2.75 per cent 
Then ; 
Ratio of distribution = 2.8 (curve- 
sheet 11) 


Average loss during acceleration = 4.06- 


per cent (curve-sheet 10) 


CuRVE-SHEET 14. 


Assume, 
Radiation at ratio of 2.8 = 1.6 per cent. 

Then a horizontal section of curve- 
sheet 12 having as ordinate 4.12/ 
4.06 X 1.6 per cent = 1.62 per cent 
gives, for A = 0.266 — the through 
acceleration under consideration, — 

Initial acceleration = 1.5 mph/sec. 


and 
Energy = 83 wh (curve-sheet 3) 


Capacity = 11.6 o(; ot ie = 13.3 hp/ton 
5,280/ (curve-sheet 4) 

This example corresponds to an actual 
case; the engineers of the project have 
decided to use an initia] acceleration of 
1.5 mph/sec., and expect to obtain an 
energy consumption of eighty-seven wh 
per ton-mile; these figures agree closely 
with those above. 

Curve-sheet 14 gives what may be 
called the “characteristic performance” of 
motor No. 13, used for any schedule. It 
is obvious that curve-sheets similar to this 
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can readily be plotted for maximum ve- 
locities of 125 and 175. A comparison 
of such curve-sheets for the different 
maximum velocities will, in general, show 
slight variations-in motor capacity for 
different initial accelerations. for a given 
schedule. In some cases the minimum 
motor capacity is attained with an aver- 
age maximum velocity, say, from 140 to 
150; in other cases the motor capacity 
diminishes as the maximum velocity is 
increased, up to the limit used in this in- 
vestigation. No general conclusions can 
be drawn for the particular relative maxi- 
mum velocity to be used; this depends 
principally upon the heating constants of 
the motor, including the radiation. It is 
clear, however, that by aid of curves such 
as curve-sheet 12 for the various maximum 
velocities, ‘the minimum motor capacity 
can be found for any particular motor; 
all that is necessary is to draw. the cross- 
section lines at the proper points, thus 
fixing the value of the initial acceleration, 
and then to select the values of energy 
and horse-power from the different curve- 
sheets. In the.case of motor No. 13, 
curve-sheet 14 for velocity of 150 gives 
practically the minimum motor capacity ; 
there is a diminution for greater maxi- 
mum velocities, but it is comparatively 
unimportant. 

In all cases, the particular initial ac- 
celeration leading to the minimum motor 
capacity should be adopted, even though 
this. initial acceleration does not give 
minimum energy. The curves give the 
energy required per ton of total weight; 
hence the energy required per car is pro- 
portional to these figures multiplied by 
the relative weight of the car. The dif- 
ference in the energy per ton for any 
schedule is comparatively slight for the 
different maximum velocities, and in all 
cases the energy required per car is a 
minimum for the minimum motor capac- 
itv with which the schedule can be made; 
the increase in the weight of equipment 
much more than balancing the diminished 


- energy per ton obtained by using higher 


initial acceleration and higher motor 
capacity. Curve-sheet 15 gives the ratio 
of weight of equipment of different 
capacities; it is substantially the same as 
curve-sheet 15 of the former paper. The 
energy per ton multiplied by the ordi- 
nates of this curve-sheet gives relative 
figures showing the energy per car. 

By this method, the two quantities 
that have, up to this point, been matters 
of arbitrary choice, are determined, 1. e., 
the initial acceleration and the relative 
maximum velocity on the motor curve. 
Having then a motor with known heat- 
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ing constants, all the conditions which 
should govern its use for any particular 
schedule are fixed, and consequently the 
difference in the results attained by the 
use of motors with different heating con- 
stants is also determined. 

I have illustrated the application of 
this method in comparing the availability 
of motors with different heating con- 
stants for a particular service. It is 
clear that it can also be used to obtain 
the data for different schedules. As an 
example of this use, suppose the data for 
various schedule speeds for a run of 7,000 
feet, with twenty-five second stops, are to 
be determined. Assume the motor repre- 
sented by curve-sheet 12, a maximum 
velocity of 150, and that the motor has a 
radiation coefficient of 1.6 per cent, for 
a rise of temperature of seventy-five 
degrees, at the ratio of distribution 2.44, 
determined by curve-sheet 11. From 
these data the following table is deduced, 
showing the performance of this motor 
for the different schedule speeds. 

Column 1 of table III gives the as- 
sumed schedule speed; column 2, the cal- 
culated average speed; column 3, the 
calculated through acceleration; column 
4, the initial acceleration from curve- 
sheet 12, the values being the intersection 
of the horizontal line having an ordinate 
of 1.6 per cent, with the several values 
of the through acceleration; column 5 
is taken from curve-sheet 3; column 6 
is taken from curve-sheet 4; column 7 is 
the ratio of the numbers of column 6, 
and gives merely the relative capacity of 
motor equipments required; column 8 
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through accelerations up to A = 0.4; 
these values are beyond the range of 
practice, both on account of the excessive 
motor capacity demanded and the close 
approach to the slipping point of the 
wheels, with the usual percentage of total 
weight on drivers. The boundary lines 
of the curve-sheets can fairly be taken as 
A= 0.1.16 A-= OS 
and 
(a) = 0.8 to (a) = 2 
This indicates the comparatively nar- 
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row limits within which all schedules are 
brought by the use of the quantity A. 

It is obvious that the methods outlined 
here can be applied to alternating current 
motors by the use of appropriate speed- 
torque curves in place of those of curve- 
sheet 2. 

The method which has been developed 
takes account of all the factors governing 
the rise of temperature of motors under 
conditions of service. While certain as- 
sumptions have of necessity been made— 
as, for instance, a constant value for train 
friction—it is perfectly feasible to re- 
calculate the curve-sheets with other 
values of train friction; a set of curve- 


TABLE III. 
Schedule Av e Through Relative Relative Relative 
Speed. S Acceler Acceler Wh/Ton Hp/Ton. Motor Weights of Total 
ation ation Capacity. | Equipment. | Energy. 
1 2 8 4 5 6 7 8 9 
25 28.8 .174 1.04 58 9.2 100 1.49 100 
27.5 82.1 .216 1.25 69 10.9 119 1.65 132 
30 35.6 . 266 1.52 83 13.4 146 1.89 181 
32.5 39.1 . 820 1.87 102 18.5 201 2.387 280 
35 42.9 . 386 2.34 134 26.5 288 -— -— 


gives the relative weights of motor equip- 
ments, from curve-sheet 15; column 9 
gives the relative total energy; it is ob- 
tained by dividing the product of the 
figures of columns 5 and 8 for any 
schedule speed, by the corresponding 
product for a schedule speed of twenty- 
five mph. Since the weights are all given 
for a motor car of a definite seating 
capacity, these figures give the relative 


energy requirement per car seat, or per 
passenger, for the various schedule 
speeds. 

The curve-sheets show initial accelera- 
tions as high as three mph/sec., and 


sheets similar to curve-sheet 12, including 
as many maximum velocities as may 
seem desirable, can be prepared and used 
as standard curves from which the rise 
of temperature of any motor can be de- 
termined very simply, for any conditions 
of service. 

While the results obtained by this 
method are of necessity an approximation 
because of the number of assumptions 
that it is necessary to make in developing 
the method, yet numerous applications of 
the curve-sheets to practical examples 
have shown that the approximation is 
close, and that the curves furnish a use- 
ful means for determining the perfor- 
mance of any motor in service. 
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A New Interest in Platinum. 

Ever since the discovery, in December, 
1901, of the platinum group of metals in 
the copper ores of the Rambler mine, 
Wyoming, interest in that scarce and valu- 
able metal seems to have been greatly 
stimulated. One indication of it has been 
the increased demand for bulletin No. 193 
of the United States Geological Survey, 
which is a report by Professor James A. 
Kemp on the “Geological Relations and 
Distribution of Platinum and Associated 
Metals.” The original issue having been 
exhausted, the Survey has ordered a re- 
print of the bulletin. | 

It is unfortunate that the world’s 
known supply of platinum is so limited. 
The uses of the metal would be greatly 
increased if it could be obtained in suff- 
ciently large quantities to lower the price. 
There is, unhappily, for many purposes, 
no metal to take its place, and the limited 
supply maintains its price almost equal to 
that of gold. The demand for it has been 
somewhat increased in the last few years 
by the discovery of a use for osmium, 
which occurs to a considerable extent in 
American platinum as the mineral osmiri- 
dium. Its presence formerly interfered 
very seriously with the sale of the crude 
platinum product, as it is a heavy, hard, 
refractory mineral that made the treat- 
ment of the platinum very difficult. Osmi- 
um is now required for the manufacture 
of the filaments of the new Auer incan- 
descent electric lights, so that platinum, 
both on its own account and on that of 
its heretofore despised attendant, osmiri- 
dium, has become wholly desirable. 

According to Professor Kemp platinum 
deposits occur in three forms or ways: 
(1) In placers, as exemplified by those in 
the Urals, Colombia, Brazil and British 
Columbia. (2) ‘In veins, as at Tilkerode 
in the Hartz; Minas Geraes, Brazil; Santa 
Rosa, California; Beresovsk, Russia; 
Gualdalcanal, Spain; and the Rambler 
mine, Wyoming. (3) Disseminated in 
eruptive rocks, in two ways; (a) in 
sperrylite, with the copper-nickel ores in 
uralitized norite, Sudbury, Canada, and 
(b) as a native metal in basic eruptive 
rocks, especially peridotites, frequently 
intimately associated with chromite. — 

The conclusions of practical value ar- 
rived at by Professor Kemp are: 1. That 
platinum is very sparsely distributed in 
the mother rock, so that the chances of 
finding it in quantity sufficient to mine 
are small; also, if found, the problem of 
recovering the platinum other than by 
stamping and washing is yet to be solved; 
furthermore, the metal may be in a very 
finely disseminated state, and its extrac- 
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tion will necessarily be difficult. 2. Large 
and permanent placers should be sought 
only on very old land areas, which have 
been subjected to protracted degradation 
and concentration. 3. In the assay of 
antimonial, arsenical, and other copper 
ores (especially tetrahedrite) it is ad- 
visable to search for small percentages of 
platinum. 4. Deposits of chromite should 
be tested for the presence of the metal. 
A New Auto Record. 

Charles L. Edgar’s electric automobile, 
equipped with the new Edison storage bat- 
tery, which made the run described in the 
ELECTRICAL REVIEW for October 31, from 
Boston to New York in remarkably good 
time, made the return trip from New York 
in the time of forty-eight hours and thirty 
minutes. The carriage has double-motor 
equipment, sixty-eight cells of Edison 
battery and solid tires. The total weight 
of the carriage, without driver, is 3,150 
pounds. 

H. M. Wilson, who ran the carriage 
through to New York on the previous 
trip, started on the return trip to Boston 
on Friday evening, October 30, at 5.35 
o’clock, the start being made from 1684 
‘Broadway, the central auto station. 
Stamford was reached at 9.10 A. M., stop- 
ping fifteen minutes on the way. The 
battery was put on charge at Stamford 
at 9.16 a: M., at a high rate, for three 
hours. Leaving Stamford at 12.36 P. M., 
the railroad bridge at Bridgeport was 
passed at 2.30 P. M., and New Haven was 
reached at 4.18 P. M. The cyclometer 
reading was seventy-nine miles from New 


York. The battery was then given a 


little less than three hours charge and 
the auto left New Haven at 7.30 P. M. 
being driven by F. H. Sadler, of the 
Edison Storage Battery Company. 

As Mr. Sadler had never been over the 
road, and as the run was to be made at 
night, a man was hired to accompany him 
to Springfield. A quick run was made to 
Hartford, arriving there at 11.05 P. M. 
The battery was put on charge at 11.10 
P. M., for two hours and fifty minutes, at 
100 amperes; after the first half hour, 
however, owing to the wiring of the car- 
riage getting hot, this rate was reduced. 
Mr. Sadler then headed for Springfield 
at 3 A. M., Saturday. 

At 4.30 A. M., in pitch darkness, the 
headlight revealed a sharp turn in the 
road. The auto was going at full speed, 
and before Mr. Sadler could change his 
course he found himself plowing through 
red mud and broken sods. In a few 
seconds the rear wheels settled down to 
their hubs in it and the motors were 
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quite out of sight. After vain attempts 
to get it back into the road, a native near 
by was persuaded to leave his warm bed 
and hitch up his team of horses. With 


their assistance the auto was soon on the 


beaten road again and none the worse, 
except for the extra load of real estate 
which it brought with it into Springfield. 
Springfield, owing to this delay of one 
hour and forty-five minutes, was not 
reached until 7.21 A. M. The battery was 
then put on charge for four hours and 
twenty-five minutes at as high a rate as 
possible. 

The start was made from Springfield at 
1.07 P. M., Mr. Wilson being accompanied 
by W. G. Bee, of the Edison Storage Bat- 
tery Company. Between Springfield and 
Worcester some very bad stretches of 
sandy road were encountered, and for 
much of the way the motors required 
double the normal amount of current, 
even on level portions of the road. After 
climbing the long steep grade at Spencer, 
the speed had greatly diminished; and 
it was deemed expedient to stop at the 
electric light station and obtain a short 
charge if possible. Upon arriving there, 
there was a delay of one hour waiting for 
the engineer to come, and when he finally 
did arrive it was found that there were no 
facilities for charging. 

The only thing to do was to keep on 
and be as economical of current as pos- 
sible, and in a few minutes the long down 
grade into Worcester carried them well 
into the city. After two miles or more at 
a snail’s pace, the charging station was 
reached, and none too soon, the battery 
being so low that it was necessary to push 
it up the incline to the garage. The 
charge of three hours and forty-five 
minutes at a high rate was then given 
the battery, and Messrs. Bee, Sadler and 
Wilson started off at 1.50 a. M. Sunday 
for Boston, passing through Marlboro, 
Framingham Centre, and following the 
line of the Boston & Worcester cars to 
Wellesley Hills, and then through the 
Newtons and into Boston, arriving at 
the Electric Vehicle Company’s station on 
Stanhope street, at exactly 6.05 a. M. 

The total elapsed time from New York 
to Boston was forty-eight hours and 
thirty minutes, and the actual running 
time was twenty-two hours and fifty-two 
minutes, the average speed being 10.8 
miles per hour. Had the motors been 
geared for a higher rate of speed the 
actual running time could have been ma- 
terially decreased, the battery being 
capable of a much higher rate of dis- 
charge. The total cyclometer readings 
going to New York and returning were 
remarkably close. From Boston to New 
York the cyclometer read 24914. On the 
return trip, although some changes were 
made in the route, the cyclometer read 


2491, 
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A Liquid Rheostat. 

A convenient form of liquid rheostat 
has been developed by Messrs. Steel, 
Peach & Tozer, of Sheffield, England. The 
liquid is contained in a rectangular box 
of iron, which forms one electrode. Into 
this a semi-circular plate of iron dips, 
the motion being imparted to it by means 
of a roller connected to a stem extending 
from the plate, and a cam which is turned 
by means of a hand wheel placed on the 
top of the rheostat. Connection is made 
with the plate through brass ringa and 
sliding blocks. The rheostat is connected 
in such a manner that turning the hand 
wheel to the right starts the motor in one 
direction, and turning it to the left starta 
it in the other. When the dipping plate 
has reached the limit of its motion, a con- 
tact block short-circuits the rheostat. This 
type of starting box is now being used by 
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the makers for controlling the motors used 
in their mills. It is said to be suitable for 
voltages up to 900, and for motors of any 
horse-power. 
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The Advisory Committee on the 
Building Fund of the American 
Institute of Electrical Engineers. 

The following gentlemen have been ap- 
pointed by President Arnold as members 
of the advisory committee on the building 
fund of the American Institute of Elec- 
trical Engineers, for the year ending Sep- 
tember 25, 1904: Mr. Union N. Bethell, 

15 Dey street, New York city; Mr. N. F. 

Brady, 57 Duane street, New York city; 

General Eugene Griffin, 44 Broad street, 

New York city; Mr. Charles W. Price, 13 

Park Row, New York city; Major Samuel 

Reber, army headquarters, Washington, 

D. C.; Mr. J. H. McGraw, 114 Liberty 

street, New York city; Mr. F. J. Sprague, 

20 Broad street, New York city; Pro- 

fessor Elihu Thomson, General Electric 

Company, Lynn, Mass., and Mr. Samuel 

Insull, 139 Adams street, Chicago, Il. 


700 


CABLE LAYING IN MANILA AND A TRIP 
AROUND THE WORLD. 


BY LEWIS G. MARTIN. 


Around the world in 137 days is not 
an extraordinary performance, but allow- 
ing for a stop-over of three days in San 
Francisco, sixty-six days in Manila, 
four days in Hong Kong and twelve days 
in London, which leaves seventy-two days 
of actual travel, makes it appear more 
like a hustle. 3 | 

In the ELEectricaL Review of Febru- 
ary 14 I gave an account of experiences 
on my expedition to San Francisco. and 
Honolulu, to lay land cables for the Com- 
mercial Pacific Cable Company. My 
commission this time was to proceed to 
Manila to do similar work for the same 
company. 


BRIDGE OF Spain, Pasta River (MANILA). 


Leaving New York on April 29, I ar- 
rived at San Francisco, via New Orleans, 
on May 5, left there on May 8 in the 
S. S. Doric, and arrived at Manila on 
June 3. The voyage was a pleasant one, 
and the following places were called at 
en route: Honolulu, Yokohama, Kobe 
and Nagasaki. At Yokohama I made one 
of the party of five that left the ship 
and traveled over land to Kobe. This 
was a very interesting trip from every 
point of view. After spending a few 
hours in Yokohama, which is a prosperous 
and well-kept city of 190,000 inhabitants, 
we took train for Tokio, the capital of 
Japan. There we visited the principal 
temples and tombs of the great Shoguns, 
and graves of the forty-seven Ronins, 
famous in Japanese history as powerful 


' America—was represented. 
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and aggressive rulers, drove through 
the grounds of the Imperial palace and 
did the city generally. The palace and 
grounds are protected by a wall and moat 
and are very well kept up. Tokio has a 
population of 1,500,000 and is rapidly be- 
coming modernized. An electric traction 
line is now in course of construction 
which is to connect up all the principal 
points of the city. 

From Tokio we took train for Kioto, 
a city of 350,000 inhabitants, famous for 
its temples. En route we had several 
views of the celebrated volcano, Fuziyama, 
from base to summit, a magnificent sight, 
rising as it does several hundred feet 
above the surrounding mountain peaks. 
Kioto, the old seat of government, is a 
large manufacturing centre noted prin- 
cipally for its silks and embroideries, por- 
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and after a short stay there the S. S. 
Doric headed for Manila. 

Very interesting from an engineering 
point of view was the evidence of thorough- 
ness in everything undertaken in Japan. 
The railroads are well built throughout 
and well maintained, and, taken as a 
whole, the telegraph and telephone and 
electric light lines—all overhead—are 
models of construction. Hote] accommo- 
dation at all the places visited was ex- 
cellent in every respect, the meals being 
served in European style, everything well 
cooked and the variety up to the stand- 
ard of the average first-class hotel. All 
the hotel clerks speak English fluently. 

The work to be done at Manila was 
to lay underground in three-inch galvan- 
ized iron pipes three four-conductor 
cables, from the cable houses at Malate 
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OFFICERS OF CABLE COMPANY, MANILA. 


Reading from Right--Messrs. Jones, Martin, Grey, Pattison, Grant, 
Cuttriss and Cameron. 


celain, bronzes and metal work of every 
description. 

Our next stopping place was Osaka, 
where an international exposition was 
being held. This we visited, and were 
surprised to find how well every country 
—particularly the United States of 
The elec- 
trical exhibits, though not very large, 
were well selected. Other distinguished 
visitors at the exposition the day we were 
there were the Crown Prince and Princess 
of Japan and suite, and we paid double 
entrance fee for the privilege of being in 
their company. Osaka is the second 
largest city in Japan, having a population 
of 800,000. From this city we proceeded 
to Kobe, and there rejoined our ship. 

Our next port of call was Nagasaki, 


to the offices in the town, a distance of, 
roughly, two and three-quarter miles, two 
in one pipe and one in another, the 
single cable being for the Eastern Exten- 
sion Australasia & China Telegraph Com- 
pany, Limited, and to be used in connec- 
tion with its Hong Kong and Ilo Ilo cir- 
cuits. The cables were similar to those 
laid in San Francisco and Honolulu, 
namely, conductor, 170 pounds copper to 
the mile, insulated with “Okonite,” to 4 
diameter of 0.295 inch, each core taped 
and leaded, the four cores then laid up 
around a jute centre and covered with 
lead three-thirty-seconds of an inch thick, 
each core plainly marked for distinguish- 
ing purposes and subjected to breakdown 
and other tests before being cabled. 
After some delay, caused by the late 
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arrival of the cable and material, work 
was finally commenced on July 13, and 
proceeded at the rate of three quarter of 
a mile lengths per day; and on August 5, 
the cables being completed, they were 
handed over to the cable companies. 
Final tests corrected to seventy-five de- 
grees Fahrenheit gave D.R. 5,063 megohms 
per mile, and C.R. five ohms per mile 
for all cores. These are the only properly 
constructed underground cables in 
Manila, or, in fact, in the Philippines. 
The laying of the cables took twelve 


days, and the splicing fourteen days, the 


rest of the time being lost in waiting for 
pipe and on account of bad weather. For 
four days the wind, accompanied by ter- 
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lect, but with intelligent handling and 
proper instuction can be, as has been 
proved by Mr. Moffett and others, con- 
verted into a useful asset. 

Mention was made above of the govern- 
ment telegraphs. These, under the able 
and efficient management of Major Glass- 
ford, of the Signal Corps, are to-day in a 
high state of efficiency. The telephone 
and electric light services, however, both 
run by private corporations, leave much 
to be desired. All the construction is 
overhead, and very antiquated at that. 
The street cars are hauled by native 
ponies—toy animals out of all proportion 
to the size of the cars, and when making 
good time, probably cover nearly three 


My work being completed, I 
Manila for Hong Kong on August 
and after a four days’ stay there sai 
for London by way of Singapore, Pena 
Colombo, Aden, Suez, Port Said, M 
seilles, Calais and Dover. 

Hong Kong is picturesque and int 
esting and, of course, very Chinese. M 
of the Europeans live on the slopes of 
hills, and a prettier sight from the wat 
when entering the port at night-tir 
with all the residences lighted up, « 
not be imagined. An electric car syst 
is in course of construction, which is 
timately to encircle the whole island. 
present the only car service on the isla 
is a cable system running from the to 


ENTRANCE To OLD City (MANILA). 


rific rain squalls, blew with hurricane force, 
which completely flooded our trench and 
incidentally thoroughly demoralized all 
telephone and electric light service. The 


government telegraphs—a pattern of good 
construction—weathered the storm well. 


From what had been said of Filipino 
labor it looked as if there would be much 
difficulty in securing suitable men for a 
cable gang, but, thanks to Mr. Moffett, 
city electrician of Manila, I was able to 
secure a very good gang of natives and 
an intelligent native foreman. These men 
had been trained bv Mr. Moffett and had 
been culled from scores of probationers. 
Filipino labor is, without doubt, poor, 
due, of course, to past treatment and neg- 


miles an hour. An electric traction com- 
pany, however, had just completed its 
preliminary survey when I left Manila, 
and no doubt has already commenced the 
construction of lines which are to replace 
the present ones. 

In the Philippines, on account of ex- 
ceedingly uncertain mail communication, 
one feels very much out of the world. 
During my sixty-six days’ stay there only 
three mails came in from the United 
States, and this, it was said, was about 
up to the average. One gratifying feature 
was that each mail brought copies of the 
ELECTRICAL REVIEW, which is well known 
and widely read by the electrical and 
military men in the islands. 7 


STREET SCENE (MANILA). 


to the Peak, which rises very sudden 
to a height of 2,000 feet. 

Singapore, our first port of call, is 
thriving city. The first electric line 
now being built, and is to connect up tl 
suburbs and outlying towns. Electr 
lighting is in a backward state and 
almost exclusively furnished by isolate 
plants. The telephone service here, as | 
almost all of the eastern cities visited, 
of the most primitive character and, a 
cording to general opinion, not at all sa 
isfactory. Penang was seen in a hurt 
on account of our short stay there, au 
the only things of interest seen were 
funeral and a wedding procession, and 
had to be told which was which, becau: 


former looked like a funeral and the 
er like a jollification. 

‘olombo, of tea, spices and jewel fame, 
‘next port of call, was also seen in a 
tt space of time, but there was time 
ugh to note the good condition of the 
ds, magnificent tropical scenery and 
artificial harbor formed by a break- 
‘er which probably is the finest in the 
rld. The officers of the ship said that 
breakwater, formed of huge blocks of 
special form of concrete, is actually 
roving with age. 

\t Aden, Suez and Port Said there was 
rcely time to go ashore, so that these 
st be passed over as simply interesting 
ces as they appeared from the ship. 
[he trip through the Suez canal, a dis- 
ce of eighty-seven miles, which took 
teen hours, kept every one on the qui 


e. Now passing a ship tied to the 
iks to let ours pass; then one of the 
al company’s stations and everybody 
‘ious to know what the signals meant; 
e being tied up ourselves to let 
M. S. Vindictive, convoying the 
rra Nova, sent out by the British 
vernment for the relief of the Discov- 
, lost in the Antartic, to pass; these 
1 ever-changing scenes on the banks 
de this part of the voyage as fascinat- 
as it was interesting. 
n the Mediterranean, passing through 
Straits of Messina, with Italy on the 
. side and Sicily on the other; and 
ough the Straits of Bonifacio, with 
rsica on the one side and Sardinia on 
other, was a very pleasant relief from 
monotony of a long voyage, and the 
ht of Stromboli in eruption made 
rybody feel that they were amply re- 
d for all the discomforts which must 
essarily accompany being cooped up 
a ship for five or six weeks. 
arseilles, Calais, Dover and London 
too near home to make more than a 
sing reference to. All are forging 
ad electrically. Marseilles has a well- 
naged electric car service with plenty 
cars and good accommodations. There 
some well-equipped trolley lines in 
| about London. At Ilford there are 
service double-deck cars with the upper 
well as the lower part enclosed—odd 
king affairs, but much more sensible 
n the prevailing all-the-year-round 
n-top cars. 
Jn September 26 I left London for 
w York by way of Southampton and 
prbourg, joining the S. S. New York 
Southampton. The New York, like 
st Atlantic liners, is equipped with 
eless telegraph, which, from all ac- 
nts, though working well is not very 
ensively patronized by the traveling 
rie. 
Since my arrival home on October 3 
ave been asked by many which part of 
trip was the most interesting to me, 
1 I feel that I can not do better than 
se this narrative with my reply—“com- 
r up the bay into New York.” 
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ELECTRICAL MINING NOTES. 


BY SYDNEY F. WALKER. 
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At the autumn meeting of the institu- 
tion of Mining Engineers, which was re- 
cently held at Nottingham, electricity was 
almost as much in evidence as at the meet- 
ing in London. The autumn meeting 
has only one day for the reading and dis- 
cussion of papers, the two following days 
being devoted to excursions to colleries, 
and places of interest in the neighbor- 
hood. Of ten papers down for reading, 
three were on purely electrical subjects, 
and three others contained descriptions 
of electrical plant or apparatus. There 
were two descriptions of collieries in the 
neighborhood, Sherwood colliery and 
Glapwell colliery, which were visited on 
the excursion days. Both collieries, which 
are more or less in the stage which is 
known as opening out, have three-phase 
electrical power plant, and both well sup- 
plied by the Westinghouse Company. 
Two fifty-kilowatt machines, with their 
exciters, are installed at Sherwood col- 
liery, though the pit has only just been 
sunk, and coal is not even being found 
yet, the current being used for driving the 
fitting-shop tools, mortar mills, a stone 
breaker, and the fan that was used during 
the sinking operations, by means of in- 
duction motors. | 

The whole of the shot firing required 
during the sinking operations at this col- 
liery was done by electricity. A shaft- 
sinking frame was employed, suspended 
from the surface, on which the men 
worked, and on which the compressed air 
rock drills that were employed were car- 
ried. Twenty-two holes were drilled at 
the same time in the bottom of the shaft, 
vertically downward, six in a circle of 
four feet radius, and sixteen outside of 
these, in a circle of nine feet radius, all 
the holes being six feet deep and two 
inches in diameter. All the twenty-two 
shots were fired together, and twenty-four 
horizontal holes in the side of the shaft 
were then drilled, in a circle of eleven 
feet radius. These were all fired together, 
and it is stated that the blasting left the 
shaft quite clean, no dressing having to be 
done afterwards by the pick. The total 
sinking to 1,400 yards only occupied fifty- 
four weeks, a very creditable performance 
indeed, and a great advance upon the 
previous records due evidently to the in- 
telligent use of the electric shot firing. 
The shaft bottom was lighted, during the 
sinking, by six incandescent lamps of 
thirty-two candle-power each, held in a 
special fitting, and suspended in the shaft 
by an armored cable. i 
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At Glapwell colliery there is a 225- 
kilowatt Westinghouse, three-phase gener- 
ator, supplying power for three motors of 
fifty horse-power, one of thirty horse- 
power, and five of seven and one-half horse- 
power, at various parts of the colliery. 
Fifty horse-power motors drive endless 
rope haulage—secondary haulage, as it is 
called—drawing the coal trams from dis- 
tant parts of the colliery to points where 
it can be attached to the main haulage 
system, consisting of endless ropes, driven 
by engines on the surface, the ropes going 
down the shaft to the main roads, and 
coming up again, the rate of travel being 
from one and one-half to three miles an 
hour. This is one of the favorite methods 
of working the main haulage systems in 
Yorkshire and north Derbyshire. An- 
other favorite method in other districts 
is to have a band rope, virtually a driving 
rope, running from the engine on the 
surface to a set of wheels under ground, 
from which the ropes for the different 
roads are driven. In some parts of the 
country, notably at one large colliery in 
Scotland, the band driving rope is giving 
place to an electric motor fixed near the 
pit bottom, fed from a supply service on 
the bank in the usual way. The other 
motors at Glapwell are used for driving 
pumps principally, or for small pieces of 
secondary haulage. The method of fixing 
the cables at Glapwell is worth noticing, 
as part of it is novel. The cables are the 
usual triple cables employed with three- 
phase currents each cable consisting of 
thirty-seven No. 11 copper wires, fully 
insulated with paper, lead, jute outside, 
the three cables laid up spirally together 
in one, and armored outside of all. The 
cables in the shaft are enclosed in pitch- 
pine casing, supported to steel channel 
buntons placed at intervals in the shaft 
for the purpose. It is stated that the 
joints in the casing are made so that it 
is impossible for water to get in. On the 
roads underground, the cables are laid in 
puddled clay trenches, slightly wedged 
shaped in section, and fixed between the 
two haulage roads. 

One of the points to be noticed at Sher- 
wood and at Glapwell, which marks very 
distinctly the great advance which elec- 
tricity is making in collieries in this 
country, is the elaborate nature of the 
switchboards provided. At both the col- 
lieries named, the switchboards have 
marble panels, with the usual quota of 
switches and measuring instruments, and 
the whole arrangement would discredit 
many of the smaller electricity supply 
stations of our towns. The switchboards 
are protected by a handsome wooden rail 
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in front, and the bulk of the working 
parts are behind, and can only be got at 
by going into a small room behind the 
board, the kev of which is kept by the 
responsible electrician at the clliery. 
Substantial india-rubber mats are also 
provided all around the generators, and 
in front and behind the switchboard. 
Glapwell colliery has also been the seat 
of an unfortunate but interesting accident 


in connection with the three-phase instal- 


lation. In the neighborhood of one of 
the haulage motors there are two switches 
of the triple form used with three-phase 
working, and of the type used by the Wes- 
tinghouse Company, for starting its 
induction motors. The switch is off when 
the handle is vertical, throwing it to one 
side, and then throwing it over to the op- 
posite side is necessary for starting. Fuses 
connected these two switches, and the 
fuses were naked copper, and came 
through a hole in a board from one switch 
to another. At a certain time, when both 
switches were in the “off” position—this 
is quite certain—a man who was at work 
in the neighborhood of the switches ac- 
cidentally touched one of the fuses and 
was killed. His Majesty’s inspector of 
mines, who described the case to the 
present writer had the matter tested. He 
had an iron stake driven into the ground 
at the point where the man stood, and had 
the pressure taken between the fuse and 
the iron stake. It was found to be 150 
volts. The lights at Glapwell and Sher- 
wood collieries are taken from the three- 
phase service, at 100 volts by means of 
transformers. While on the subject of 
electrical plant collieries, it will perhaps 
be as well to mention a colliery to which 
members of the British Association were 
invited during the recent mecting at 
Southport. 

Hulton colliery is situated near Bolton 
le Moors, one of the large manufacturing 
towns in Lancashire, and the seat of the 
works of the Lancashire & Yorkshire 
Railway. At Hulton they have adopted 
Parsons three-phase turbo-generators. 
Two of 300 kilowatts are already fixed, 
and two more are to be provided. The 
turbines are supplied with steam at 150 
pounds pressure, and exhaust into a con- 
denser, the steam consumption being 
twenty-two pounds per kilowatt-hour, with 
26.7 inches of vacuum. These figures are 
given by the colliery as the result of a 
test made by their own officials last May. 
The generator is bipolar, the armature 
rotating at 3,000 revolutions per minute. 
The current is to be employed for light- 
ing, for haulage, pumping, and for 
driving forced draft fans, workshops, and 
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in fact everything about the colliery ex- 
cept the winding engines. The feature 
that is worth noticing, as at Sherwood and 
Glapwell, is the switchboard. It has 
seventeen panels, two for the generators, 
two for the exciters, one for the voltmeter, 
one for the wattmeter, and eleven for dis- 
tribution. The two alternators are to be 
run in parallel, voltmeters and lamps 
being provided to enable this arrangement 
to be carried out. The usual arrangement 
of triple switches for the generators and 
for the distributing panels is provided, 
and there are two recording wattmeters. 
The elaboration of the whole shows more 
than anything else the enormous strides 
that electricity is making in connection 
with mining in this country. In the 
early pioneer days, and for long after, al- 
most up to recently, it was very difficult 
indeed to persuade colliery managers to 
go to the expense of any measuring in- 
struments. If you included them in your 
tender for a contract, you usually lost the 
contract, and if you tried to get them in 
afterwards, you were looked at with con- 
siderable suspicion. Coal-cutting by elec- 
tricity is to be done at Hulton as well as 


other things. 


(To be continued.) 
See ees 
Contact Voltages. 

A recent issue of L’Eclairage Electrique 
contains an article giving the results of 
an investigation upon the influence which 
the degrees of polish and the superficial 
densities of bodies have on the difference 
of electrical potential produced by their 

The following conclusions are 
Of two surfaces of a particular 


contact. 
given: 


` metal, that which is most polished always 


becomes positive. When two different di- 
electrics are brought into contact, the 
hardest one ordinarily becomes positive. 
The contrary takes place with metals. 
When a hard material presents, on ac- 
count of its structure, few points where 
contact is possible, it behaves like a soft 
substance. Glass wool becomes negative 
in contact with cloth, porcelain and glass. 
Hygroscopic surfaces, when poorly dried, 
behave like water. A body which easily 
crumbles into dust, or a glue-like body 
which leaves traces on the surface with 
which it is in contact, becomes negative. 
Thus, ebonite becomes negative when in 
contact with emery paper, but it is posi- 
tive when it is rubbed with a paper in 
order to polish it. Two pieces of quartz, 
sugar or pyrite, which give a phosphores- 
cent light when knocked together, are both 
positively electrified. The particles pro- 
duced by knocking are, on the contrary, 
negatively charged, 
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In the increasing use of electric; 
the purposes of advertising, ornan 
tion, illumination, etc., the compac 
simplicity and effectiveness of th 
paratus employed and its consti 
elements are becoming more and 
important. Where the current leas 
passes out of the element or memb 
the same end at which it enters, ° 
the ordinary incandescent bulb, 
difficult to vary the form so as to 
the best results or produce the 
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pleasing effect, and in a group of 
the several elements have no disting 
ing trait or consequential individu 
other than what is imparted to the | 
When other forms made on the 

principle are resorted to, the cost of 
struction and application and the i 
ent defects of the separate member: 
tract from their utility. Mr. Dı 
J. O’Brien, of San Francisco, 

has assigned to the O’Brien 

tric Light Letter Company, of 
same place, a patent on a system of 
trical characters and means for for 
them. The invention is designed to 
vide a system of this character, emt 
ing a principle which will combine 
greatest strength and simplicity of 
struction with the most effective res 
whether the elements are used sing] 
in groups and also irrespective of » 
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size, shape or proportions. Where 

invention is to be utilized for advert: 
purposes, which is the primary ob 
its elements are made into such s. 
that the very least possible numbe 
them may be arranged or grouped 
gether to form the different letters of 
alphabet. These elements are so 

structed that they may also be arrai 
as symbols, designs, etc., or simply 
posed in plain lines for ornamentatio: 
even illumination. The elements 

be of any suitable size or dimension 
length or cross-section and are n 
tubular, with all or a portion of 
length of each provided with a tr 
parent light passage or adapted for 
passage or emission of light rays f 
the interior. Each of them is for 
from an exhausted glass tube of subs 


ly the same area in cross-section 
oughout its length. In this manner 
different tubes or receptacles with 
ir accompanying parts can be quickly 
| cheaply formed and arranged into 
desired characters with a uniform 
| well defined outline. Mounted 
hin each tube or receptacle aforesaid 
an illuminator, as an incandescent 
ment, which extends from one end 
redf to the other and is placed at each 
in electrical connection with an elec- 
al contact, such as a metallic cap or 
d, which preferably encircles the tube 
| is secured thereon by means of 
lent or plaster. As the filament ex- 
ids and contracts from the effects of 
electrical current, it is necessary to 
vide a means for counteracting such 
ansion and contraction, which can be 
e very effectively by an automatic 
e-up or elastic device for instance, a 
ing formed or interposed in the length 
the filament or its support. In form- 
the elements as above described, the 
ss tube is cut off to the desired length 
| the filament with the platinum strips 
ired thereon is inserted. One of the 
ps, preferably the one having the 
ing, is then sealed in the end of the 
e. This will cause the other strip to 
end to the other end of the tube, 
re it is also sealed in after placing 
filament under sufficient tension to 
tch the spring to such an extent that 
expansion of the filament from the 
on of the current will all be taken 
by the retraction of the spring. By 
ing in the platinum, having the 
ing before sealing in the other end, 
proper tension can be given to the 
ing, as the other piece of platinum 
ig straight or plain can be drawn out 
fastened at any point, whereas if it 
e fastened first the spring might ex- 
1 out too far, and thereby prevent its 
ig sealed in properly to give the 
usite tension to the filament. It will 
seen that as applied the filament and 
platinum pieces form a direct path 
the current through the tube from 
end to the other, and all danger of 
lage from the action of the current 
voided. 
novel hanger for electrical lamps and 
like has been patented by Mr. Michael 
Donahue, of Colorado Springs, Colo., 
has assigned a three-fourths interest 
John Skinner, F. G. Armbruster, and 
A. Neff, of the same place. The aim 
he inventor is to provide a compara- 
ly inexpensive structure, which will 
port a lamp at any height desired and 
ch will permit the raising and lower- 
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ing of such lamp without sparking. An 
open-ended tubular casing is employed, 
comprising detachably associated sections. 
The upper section is adapted to be se- 
cured to a ceiling and enclose the usual 
rosette, from which the lead wires extend. 
This upper section carries at its lower end 
a horizontally disposed frame, in which is 
journaled a drum. Spring mechanism 
geared to the drum serves to rotate the 
same in one direction. The journals of 
the frame project through the drum and 
contain suitable conducting rods, the 
outer ends of which contact with springs 
secured to the frame. The leads are con- 
nected to the spring by means of fuses. 
Wound upon the drum and electrically 
connected to the conducting rods is the 
lamp wire that extends downwardly 
through the lower section of the casing 
and from its lower end. This wire or 
cord supports the lamp. The lower end of 
the casing is provided with a horizontally 
disposed ring, within which is journaled 
a clutch ball, the cord passing between 
the ball and the ring. An annular groove 
is formed in the ball and is provided with 
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A New IIANGER FOR ELECTRIC LAMPS 
AND THE LIKK. 


oppositely extending lateral grooves that 
terminate on opposite sides of the annu- 
lar groove. As long as the cord is in the 
annular groove it may be drawn down- 
wardly or passed upwardly through the 
casing, the spring drum taking up the 
slack and also permitting the cord to un- 
wind. When the desired adjustment has 
heen obtained, it is only necessary to swing 
the lamp slightly to one side, so that the 
cord will travel into one of the lateral 
grooves, and thereupon will be pinched be- 
tween the ball and ring, consequently se- 
curing the lamp at any desired height. 
Mr. Frederick A. Waldron, of Stam- 
ford, Ct., has devised a new electrically 
driven suspension hoist and has assigned 
the patent obtained thereon to the Yale 
and Towne Manufacturing Company, of 
the same place. The invention consists in 
a hoist with a single point of suspension 
and comprising a motor, a worm-wheel, a 
drum, a worm-shaft, the worm-shaft be- 
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ing located at an angle to the armature- 
shaft on the motor and on the side of the 
suspension point opposite the motor. 
Suitable suspensible plates are mounted 
at thear ends on the crosshead to a croas- 
head which covers the suspension hook. 
This hook is swiveled in the crosshead 30 
as to permit the hoisting mechanism sus- 
pended therefrom to turn freely thereon, 
and is located in line with the lower hook, 
which receives the load, which line is of 
necessity the centre line of the tackle as 
a whole. The side plates are curved later- 
ally at their upper ends, the crosshead 
carrying the suspension plates being 
mounted in these curved ends near the 
free ends of the latter, and they are se- 
cured together in parallel relation by a 
crosshead by spacing bolts and by the 
casing. This casing is made in two sec- 
tions bolted together and is of general 
cylindrical shape to comfortably cover 
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and enclose the worm-wheel. This casing 
is provided near its centre with enlarged 
hubs, which latter are mounted in open- 
ings formed in the suspension plates. The 
lower end of the casing is enlarged to 
span the space between the two plates and 
is locked to the latter by a bolt or pin. 
Mounted in the hub of the casing is the 
shaft, and secured to the shaft within 
the sectional casing is the worm-wheel, 
and to the ends of the shaft outside the 
plates are the winding-drums. The hoist 
cable or chain is secured at its ends to 
the drums. Hence when the latter are 
rotated by the rotation of the worm-wheel, 
the cable or chain will be wound upon or 
unwound from the drums, as the case may 
be. This cable or chain carries the hoist- 
pulley. Secured to the casing is the elec- 
tric motor. The motor is located at one 
side of the suspension point and receives 
its current through wires in the well- 
known manner and is provided with the 
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ordinary switch and rheostat by which 
the movement of the motor is controlled 
and, if desired, may be provided with a 
brake for holding the load suspended and 
for regulating the descent of the load. 
With a screw in which the pitch or angle 
of the threads renders it self-holding a 
brake would not be necessary, but with a 
screw that is not self-holding a brake 
would be desirable. The armature shaft 
of the motor passes between the suspen- 
sion plates and a point beyond the centre 
line of the tackle and is mounted near its 
free end in a bearing, secured to or in- 
tegral with the casing. Secured to the 
free end of this shaft is the bevel-pinion 
which meshes with another bevel-pinion 
secured to the worm-shaft. The rim of 
this piston rests below and inclines down- 
wardly from an armature shaft at an 
angle of the latter and the body or spokes 
of the pinion project downwardly in the 
form of a cone, so as to bring the hub of 
the pinion close up to the side of the 
casing on the side or edge farthest re- 
moved from the motor. The pinion and 
its hub are enclosed by the conical casing 
secured to the other casing. The casing 
is provided on its side or edge opposite 
the motor with a housing in which the 
worm-shaft is mounted. This shaft nor- 
mally rests in an inclined position wholly 
to one side of the centre line of tackle 
and at an angle to armature-shaft, and 
rests at its lower end in the step held in 
place by a lower removable cap. The in- 
terior of this housing is somewhat greater 
in area than the diameter of. the worm- 
shaft, thus forming an oil-chamber in 
which the thrust-bearing may be sub- 
merged. 

The Westinghouse Air Brake Company, 
of Pittsburg, Pa., has purchased a patent 
from Mr. Edwin M. Herr, the entire in- 
terest in a patent granted to him on an 
electric heater for cars. The invention re- 
lates especially to that class of heaters 
which also serves as resistance devices or 
rheostats for the controller of electric cars 
to regulate the current supplied to the mo- 
tors or to regulate the current generated 
in a local brake circuit; and it has for its 
object to provide means whereby the 
heater may be located in a position to 
warm the interior of the.car during cold 
weather, as in winter, and may be moved 
to another position where its heat does not 
affect the interior of the car during warm 
weather, as in summer. Heretofore two 
resistance devices have been employed for 
this purpose—a rheostat located outside 
of the car and an electric heater located 
within the car—with a switch for con- 
necting either the outside rheostat or the 
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inside heater into the circuit for control- 
ling the starting and stopping of the car. 
This necessitates a double equipment and 
connections, which is very expensive, 
while by the use of the present invention 
the electric heater may be used as the 
controller resistance device at all times 
and the outside rheostat and its connec- 
tions may be dispensed with altogether. 


SHOWING ARRANGEMENT OF ELECTRIC 
CAR HEATER. 


This invention therefore consists in a 
movable electric heater which may consti- 
tute the resistance device or rheostat for 
the controller of an electric car and is 
adapted to be moved from one position, 
where its heating effect is utilized to warm 
the interior of the car, to another posi- 
tion, where its heat does not affect the 
temperature of the interior of the car. 
The electrice heaters are normally sup- 
ported beneath the seats of the car and 
may be secured by means of screws or 
in any suitable manner to the usual up- 
right pieces. An air-casing having top 
and bottom front openings and a deflec- 
tor for the circulation of air over the 
heater may be employed, if desired. As 
the heater also constitutes the resistance 
device or rheostat for the controller to 
regulate the current in starting and stop- 
ping the car and is subject to the heating 
effects at all times when the car is 
operated, means must be provided where- 
by the heating effects will not render the 
interior of the car uncomfortable during 
warm weather. For this purpose there is 
an opening normally closed by a cover in 
the floor of the car beneath the heaters, 
and the heaters are provided with flexi- 
ble electrical connections, whereby they 
may be lowered through the openings in 
the floor and secured outside of the car, 
where their heat will have no effect upon 
the temperature of the interior of the 
car. 
Mr. John D. Ihlder, of Yonkers, N. Y:, 
has assigned to the Otis Elevator’ Com- 
pany, of East Orange, N. J., @ patent ob- 
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tained by him on a novel motor 
The object of the invention cove 
this patent is to enable a motor | 
with any load and practically un 
current, without the aid of a mec 
dash-pot controlling the starting 
ance. In place of this usual dé 
the inventor provides an electrical 

lent of the same so arranged tl 
starting resistance is not short-ci 
too rapidly. The motor may be 

suitable type, but preferably shunt 
adapted to be connected in circu: 
the supply mains and provided 

series field winding and a shunt fis 
shunt field being also connected 

mains. A suitable switch is arrar 
control the admission of current 
motor armature, and the throwing 
switch lever into engagement wi 
contacts will first complete the cir 
an electromagnet, connected acrc 
mains and controlling contacts 

main armature circuit. The ene 
of this magnet closes these contac 
completes the circuit to the motor t 
the resistance and the series field 
ing. Instead of a mechanical d: 
or other equivalent mechanical me: 
regulating the operation of short- 
ing the starting resistance, a se 
magnets is provided of which thet 
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be any desired number, connected 
the line and receiving the line por 
These magnets are arranged for | 
time constant, taking three or fot 
onds, for instance, to come to a ful 
netization. Large magnets are th 
required or additional means are 
for accomplishing this end, as 4 
stance, an additional coil having 
time constant connected in serie: 
the magnets, which may be term 
“accelerating magnets.” The magn 
wound to different strengths, so tł 
first operates to attract its armatur 
less current strength than, the secon 
the second has a like relation to the 
The inventor states‘ that any other 
lent construction’ and’) atrafgentic 
magnets maly: be provided so that 
sistançe and series, field. will; be gre 
"nori HCH AR, the moton starte 
time constant of the accelerating m 
may be made adjustable by provid 
aciona e, winding as a shunt, in ¢ 
net, or by" Watping the “positioh 
Cove in the oil thereof yo! ovir 
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Notes from Great Britain. 


HE Board of Trade recently issued 
a return of the capital, traffic, re- 
ceipts and working expenses of the 

ay companies of the United King- 

for the year ended December 31, 
Naturally this has largely to do 

steam railways, but the figures relat- 

o the few electric lines of this char- 

which we have are not without in- 

The report mentions ninetcen 
rized electric railway companies, the 
authorized share and stock capital 
ich was some $120,000,000, the loan 
lebenture stock amounting to $41,- 

00. Of these companies, however, 

ad raised no capital whatever on 

nber 31, 1902, and, leaving these 
rns out, the total capital paid up on 
ate in question, including loans and 
ture stock, was $57,000,000. There 

‘tually eight undertakings under the 

ng of railways (as distinct from 

vays) in operation, having a total 

1 of track (equivalent of single) of 

-eight miles. The total gross re- 
on all these, from every source, 

nted to $3,750,000. On six of the 

in operation the percentage of ex- 
ture to receipts is as follows—72, 

2, 44, 80 and 47. By the date of 

ext report the Mersey Railway will 

cluded, when an interesting com- 

n can be made as to the difference 

en steam and electric traction. 

ines dealt with in the report above 
ed to include three tube railways, 

verhead railway, three that are a 

nation of tramway and railway, as 

un on both public and private roads, 
me exceptional line which runs on 
ashore with a gauge of eighteen 
But the figures of the latter are 

Ty large, being included in the *re- 

or the sake of completeness. There 

iot at present seem any prospect of 

r electric railways being opened 

car, although the Metropolitan and 

politan District conversion js well 

e way, as well as several of the 

s tubes. The Lancashire & York- 

Railway is also in process of recon- 

ion for electric traction, while pre- 

ry trials have been made with cars 

e North Eastern Railway, which 

e has often been mentioned in these 


o instances of municipal trading, 
have been spoken of previously but 
seem always to ‘provide something 
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new to report, have done much to reduce 
the dignity of town councils, albeit there 
are not many of this description about. 
First, with regard to the purchase by the 
Marylebone Borough Council of that por- 
tion of the Metropolitan Electric Supply 
Company’s business which lies within its 


- area. I have before recounted the cir- 


cumstances of this, how the council had 
to buy at a high figure under special cir- 
cumstances, and that as soon as the pur- 
chase price was made known a large sec- 
tion of the ratepayers were immediately 
up in arms against it. But the council 
was obliged to see the thing through, and 
ever since 1901 has been beset with diffi- 
culties at every turn. The council had con- 
templated securing the company’s busi- 
ness on advantageous terms to itself. 
Since the award, however, great difficulty 
has been experienced in procuring a loan 
to complete the purchase, neither the 
London County Council nor the Local 
Government Board feeling itself legally 
able to grant a loan until the transfer has 
taken place, and evidently the company 
will not sanction the transfer until the 
money is forthcoming. That is the pres- 
ent position. But the council will no 
doubt promote a bill in Parliament next 
year. 


The municipal telephone exchange, 
which has just been erected by the 
Brighton corporation under a license 
from the Postmaster-General, has just 
been opened for public service. The sys- 
tem adopted is the automatic ring- 
through system, the subscriber only hav- 
ing to lift the receiver from the hook to 
call the exchange and to replace it in 
order to ring off. A special feature is 
that in the event of a called subscriber 
not responding at once, the caller may 
himself ring without affecting the ex- 
change. The switchboard is at present 
fitted for 1,000 subscribers, but will ulti- 
mately have a capacity of 5,000. Twenty- 
five miles of conduit have been laid, this 
portion of the work only having been 
commenced in March of this year. The 
cable, which has been drawn into the 
ducts, commences at the exchange with 
626 wires and extends to the borough 
boundary on all sides, gradually diminish- 
ing, as connections are made to subscrib- 
ers’ premises, to twelve wires at the ex- 
tremities. The number of wires at the 
exchange end is at present 3,000. The 
number of applications for connection 


now greatly exceeds 1,000, and extensions 
are to be immediately put in hand. The 
annual subscription is $27 for unlimited 
service. 


A small electric lighting and tramways 
system has just been opened at Bexley, in 
Kent, in which both single-phase and con- 
tinuous current supply is given. Genera- 
tion takes place at 2,100 volts, which is 
then transmitted to substations situate in 
kiosks in the streets, which also serve as 
are lamp posts. As a matter of fact, a 
150-kilowatt single-phase alternator, 
working at 2,100 volts and fifty periods 
per second, and a 150-kilowatt shunt- 
wound continuous-current generator are 
directly coupled to two engines, the idea 
being to keep the steam engine load-factor 
high. Westinghouse transformers reduce 
the current to 400 volts. Messrs. J. G. 
White & Company had the contract for 
the permanent way of the tramways, 
which is not a very extensive system at 
present. 


Good progress is being made with two 
power companies which have been author- 
ized but a short time. One, the York- 
shire company, has accepted tenders for 
6,000 horse-power of plant together with 
the necessary equipment for transmission 
and distribution. The first power station 
will be built at Thornhill, and the con- 
tractors are already in possession of the 
land. The latest type of Curtis steam 
turbine, which will be manufactured by 
the British Thomson-Houston Company, 
is to be used. It is expected that power 
will be available in about ten months. 
The Lancashire Power Company has en- 
tered into a contract with a construction 


company for the erection of works, and 
the work is being proceeded with. 


Some interesting figures are given rela- 
tive to the all-British Pacific Cable in a 
newly published return. This shows the 
sums issucd from the consolidated fund 
authorized by the Pacific Cable Act of 
1901. By this act $10,000,000 is author- 
ized. Up to the end of March, 1903, over 
$9,000,000 had been expended. The full 
$10,000,000 authorized has been borrowed 
and the first payment of the annuity 
which has been created as security is due 
in December, 1903, the last being pay- 
able in December, 1952. The actual 
traffic receipts during the year were 
slightly under $10,000. There is a grant 
in aid in addition and the balance on 
hand at present is nearly eee 

W, 
London, October 31. 
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Electrical Notes from Europe. 


the way of sparking devices for 

petrol motors is that which is 
used on the Pengeot automobile, one of 
the leading Paris makers. The magneto 
which produces the current for the spark 
is disposed as shown in the diagram. Be- 
tween the poles of a permanent magnet 
is placed a shuttle-wound armature. The 
latter is also fixed, and the variation of 
flux is obtained by a revolving shield of 
soft iron which moves between the field 
and armature and thus generates a cur- 
rent in the latter. To produce the spark 
for igniting the explosive mixture of the 
motor, the following device is adopted. 
A cam A (see diagram), operated by the 
motor, works a rod B which can move 
up and down. The rod is held against 
the cam by a spring R. It carries at the 
top of the trip piece C which engages 
with the lever arm on the right. ‘This 
lever is mounted on a movable shaft D 
which passes into the cylinder through a 
tight joint. The lever carries an arm E 
on the end inside the cylinder (shown in 
dotted lines), which serves to make or 
break contact with an insulated metal 
piece M which is inserted in the cylinder. 
A spring on the outside keeps the arm E 
in contact with M. When the rod B is 
pushed up by the cam, the trip C pushes 
up the end of the lever G and causes a 
break between E and M. The spark 
passes between these two points and ig- 
nites the gas. As the cam continues to 
revolve the rod falls into a depression in 
the cam and the spring establishes the 
contact between E and M. The circuit 
from the magneto has one wire connected 
with the insulated piece M and the other 
with the mass of the motor. 


0 E of the latest improvements in 


An exposition of considerable interest 
is to be held at Milan in 1905, in which 
the mechanical and electrical sections will 
occupy an important place. The exhibits 
of the electrical section will include ap- 
paratus relating to electric traction, dy- 
namos, motors, ete. A special section 
will be devoted to telegraphy and 
telephony. Wireless telegraphy is to be 
well represented, and especially the latest 
forms of portable stations for field work. 


An electrically operated pumping plant 
has been recently installed in Greece in 
connection with the draining of lake 
Copais, which has been an important en- 
terprise. The streams which fed the lake 
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have been turned out of their course, and 
the ground forming the bed of the lake 
is now utilized for agricultural purposes. 
The lake formerly received a number of 
streams coming from the slopes of Mt. 
Parnassus and Mt. Helicon. The Melos 
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and Kephisos rivers are the largest of 
these streams, to which were added a 
number of mountain torrents whose 
volume was greatly increased in the win- 
ter. To draw off the water of all these 
streams and divert it into the basin of 
the neighboring lake Likeri has been an 
important piece of engineering work. The 
water comes through an underground tun- 
nel and empties into the lake, and be- 
tween the tunnel and the surface of the 
lake there is a difference of level of 
twenty-five or thirty feet. It was decided 
to utilize this fall by constructing a hy- 
draulic plant which would generate suff- 
cient current for operating the drainage 
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pumps which are needed in the basin of 
the old lake. It is found necessary to 
drain out the water which collects at 
points which are below the level of the 
drainage canals, especially during the 
winter season. Steam pumps have been 
used for this purpose up to the present, 
but fuel is very expensive in this region 
and needs to be brought in from long 
distances. The use of electric motors for 
driving the pumps will thus give a great 
economy. The remainder of the current 


furnished by the plant will be u 
for the local lighting and also for 
ating electric motors in the neighb 
for agricultural work. The new 
uses two turbines of the Francis 
coupled to three-phase alternators « 
kilowatts each. ‘These machines w 
280 revolutions per minute and 4 
500 volts. The current is sent 
from the machines to the pumping 
without using transformers. Fror 
switchboard a three-wire line, mc 
on wood poles, leads for eight miles 
pumps. The poles also carry a tele 
line. The drainage pumps lift the 
thirteen feet high at the rate oi 
gallons per second. The electrical 
for the pumps, as well as the station 
has been furnished by Ganz & Com 
of Budapest. At present two pumps 
been installed on the above system. 
is driven direct by a three-phase 1 
of eighty horse-power, working at 
revolutions per minute. 


The researches of Professor Kohlr. 
seem to prove that radium rays hi 
certain effect in increasing the elec 
conductivity of water. The experir 
were carried out with rays which 
emitted by a bromide of radium 
barium which after passing throug 
aluminum screen of 0.17 millit 
were sent through a layer of 1 
eighteen millimetres thick. The x 
must be kept under action of the ray 
some time in order to observe an 
preciable effect, but after a certain 
it is found that the electrical conduct 
of the water is increased. To accoun 
this phenomenon two different hypot! 
have been advanced ; first, that of a d 
formation of ions in the liquid, 
second, the action of the rays upon 
glass of the containing-vessel. 


The new physical testing labora 
which has been lately fitted up at 
Conservatoire des Arts et Metiers 
Paris contains some of the most re 
improvements in the way of elect: 
testing apparatus, among which ma 
mentioned several new forms of ele 
furnace for laboratory work. They | 
been installed for making different | 
upon metals at high temperatures, ' 
of them are of the incandescent t 
while a third uses the arc for heat 
The Heraeus electric furnace uses a | 
celain tube which is wound with a - 


umm strip forming the incandescent 
ctor. This type of furnace can be 
ructed more cheaply than one which 
platinum wire for the winding, as 
trip winding uses a less quantity of 
ium. dn the Heraeus furnace the 
; are cut out of thin sheet metal 
1 is only 0.007 millimetre gauge. 
strip adheres closely to the surface 
ie porcelain tube and gives a good 
wt, while at the same time it af- 
a large heating surface. One of 
urnaces which has been installed at 
laboratory is of the vertical type, 
» the second has the tube placed 
ontally. In the vertical form the 
is six inches high and the quantity 
atinum which is needed for the heat- 
coil is relatively small, being only 
grammes in all. A temperature of 
t 1,100 degrees centigrade can be 
ned by the incandescent spiral, using 
rrent of 110 volts and fifty amperes; 


.) kilowatts. To regulate the tem- | 


ure the furnace is provided with a 
| switchboard which contains a rheo- 
for changing the voltage at the ter- 
ls of the spiral. In this way the 
erature of the furnace can be kept 
in the limits of 1,200 or 1,400 
ves centigrade, The vertical form of 
ace is designed to receive a small 
ible in the interior and is used mainly 
letermining the fusing points of 
ls or alloys. The horizontal fur- 
is formed of a percelain tube twenty- 
inches long and two and one-half 
es inside diameter. It uses a some- 
, higher weight of platinum than the 
ler, or twenty grammes. It is used 
naking temperature tests on different 
ls as well as traction tests upon 
ls in the form of wire or rods at 
temperatures. This furnace is also 
ided with a rheostat for changing the 
wrature or keeping it at a constant 
t. The third electric furnace uses 
heat of the are for melting small 
tities of metal in a crucible or for 
Ing small pieces. The crucible is 
od between two arcs which are formed 
ither side of it between pairs of car- 
© The ares are connected in series 
110 volts, with a rheostat in the cir- 
The crucible rests upon a base of 
actory material which passes through 
bottom of the furnace. An ingenious 
ce has been adopted in order to give 
ovement to the crucible so that the 
-will not always strike it in the same 
e and so deteriorate or melt it at 
e points. This device rotates the 
cible and at the same time moves it 
and down. The refractory base which 
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supports the crucible is fixed on the end 
of a vertical shaft. A large pulley on the 
shaft is connected by a belt to a small 
pulley on the shaft of an electric motor, 
and the crucible is thus rotated at slow 
speed. To give the up-and-down move- 
ment, the shaft carries a soft iron arma- 
ture at the lower end which can be at- 
tracted down by an electromagnet placed 
beneath it. On the shaft is a commutator 
which makes or breaks the current in the 
clectromagnet as the shaft revolves, and 
causes the electromagnet to draw down 
the shaft at regular intervals against the 
action of a spring. This type of furnace 
has proved very successful and different 
metals, such as iron or nickel, can be 
melted in a few minutes. The heaviest 
current used is about seventy-five amperes, 
which with 100 volts makes a consump- 
tion of 7.5 kilowatts. Starting from a 
cold furnace it takes only fifteen minutes 
to melt fifteen grammes of nickel. 


According to the annual report of the 
Electric Lighting Company, of St. Peters- 
burg, for the year 1902, the total length 
of the cables operated by the company 
is 326,483 metres for public and private 
lighting. The total number of transfor- 
mers is 8,937, and meters 5,191. The 
public lighting is the equivalent of 6,450 
lamps of ten-candle-power. The com- 
pany has 6,208 subscribers for light and 
power. Among these the winter palace 
of the Czar uses the largest number of 
lamps. The total for public and private 
lighting is the equivalent of 240,044 ten- 
candle-power lamps. Incandescent lamps 
figure in the total consumption of cur- 
rent for 88.8 per cent; are lamps, for 4.4 
per cent; motors, 6.1, and electric fans, 
ete., 0.7. 


A project for a large hydraulic station, 
which is to be used mainly for traction 
purposes, has been lately submitted to the 
Italian government by the North Milan 
Railway Company. ‘This company con- 
trols the greater part of the lines which 
are now in operation between Milan and 
the Italian lake region, besides several 
lines of tramway in the city of Milan. 
According to the present project the hy- 
draulic power is to be obtained from the 
river Liro. The company has applied for 
a concession for an 850-foot fall which is 
expected to give 5,600 horse-power. Most 
of the current will be utilized for operat- 
ing the railroad or tramway lines, and 
the rest for electric motors in various 
factories in the region. According to 
the present project the hydraulic plant 
will be located on the left bank of the 
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Liro, near Chiavenna. The station will 
contain five turbines of the horizontal 
type, each having a capacity of 1,000 
horse-power. The alternators, which will 
be direct-coupled to the turbines, are of 
the three-phase type and give 750 kilo- 
watts each. These machines work at 
2,000 volts, which will be raised to 30,000 
volts for the line by step-up transformers. 
If the present project is carried out the 
plant will rank among the largest in Italy. 


Messrs. Commelin and Viau have ob- 
tained a patent in France for a constant 
high-voltage battery which works on 


closed circuit and can be easily renewed. 
The elements of the battery are peroxide 


of lead for one pole and metallic cadmi- 
um for the other, in an electrolyte of di- 
lute sulphuric acid. The peroxide of lead 
is used in the form of plates, while the 
cadmium, which is contained in a per- 
forated lead basket, is placed in the cell 
when it is needed for use. The cell is 
hermetically closed and contains a ten per 
cent solution of sulphuric acid. To re- 
new the battery, the cadmium sulphide 
is emptied and the battery washed out with 
water. The cell is then refilled with the 
sulphuric acid solution and the lead basket 
filled up with a fresh supply of cadmium, 
in the form of small pieces. This form 
of cell is said to work very successfully. 


Preparations are being made for an in- 
ternational traction congress which will 
be held at Vienna in 1904. The congresa 
relates especially to the subject of trac- 
tion upon short lines of railroad, and elec- 
tric traction will naturally occupy a 
prominent place. The first congress of 
the kind was held at Paris in 1900, and 
a second in London in 1902. The prin- 
cipal subjects for discussion at the present 
meeting have already been decided upon. 
Among the leading questions are the ad- 
vantages and disadvantages of electric 
traction upon short railroad lines, also the 
kind of current and the voltage to be used. 
Other questions relate to the economy of 
operating such lines, the use of motor cars 
and trailers in city tramway systems, etc. 
A number of communications on such sub- 
jects are expected from Jeading engineers. 


An automobile postal wagon has been 
built for the Munich post office by the 
Schuckert Company. It carries a 1.5- 
horse-power motor which works at 1,200 
revolutions per minute. The motor drives 
the rear wheels by a double reduction gear- 
ing and differential. The storage battery 
consists of thirty cells of the Tudor pat- 
tern, which are contained in a box in the 
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rear of the wagon. A large box for the 
mail occupies the rest of the space. The 
total weight of the automobile is 1,750 
pounds, and it carries a net load of 250 
pounds. The average speed is ten miles 
an hour, and the automobile is expected 
to cover sixty or seventy miles in a day’s 
run. The controller gives five positions 
for the forward movement, two for the 
rear, and two for the electric brakes. The 


expense of running is estimated at $0.011 | 


per mile. 


The leading manufacturers of electrical 
apparatus in Russia are taking steps to 
secure an increased consumption of home 
products and diminish the imports from 
foreign countries. At present a large 
quantity of imported electrical apparatus 
is used in different parts of the country, 
to the detriment of the manufacturing in- 
terests of Russia. In the hope of dimin- 
ishing the imports a petition has been ad- 
dressed to the Minister of the Interior 
and the Minister of Finances at St. 
Petersburg by fourteen of the leading es- 
tablishments, including the metallurgical, 
machinery and electrical interests, and 
representing a total capital of $125,000,- 
000 and 76,500 employés. In this petition 
the government is asked to require the 
municipalities of St. Petersburg and Mos- 
cow to order all machinery and electric 
apparatus from Russian factorics. The 
present petition applies especially to the 
material which will ‘be used for the con- 
struction and extension of the electric 
tramways in these cities. In this way the 
manufacturers hope that the municipali- 
ties will be obliged to cease importing 
electrical and other apparatus from for- 
eign houses and that the government will 
require all future contracts to be awarded 
to the Russian factories. The result of 
this movement is awaited with consider- 
able interest. C. L. DURAND. 

Paris, October 31. 

The research laboratory of physical 
chemistry at the Massachusetts Institute 
of Technology, which was recently opened 
with a staff of eight research associates 
and assistants and two graduate scholars, 
working under the direction of Professor 
A. A. Noyes, H. M. Goodwin and W. R. 
Whitney, has now in progress, it is re- 
ported, numerous interesting investiga- 
tions, some of which are as follows: “The 
Electrical Conductivity of Aqueous So- 
lutions at High Temperatures (up to 306 
Degrees and Higher) ;” “The Conductivity 
of Fused Salts,” by Mr. R. Haskell; 
“Electrical Transference Determinations 
with Nitric Acid,” by Mr. Y. Kato. 
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FREIGHT DEVELOPMENT BY INTERUR- 
BAN ROADS.! 


—_—, 


BY E. F. SEIXAS. 


“The transportation service performed 
by the railroads includes the movement 
of freight, the carriage of passengers, and 
the transmission of mail and express 
matter. Each of these services merits 
careful consideration. Whether viewed 
from the standpoint of public benefit or 
considered with regard to the volume of 
business done and profits received by the 
company, the transportation of freight is 
the most important service performed by 
the railroad. The income from the pas- 
senger business is about one-fifth of the 
total income and earnings of the rail- 
roads in the United States, while the 
receipts from the freight amount to 
seven-tenths. Moreover, the social wel- 
fare is more dependent upon cheap and 
unfettered movement of commodities 
than upon inexpensive and speedy means 
of travel; however important it may be 
that the relatively few people who may 
at any one time desire to take a journey 
should be able to reach their destination 
promptly and comfortably, it is of in- 
calculably greater consequence that pro- 
ducers should tbe able to dispose of the 
commodities upon the sale of which their 
livelihood depends and that consumers 
should have the power of drawing upon 
distant as well as near sources of sup- 
ply for the satisfaction of their wants 
and the gratification of their desires. 

“The volume of freight transported in- 
creases rapidly with the progress of civil- 
ization and the diversification of men’s 
wants. The freight business is carried 
on to enable men to secure what they 
want; and the more complex their de- 
mands the more goods will be produced 
and transported. The growing demand 
for the freight service has furnished a 
most powerful stimulus to inventors and 
engineers to lessen the obstacles to the 
movement of commodities by improving 
of tracks, cars and locomotives, and mak- 
ing other changes in the railroad 
mechanism whereby the costs of trans- 
portation have been reduced te their pres- 
ent small amount. Whether the endeavor 
of railroad companies to increase the 
speed of their passenger trains or their 
efforts to lessen the cost of freight move- 
ment have been the more potent incen- 
tive to mechanical improvements, it 
would be impossible to say; but the re- 
sults accruing to society from these im- 
~ 1 Presented to the eleventh annual convention of the 


Street Railway Association of the State of New York, 
Syracuse, N. Y., Octuber 6-7. 


provements have come more largely 
the greater facilities for the shipme 
goods.” 

So writes Professor E. R. Johns 
his very excellent review of Ame 
Railway Transportation. So muc} 
our friends the steam roads. The 
ditions that have caused such signal 
cess in the passenger business of int 
ban lines that depend on electric er 
for their motive power are to a | 
extent responsible for the hearty g 
ing with which the average shippe: 
he merchant or farmer, hails the a 
of the trolley, and for the great 
plaisance with which he views the | 
ming, whizzing cars that frighten 
team of colts and send clouds of dust 
his wife’s otherwise immaculate pa 

The first condition that tells in 4 
of the interurban line is the freq 
service and the frequent stopping pl 
The second is that the interurban 
is more or less of a local affair, and 
that reason is more intimately cogni 
of local: necessities. In the battle 
tween the piston rod and the trolley 
passenger rates have suffered to a 1 
or less extent, while freight rates | 
pretty generally remained where 
were. The interurban lines have 
found it necessary to inaugurate a 
war to get freight business from the st 
roads, for they receive and are justly 
titled to their proportion of the busi 
on account of the increased facilities. 

The present Niagara, St. Catharine 
Toronto Railway was originally a st 
road, constructed in 1886, and char 
to electricity in 1899 and 1900, the 
electric car running July 19, 1900, f 
Niagara Falls, Ontario, to St. Cathari 
Prior to the change in 1900 the road | 
through poor management and co 
quent poor patronage, fallen into 
hands of a receiver, and was sold by 
courts under the hammer, the pre 
stockholders purchasing and convert 
it into an electric line; afterward exte 
ing the line to Port Dalhousie, and 
tablishing communication with Torc 
by steamers, which are also owned | 
operated by the company. A track ¢ 
nection had by the original company b 
arranged with the Michigan Cen 
Railroad Company at Niagara Falls, | 
tario, which has been since maintair 
and which affords free interchange 
cars to and from. all points in Can 
and the United States, thus forming 
line in competition with the Gr: 
Trunk Railway system in the territ 
covered by the line and its steamers, 


yich purposes the original line was in- 
nied. The gross annual freight earn- 
vs of the line prior to 1900, or during 
e operation by steam, was less than 
0,000, and the freight handled was 
nfined to low classes of carloads, such 
coal, this being in fact the principal 
ffic handled. Very little attention was 
id to the higher class traftic, such as 
‘kage merchandise, and it was not 
til 1901 that any marked increase was 
wn. This upward tendency was caused 
an energetic and persistent endeavor 
the part of the management to in- 
ase the development of the facilities 
ich were practically dormant, in tak- 
- care of higher class traffic and leav- 
low class to itself. The methods of 
idling had to be improved, system or- 
ized, and particular attention paid to 
despatch of business taken hold of. 
ere was no attempt made to reduce 
es, the traffic being carried on exactly 
same conditions as steam lines under 
circumstances. It was found that ac- 
amodation to patrons had a great deal 
re effect than any benefits derived from 
less rate-cutting could afford. Cars 
placed at convenient points for ship- 
s to load, they are picked up at con- 
jent hours, and shipping receipts are 
en at the counter of the business 
ns by a responsible man who has the 
ight train in charge, thus saving the 
tomer the trouble and time of going 
the railway station to make shipments. 
this tended to increase popularity and 
sequently, by increased shipments, 
enue, until for the year ending 
cust 31, 1903, we are able to show an 
ning of 120 per cent greater than in 
0, and an operating expense of fifty- 
) per cent as against a previous loss. 
e package freight must stay with the 
‘tric roads, as their methods will, if 
perly organized, hold it against steam 
ds, unless congestion is allowed, when 
great advantage of quick handling 
| be lost. The handling of low class 
ght involves the expense of terminal 
ties which in large cities is prac- 
lly prohibitory, and unless there is 
ired enough freight to keep a regu- 
competitive service against steam 
y alive, it is better that electric roads 
fine their business to the higher classes 
package merchandise. With us it is 
nd also that switching service is a 
ree of revenue which if facilities are 
ilable is remunerative, we having ar- 
xements to switch loaded cars to and 
m the Grand Trunk Railway, our com- 
itor, and industries located on our 
‘ks. This service is easily performed 


annie 
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and at a very little expense, the distance 
usually being short and quickly handled, 
and it pays because ordinary power is 
employed at times when we can afford it 
without detriment to our other interests. 
There is, in our opinion, ample revenue 
in the development of freight service for 
interurban lines provided, as above, that 
low class traffic is not sought after too 
closely and only taken care of when it 
involves the higher classes. No freight 
can be handled at a profit that pays less 
than one cent per ton per mile, and even 
at that figure there is not enough revenue 
to warrant short haul lines seeking it. To 
sum up, all that is necessary to make elec- 
tric lines a factor in*freight traffic is 
seeking high class freight, quick hand- 
ling, and promptly attending to cus- 
tomers’ requests, to secure success. 

We have found that working arrange- 
ments can not well be based upon a mile- 
age pro rate unless a constructive mileage 
is allowed the smaller line, and it is not 
practicable to do this in our case (al- 
though conditions with other lines may be 
different and groupings may be obtained 
from connecting lines affording a pro 
rate) because we are a lake and rail line, 
peculiarly situated, breaking bulk, and 
our connections do not favor percentage 
arrangements. We therefore have worked 
almost our entire traffic on an arbitrary 
basis, receiving as our proportion on 
classes one to six under the official freight 
classification the following figures, viz. : 

Class .. 1 2 3 4 5 6 
Cents... .8 T 6 5 4 215 
per hundred pounds for our haul, whether 
long or short, and not participating in any 
reductions made by connections due to 
competition from various causes. We 
therefore submit that interurban lines are 
in a better position on an arbitrary basis 
than percentage, although the disadvan- 
tage of having no voice in rate-making 
without consent is apparent by reason of 
non-participation in the reduction of rate 
asked, but this is only a matter of corre- 
spondence, we find, and is generally ac- 
ceded to readily by connections upon rep- 
resentation of facts. The classes shown 
above do not cover the low class or com- 
modity traffic which I have alluded to 
in the first part of this paper, which are 
carried only by special arrangement be- 
tween lines interested and generally calls 
upon the short line to reduce their earn- 
ings to merely what it costs to handle, 
hence the assertion that it is better to 
leave it alone except where it may carry 
other higher traffic with it, when it can 
not profitably be turned down because 
the manufactured product might be lost, 
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and as this is high class it is profitable. 
We unfortunately had to take hold of an 
existing line, with its rates and obliga- 
tions fixed, and were unable to alter the 
existing divisions of rates, although we 
have from time to time endeavored to do 
so. Initial errors are costly, and upon 
interchange being arranged care should be 
taken to have all traffic arrangements 
thoroughly arranged by competent men, 
fully conversant with such subjects. The 
earnings per ton per mile should be fixed 
as high as possible, and never allowed to be 
less than what steam lines earn. Short 
mileage allows fair revenue, such as our 
earnings being not less than twenty-five 
per cent minimum of through rates, and 
upon extension of line minimums could 
be increased correspondingly. Conditions 
of traffic in Canada differ, however, from 
the United States in many respects. For 
instance, we have in large centres cart- 
age to perform which is forced upon us 
by an old existing arrangement made by 
the Grand Trunk Railway when it was 
practically the only line in Canada, and 
which was inaugurated by it to take care 
of friends. This is a burden, because the 
expense is not covered by extra charge 
made above freight rates, part being ab- 
sorbed in the rate. Another factor of 
expense in handling is the freight car 
equipment which costs interurban lines a 
per diem rate of twenty cents for every 
calendar day if foreign lines permit the 
use of cars. No line should be dependent 
upon equipment belonging to others, nor 
should they undertake to do more than 
deliver on cars at convenient points, un- 
less the circumstances are very excep- 
tional, as every transfer or movement nec- 
essarily costs money and increases the 
onerating expenses materially. Rates 
should be maintained, and although steam 
roads are liable to cut with a view of 
forcing the business from electric roads, 
the public soon find that the competitor 
is being neighborly enough to try such 
tactics to force the electric road out of 
the business and then put up its rates 
with all the old disadvantages of slow 
time and poor service, that they will not 
patronize-the line adopting such practice. 
Another commanding advantage to inter- 
urban lines is that their business is done 
on main roads in a number of cases where 
there are no terminal expenses, unless 
they endeavor to enter into active com- 
petition with steam lines, when terminala 
must be provided. 

The handling of fruit is an important 
item in our season’s business, Toronto be- 
ing the central market. To handle our 
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patch at a minimum cost has brought us 
to a point of efficiency whereby we find it 
necessary to allow our boats only thirty 
minutes at terminal points to load and 
unload from five to seven carloads of 
freight. To meet the requirements of 
our traffic we built a number of four- 
wheeler platform trucks, the platform of 
which is similar to express trucks seen 
on steam lines, and capable of carrying 
two tons. On these we load all mer- 
chandise and package freight, ready to 
run aboard the boat on her arrival. The 
freight she brings in is run from the for- 
ward gangway, and the freight for her is 
run in the after gangway. To handle our 
fruit traffic with despatch we have erected 
at points along the line fruit platforms, 
on which we keep a supply of these trucks. 
The farmer drives to this platform, loads 
his fruit on the trucks, and this is picked 
up by our fruit train, which consists of 
flat cars the same height as the platforms, 
and are run to make connections with 
each boat. This train is manned with 
three men who run the loaded trucks 
from the platform on the cara. At Port 
Dalhousie they are run directly from the 
cars on the boat. This prevents handling, 
which is very damaging to the fruit, and 
also permits the fruit-grower to use a 
cheaper grade of baskets, thereby effect- 
ing & great saving for him. 

On the whole, therefore, freight busi- 
ness of interurban lines will pay if con- 
fined to the higher class of traffic and 


particular attention is paid to despatch 
and accommodation to the public. 


NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CLXXI—ON X-LIGHT TUBES IN 


WHICH AN INTERNAL TARGET IS 
COOLED. 
Several makers have adopted the plan 
originated during these experiments of 
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types, making inferior forms of the 
earlier and less valuable, in which the 
target was cooled by a small reservoir of 
water attached to the X-light tube, in- 
stead of by a constant discharge of air 


to heat. 
get N-light tubes do not wish to a 


the plan shown in note 1 of using a 
or liquid stream, from a source ou 
the tube, they should copy the idea 


Tf manufacturers of cooled 


Fic. 


or water against the target. The tube il- 
lustrated in Fig. 1 is a type of what a 
water-cooled tube should not be. It is 
selected because in the most recent work 
on X-light this statement is made in re- 
gard to it, “Of the water-cooled tubes this 
is unquestionably the most effective.” 


Har 


Fic. 


When this tube is excited by a powerful 
current the water is driven from the tar- 
get, which the heat then melts, or the tube 
cracks at the seal. A second objection to 
this tube is the impracticability of send- 
ing the X-light in some of the required 
directions. No tube is suitable for medi- 
cal use unless the X-light can be sent up, 
forward or down at any angle. With 
this tube the light can not be conveniently 
thrown upward, as it should be when ex- 
amining a patient in a horizontal posi- 


Fie. 1. 

tion with the source of X-light below, be- 
cause the cooling liquid falls away from 
the target by gravity, allowing the target 


cooling an internal target in an X-light 
tube, but owing to want of experience they 


have failed to ‘copy the more efficient 


9 


in the earlier forms of this tube, for 
shown in Fig. 2, it allows the X-ligh 


be sent in any direction, as the coo 


attachment being attached to the tubs 
a rubber or oak bark stopper permits 
reservoir to remain vertical while the | 
is turned about its long axis to cause 


3, 


light to shine up, forward or down at 
angle. When electrolytic breaks are u 
with coils of the type shown in ear 
notes, in which a large amount of curt 
can be safely employed, even the be 
type of cooled target tube illustrated 
note i may require a different arran 
ment of the cooling devices, if this i 
liquid, to diminish the risk of injury 
the seal. In some of the later forms 
hollow target was made longer, the gl 
and platinum at the seal being kept a 
more uniform temperature by the 
rangement shown in Fig. 3. This mo 
fication is not required when the target 
cooled by an air blast. Some of the. 
periments have shown the possibility 
producing X-light of proper quality 
sufficient quantity to show the heart cle 
ly at a distance of ten metres with 
current which does not melt a thin 1 
cooled platinum target. Generally a cı 
rent is used sufficient to convert ir 
vapor the water touching the targ 
which then melts, admitting air to t 
tube. The way to prevent this is to d 
charge the cooling agent in a consta 
stream directly against the target. Cool 
target tubes in which this is not done a 
not better than those with rotary uncool 
targets, such as have been shown in the 


notes. 
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hods of Measuring Radiant Efficiencies. 
t is important in the work of increas- 
the efficiency of our illuminating 
nts that an accurate method of deter- 
iing the efficiency be devised, or, if this 
not possible, that the limitations of 
methods at present in use be under- 
od. Dr. E. L. Nichols and Mr. W. W. 
nlentz have investigated the methods 
v relied upon, and in this paper show 
t they are far from accurate. The 
st general method of determining the 
ciency of an illuminant is to measure 
: total radiation, and then, by inter- 
ing a screen which is supposed to cut 
the heat rays without seriously reduc- 
+ the luminous rays, to make another 
ermination. The latter is supposed to 
proportional to the luminous rays, and 
> ratio of this to the first is taken as 
: light etticiency of the illuminant. The 
een most often used is a glass cell 
ed with pure water, but this does not 
p all the heat rays. An alum solution 
3 been used instead of water, but it has 
n shown not to be as satisfactory as 
ter. Another method is to determine 
> radiation in the various parts of the 
ectrum. The radiated energy is then 
mpleted by integrating the curve thus 
tained. In this method the readings 
2 affected by the width of the spectrom- 
T slit, and correction for this is dif- 
ult. Another method is due to Ang- 
‘om, who separates the infra red radi- 
ion by interposing an opaque screen in 
e spectrum, after which the light is 
assembled and its energy compared with 
e total. The authors reach the con- 
ision that, for satisfactory measure- 
ents, recourse must be had to a method 
sed on the principles used by Angstrém, 
a satisfactory screen must be found.— 
bstracted from the Physical Review 
Vew York), October. 
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The Central Station Battery. 
In the opinion of Mr. R. W. Vicarey, 
orage batteries are not receiving as much 
tention as they should from the tech- 
cal press. Storage batteries are impor- 
nt adjuncts to central station equip- 
ents, but they seem to suffer from lack 
f care, due, doubtless, to insufficient 
nowledge on the part of the attendants. 
he demands of a central station vary 
ithin wide limits, and it becomes ex- 
remely difficult to design and construct 
battery which will be uniformly durable 
nd efficient inside such limite. This fact 
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makes the battery somewhat more delicate 
than it would possibly be otherwise. While 
a battery may not need skilled attention, 
yet it needs ordinary and regular atten- 
tion, just as any other part of the plant 
installed. Mr. Vicarey believes that volt- 
age readings of cells do not indicate as 
surely the condition of the cell as deter- 
minations of the specific gravity of the 
acid. By this method a sick cell can be 
detected readily. Specific gravity read- 
ings are equally as important in making 
tests of storage batteries. In fact, the 
author prefers such readings to those of 
voltage. Even a partially short-circuited 
cell will sometimes give its normal electro- 
motive force while charging, and thus 
make it difficult to detect, but specific 
gravity readings will always indicate 
trouble in any cell. Temperature read- 
ings are also important, and the tempera- 
ture of the room should always be given 
when reporting upon a test. When a cell 
is found to be sick, it should be examined 
at once and the cause removed. If there 
should be nothing apparent to indicate the 
reason for its behavior, an analysis of the 
electrolyte will, no doubt, supply the in- 
formation required, and in all probability 
save the cell from being ruined.—Ab- 
stracted from the Electrical Review (Lon- 


don), October 23. 
a 


A New System of Simultaneous Telephony 
and Telegraphy. 

This is the first paper by M. Turchi, 
describing the system of the simultaneous 
use of a line for telephonic and tele- 
graphic transmission. The principle in- 
volved is that of designing a telephone 
apparatus that will not respond to the 
certain frequency employed in sending 
telegraphic messages. The theory of this 
principle is first considered and nine pos- 
sible arrangements of condensers, resist- 
ances and inductances are analyzed. A 
divided circuit is used, in each branch of 
which is connected one winding of an 
inductance coi]. One branch contains a 
condenser and the other a condenser and 
an inductance, the two branches being so 
adjusted that the currents through the 
two windings will neutralize each other 
at that particular frequency which it is 
desired to suppress. The divided circuit 
forms part of a local circuit which con- 
tains the telephone receiver and trans- 
mitter and the necessary ringing appara- 
tus. Connection with the transmitting 
line is made through a transformer. The 
calling apparatus is operated by rapid 


impulses sent over the line from a small 
induction coil. The current for the trans- 
mitter is furnished from storage batteries. 
The system has been tried over iron lines 
ninety kilometres long, and over bronze 
lines 318 kilometres in length. Tests 
were made in connection with various 
telegraphic systems with success. The ap- 
paratus is so designed that the condensers 
and inductances can be adjusted to the 
particular line on which they are installed. 
This system also provides against dis- 
turbances due to parasitic currents such 
as might be caused by a neighboring 
trolley line—Bulletin of the Association 
des Ingenieurs Electriciens (Liege), Sep- 
tember 30. 
a 
The Compensation and Compounding of 
Alternating-Current Generators. 

A recent paper by Mr. Alexander Hey- 
land, on the compounding of alternating- 
current generators, calls forth some criti- 
cism from Mr. H. S. Meyer on this 
method of excitation. In considering the 
question of first cost, Mr. Meyer does not 
believe that the new type of generator càn 
be built more cheaply than the old and 
standard type. The diameter of the 
armature is chiefly determined by the 
number of poles, leaving only the width 
for a saving, and he does not believe that 
much can be gained there. The cost of 
a commutator with cross-connections must 
be set against that of the exciter for the 
standard machine. For ordinary high- 
speed machines there may not be much 
difference in the cost of these two items. 
For slow-speed machines the conditions 
will be more unfavorable to the Heyland 
machine. The cost of operation involves 
the question of efficiency and attendance. 
But little can be saved by increasing the 
efficiency, since in modern machines hav- 
ing an inherent regulation of about six 
per cent at full non-inductive load, the 
total excitation should not be more than 
one per cent of the output of the gener- 
ator. In regard to attendance, it is hardly 
probable that the switchboard attendant 
can be entirely done away with. The cost 
of maintenance for both machines should 
be about the same, while the cost for re- 
serve parts will be greater with the Hey- 
land machine than with the standard. 
The author thinks that self-excitation, 
except for small machines of few poles, 
is a step backward, particularly as an 
initial impulse has to be given before the 
machine will excite itself. Automatic 
regulation of the voltage is undoubtedly 


~ai_ 


A 


a, 


November 14, 1903 


of great value in small 
ing and power loads. 
generator can not eco 
for a close regulation, 4 
who is at the same tim 
engine, can not give th 
tion to the regulation 4 
larger plants the flu 
taken care of by the s 
ant. The author thi 
matic regulation is des 
tained in a satisfacto 
standard generator, a1 
system recently bro 
British Thomson-Hous 
which a relay rapidly 
a circuit, shunting tl 
exciter field. The rela 
the voltage of the alte 
act immediately on any 
whether it be caused b 
inductive load, or a di 
the engine—A bstracte 
incian (London), Oct 
P 
Technical Education— 
In this article Dr. 
studies briefly the co 
education in the imy 
countries; and second, 
the position of technic 
United States, its diffi 
and its possibilities 
in Germany combines 
ing acquirement of k 
herman education ar 
In America it is the o 
collegiate education 4 
special attention to 
with a Veneering of n 
England to-day it is ¢ 
Icy to keep it on ¢ 
aim of technical educa 
coverieg to practical | 
problem comes up it i 
point of view of a fe 


The fault of techn; 
chn 
Americ 


th 


Vol. 43—No, 0 


entific 


sent over the line from a smal] 
coil. The current for the trans. 
furnished from storage batteries 
m has been tried over iron lines 
lometres long, and over bronze 

kilometres in length. Tests 
e in connection with various 
> systems with success, The ap 
so designed that the condensers 
lances can be adjusted to the 


ine on which they are installed. 
m also provides against dis- 
lue to parasitic currents such 
be caused by a neighboring 
—Bulletin of the Association 
irs Electriciens (Liege), Sep 


a 
isation and Compounding of 
ating-Current Generators. 
aper by Mr. Alexander Hey- 
conipounding of alternating- 
rators, calls forth some criti- 
Mr. H. S. Meyer on this 
citation. In considering the 
st cost, Mr. Meyer does not 
e new type of generator cin 

cheaply than the old and 
. The diameter of the 
hiefly determined by the 
les, leaving only the width 
nd he does not believe that 
yained there. The cost of 
with cross-connections must 
that of the exciter for the 
hine. For ordinary high- 
s there may not be much 
he cost of these two items. 
4 machines the conditions 
infavorable to the Heyland 
cost of operation involves 
f efficiency and attendance. 
be saved by increasing the 
> in modern machines hav- 
nt regulation of about six 
J] non-inductive load, the 
should not be more than 
f the output of the genet- 
1 to attendance, it is hardly 
he switehboard attendant 
Jone away with. The cost 
for both machines should 
nile the cost for re- 
be greater with the Hey- 
„an with the standard 
nks that gelf-excitation, 
machines of few poles, 
ird, particularly as 7 
5 to be given before the 
ite itself. Automatic 
voltage i8 undoubtedly 


me, W 


"w me = 


= Ring, 2s 
T Be 


November 14, 1903 


of great value in small plants with light- 
ing and power loads. Here the standard 
generator can not economically be built 
for a close regulation, and the attendant, 
who is at the same time in charge of the 
engine, can not give the necessary atten- 
tion to the regulation of the voltage. In 
larger plants the fluctuations can be 
taken care of by the switchboard attend- 
ant. The author thinks that if auto- 
matic regulation is desired it can be ob- 
tained in a satisfactory manner in any 
standard generator, and he describes a 
system recently brought out by the 
British Thomson-Houston Company, in 
which a relay rapidly opens and closes 
a circuit, shunting the rheostat in the 
exciter field. The relay is controlled by 
the voltage of the alternator, and it will 
act immediately on any change of voltage, 
whether it be caused by non-inductive or 
inductive load, or a drop in the speed of 
the engine.—Abstracted from the Elec- 
trician (London), October 16. 
# 

Technical Education—What It Should Be. 

In this article Dr. Louis Duncan first 
studies briefly the condition of technical 
education in the important commercial 
countries; and second, gives his notion of 
the position of technical education in the 
United States, its difficulties, its mistakes 
and its possibilities Technical education 
in Germany combines with the painstak- 
ing acquirement of knowledge typical of 
German education an idea of research. 
In America it is the old-fashioned gencral 
collegiate education modified by paying 
special attention to technical subjects, 
with a veneering of manual training. In 
England to-day it is chaotic, with a tend- 
ency to keep it on a trade basis. The 
aim of technical education is to apply dis- 
coveries to practical work. When a new 
problem comes up it is attacked from the 
point of view of a few general principles. 
The fault of technical education is, in 
America, that it is too technical and that 
there is too much instruction. We should 
not attempt to make mental storehouses 
of men, but mental factories. The ability 
of a man to work out any specific problem 
depends on his being able to make a 
mental plot of the problem and keep it 
constantly before him. This requires an 
imagination that has been developed, and 
not suppressed. The successful engineers 
are those who can see the problem as 
plainly while they are walking on the 
street as they can see it on the blue-print. 
Our largest and best-equipped institutions 
do not show as fair a percentage of lead- 
ing engineers as some of the smaller, 
poorly equipped colleges. This is due to 
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two things: first, the larger institutions 


‘have presented courses including more in- 


struction than can be given in smaller in- 
stitutions; second. in the smaller insti- 
tutions the students are more directly in 
contact with the instructors, and as they 
do not. have many facilities for work, 
when an experiment is to be tried, the in- 
genuity of the student—and not his 
patience—is exercised. To sum up, Ger- 
many is supplying a magnificent basis for 
engineering research, but is weak in the 
application of this research. In England 
there is a tremendous gap between Thom- 
son’s theory of electrons and instruction 
in wood-turning. Here in America we 
have crowded into twenty years of com- 
mercial development the results of two 
centuries of the world’s research, but we 
are now nearing the end of the researches 
which we have appropriated, and we must 
soon either lay down fresh foundations or 
stop building.—Abstracted from the En- 
gineering Magazine (New York), No- 


vember. 
A 


Timber-Treating Plants. 

Five years ago when Mr. W. W. Curtis 
began to write on the treatment of railroad 
ties, interest in the question was largely 
academic. He now estimates that during 
the twelve years preceding 1899, 10,000,- 
000 ties were treated. To-day there are 
sixteen works in operation, furnishing ties 
to fifteen or more railroads. Probably 
more ties will be treated during this year 
than during the twelve years preceding 
1890. At first it was thought advisable 
to treat only the best ties, thus adding 
to the expense of treatment the higher 
price for the finest ties. Now inferior 
ties, which would ordinarily give a short 
life, and are therefore cheaper, are equal 
to the best when treated. Three methods 
of treating are discussed. In the first 
method zine chloride is injected, and 
where the work is carefully done a tie 
of soft lumber will have a life equal to 
that of white oak. In treating the tie, 
the climate to which it will be exposed 
should be considered. If it will be ex- 
posed to much water, great care should 
be taken to dry it thoroughly before using 
it, to prevent bleaching out of the zinc 
chloride. If water is left in the tie, the 
chloride is easily washed out. The sec- 
ond method described is the zinc-tannin 
treatment. This was begun about twenty- 
five years ago. The tie is treated with 
chloride of zinc, the glue and tannin 
forming an insoluble compound, prevent- 
ing the loss of the zinc chloride. Ties 
treated in this way give good service, but 
the records are not very complete. The 


treatment is said to cost about th 
more than the zinc treatment al: 
third treatment consists in treat 
zine and creosote oil, either tog 
separately. Creosote is the best 
preservative known, but it is e) 
Chloride of zinc is used to decr 
large amount which would othe: 
absorbed by the wood. The creoz 
be used alone, but the cost of © 
terial would be excessive. The fi 
are the costs given for the three 
es—zine chloride, 3.75 cents pe 
foot ; zinc-tannin, five cents per cul 
zinc-creosote, 7.5 cents per cub 
For creosote alone the cœ 
fifteen cents per cubic foot. 
bers which readily take the tre 
and which, when treated, make a ` 
tie, include the inferior oaks, beec 
lock, pine, spruce, fir and probab 
The author then describes a good ¢ 
ment for a timber-treating plant 
ing how the installation should 
out to get the best results.—Ab. 
from the Journal of the Western 
of Engineers (Chicago), October. 
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A Plea for Better English 
Science. 

In the current issue of Scien 
P. C. Warman makes an earnest ] 
better English in scientific and te 
publications, from which we exce 
following paragraph: 


Scientific men, especially the 
men, are prone to spend most o 
time in observing and experim 
comparatively little is devoted to 
ing the accumulated data and tk 
lations, and little indeed is reser 
composition. Phenomena are soug 
eagerness, but, once discovered, i 
in them wanes. The field and the 
tory are too alluring to be resist 
long, and the time to be devoted 
flection and to writing is min 
Neglecting what Coleridge termed 
cinative meditation,” they produc 
facility papers consisting of cruc 
materials which can but repel pers 
dowed with a sense of order, streng 
beauty. Doubtless these writers : 
Henry James says, “strangers i 
pangs and the weariness that acco 
the sense of exactitude, of proporti 
of beauty,” but in many cases it 
true that they are writers who “hav 
hindered in their course and never 
the reason why.” T appeal to the sc 
men of America, especially the y 
men, to cast off this shameful ir 
ence to the power and beauty of 
marvelously rich and adaptable Jan 
and to devote to their writing some 
energy they manifest in the field an. 
of the patience thev exercise in the | 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Motor Starters. 

accompanying illustrations show 
otor starters manufactured by the 
Leonard Electric Company, Bronx- 
N. Y., conforming to the United 
Navy specifications. 

two levers are pivoted on the same 
one lever being that of an ordinary 
-operated positive-release circuit- 
r, and the other arm is provided 
he operating handle which has the 
tage release which brings the start- 
m to the off position from any run- 
position on failure of voltage. 
resistance wire or ribbon is com- 
of high-grade nickel alloy, and is 
ded in and held against movement 
d mineral insulating material, such 
mel or silicious sand. This nickel 


Fie. 1 —MoTOR STARTER. 


does not corrode and does not ma- 
y increase its resistance with rise 
perature. The insulating material 
either enamel or silicious sand, is 
mbustible, non-absorbent and non- 
reable by moisture or by heating to 
legrecs centigrade. This resistance 
upported that it will not become dis- 
| or fall out in case it should be 
1 off or overheated in any part. 
characteristics are the special fea- 
which conform to the specifications 
ucd by the United States Navy De- 
ent. A bulletin recently issued by 
ard Leonard Electric Company de- 
these specifications and also details 
of the claims in the patents award- 
H. Ward Leonard, showing wherein 
yecifications and the claims are simi- 


s, 1 shows the SKE type of motor 
rr. Fig. 3 and Fig. 4 show a motor 
| which the company is building for 
rovernment and for motor manufac- 


turers who are building variable speed 
motors, the speed variations being ob- 
tained by varying the field strength. Fig. 
2 shows a diagram of the connections of 
this motor panel. 

The experience of the oldest workers 
in this branch of electrical engineering 
has shown that at least ten points of field 
control are necessary to give proper regu- 
lation and to prevent jumps of speed be- 
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Fia. 2.—DIAGRAM Or CONNECTIO`R 


tween points. The accompanying illus- 
tration of the panel shows that it consists 
of a motor starter so interlocked with a 
field rheostat that the motor can not be 
started under conditions of weak field. 
This prevents the possibility of overload- 
ing the armature in starting with all re- 
sistance thrown in on the rheostat, and 
therefore a very weak field. This rheostat 
may have anywhere from 30 to 150 steps. 
and gives the most perfect and even speed 


regulation. The no-voltage release mag- 
net is independent of the amperes flowing 
through the field, and therefore will not 
release the arm of the starter upon weak- 
ening the field current. The starter is 
equipped with an independent interlock- 
ing overload circuit-breaker which pro- 
tects the motor at all times, even during 
the period of starting. 

The illustration will also show the sim- 
plicity and freedom from fire risk of this 
apparatus, as well as its freedom from 
any chance of short-circuit or destruction 
due to rust. The resistance of the starter 


Fies. 3 aND 4.—FRoONT AND Rear VIEWS OF 
MoTuoR STARTER PANEL 


and the field rheostat has a practically 
zero temperature coefficient. 

No iron or copper resistance is used in 
the construction of any of the apparatus 
manufactured by this company. The 
United States Navy uses this type of 
panel in large quantities. 

fee te a 
Electric Automobiles. 

The accompanying illustration shows 
an electric automobile runabout manu- 
factured by the Studebaker Brothers 
Manufacturing Company, of South Bend, 
Ind. This type of vehicle has been on 
the market for some time now, and while 
the manufacturing company, which is one 
of the oldest and most prominent builders 
of horse-drawn vehicles, could well be re- 
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lied upon to produce a carriage satisfac- 
tory from a carriage builder’s point of 
view, the performance of the electric ve- 
hicle has been such as to warrant its 
being placed in the same classification as 
the company’s horse-drawn vehicles. 

One of the chief arguments which has 
been advanced against the universal ac- 
ceptation of electric power in driving au- 
tomobiles has been the alleged difficulty 
of securing facilities for charging the 
batteries, this making impossible tours 
of any great length. It is now conceded 
that, in many parts of the country, there 
are numbers of charging stations which 
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tions of New Jersey and eastern Pennsyl- 
vania for the trip. Owing to a severe 
rain-storm just before the trip was com- 
menced, the back country roads were in 
very bad condition, and there were also a 
number of very steep grades to be over- 
come. There was no difficulty experi- 
enced in securing charging current, as 
at every town where stops were made 
either current was received from the 
proper apparatus direct, or was taken 
from the exciting machines, using a 
water rheostat to regulate the current 
flow. The route followed took the party 
from Cranford to Somerville, N. J.: 


ELECTRIC RUNABOUT FOR Lona RUNs. 


make a specialty of supplying current to 
the batteries of electric automobiles, and, 
in other instances, the ordinary machines 
found at almost any lighting and power 
station can be made to do the work by 
the manipulation of very simple regu- 
lating apparatus. 

A noteworthy trip made with one of 
these Studebaker electric automobiles was 
undertaken by Mr. Peter Dumont, of the 
New York automobile department of the 
company, and his wife. They made a 
very successful two weeks’ tour without a 
single mishap. The parties left their 
home at Cranford, N. J., on September 
1, in a Studebaker model No. 1354 elec- 
tric runabout, selecting the heaviest sec- 


Flemington, N. J.; Doylestown, Easton 
and Washington, Pa.; Hackettstown, N. 
J.; and from Hackettstown to Morris- 
town the most difficult bit of riding on 
the trip was encountered. which neves- 
sitated the automobile climbing Schooley’s 
mountain. This is a very steep, long 
grade, and has proved an impossible ob- 
stacle to a great many automobiles. From 
Morristown the run was made back to the 
starting point at Cranford, about 300 
miles having been covered in all. 

The batterv used in the Studebaker 
automobile will give a run of forty miles 
in one charge. It is located in the rear 
body compartment, and the motor is hung 
immediately in front of it, This motor 


has been especially designed f 
mobile work, and is built by the 
house Electric and Manufacturi 
pany. The design is such that £ 
creases in current produce a great 
effect than ordinarily obtains in 
of this class. This cuts down 
tery discharges, even in severe 
The motor has been suspended al 
springs. from the frame of thie 
gear on which the body rests, ar 
arranged that it can be swung b. 
or forward and fastened rigidly 
tion, securing perfect chain adji 

The power transmission is b: 
chain from a countershaft built 3 
motor head and a balance gear 
rear axle. The pull of the chain : 
by distance rods attached to the s: 
of the running gear frame and 
main rear axle bearings. 

The controller has four spec 
its handle is conveniently located 
left-hand side of the seat. The 
reverses by pressing a lever with tl 
The speeds backward are the si 
forward, and are equally divided 
highest speed is thirteen miles pe 
on a level street. 

A cutout switch is provided wh 
be operated by the foot to throw 
power in case of emergency. Tt 
removable handle, and the operat 
safely leave his automobile standi 
attended by taking this out. Th 
switch, when thrown into the lowes 
tion, makes the proper connectio 
charging the battery and cuts out 
wiring in the vehicle except that b 
the charging plug, the switch a 
battery. This makes it possil 
examine the motor, controller or 
while the batterv is on charge. 

The batteries must be charged fro: 
direct-current circuit which will gi 
proximately twenty amperes at a \ 
between sixty-five and 115. Each 
mobile is equipped with a chargi 
ceptacle which will fit the st: 
charging plug. 

The automobiles are equipped wi 
dicating meters, showing the condit 
the batteries at any time. Two e 
side lamps are furnished, operat. 
switches in the heel board. 

The frame of the gear is ma 
high-grade tubular steel. This is s 
structed as to relieve the body of t 
hicle of all strains of any nature. 
front springs .are semi-elliptic, the 
springs fully elliptic. The steeri 
done by a side lever, which make 
easiest possible control of the ve 
Two powerful brakes are placed on 


ge, both controlled by foot levers. 
of these brakes operates on two 
3 placed on the rear axle, the other 
tes on a drum mounted on the end 
» motor shaft. 
e front axle is tubular, reenforced 
ghout its length. The steering 
les are made of high carbon solid 
The rear axle is a solid bar of 
running from one wheel to the 
and fitted with a short sleeve on 
ide to get the necessary differential 


her wooden wheels or wire wheels 
urnished, as specified. The wooden 
is are of the artillery type, and the 
wheels are made with swedged 
s of high tensile strength. The 
are thirty by three-inch double- 
pneumatic of the detachable variety. 
ll bearings are used wherever they 
of advantage. These bearings are 
large size, made especially for auto- 
le use. 
e Studebaker Brothers company of 
York, Broadway and Forty-eighth 
t, New York city, is the New York 
ch of the Studebaker company. 
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New Type of Conduit Elbow 
Former. 

xe accompanying illustrations show a 
type of conduit elbow former invented 
manufactured by L. H. Church, 322 
1 street, Stamford, Ct. The impor- 
feature of this apparatus is the speed 
which conduit can be manipulated, 
another feature is the absolute ac- 
cy with which the standard elbows 
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ing wheel is then brought against the con- 
duit and exerts a proper pressure between 
the grooved wheel and the grooved form, 


CONDUIT CLAMPED IN FORM AND ELBOW 
TURNED. 


so that the pipe is bent quickly and ac- 
curately, without flattening or kinking in 
any way. 

A gauging device is attached to this 


CONDUIT PLACED IN FORM, BEFORE BEING CLAMPED AND BENT. 


be turned, eliminating entirely all 
sswork. As may be seen from the il- 
rations, the apparatus consists of a 
vy cast-iron form, which is bolted to 
end of the bench, preferably at the 
_ opposite to the pipe vise. A power- 

eccentric and lever manipulate a 
oved vise jaw, which, after the con- 
t has been inserted, clamps it against 
- form, holding it rigidly. The form- 


elbow former, which makes possible the 
accurate bending of any elbow. Suppose 
the turn is desired eighteen inches below 
the upper end of the conduit. Eighteen 
inches is then measured off from this end, 
and the pipe is brought up so as to come 
flush with a mark on the gauge. It is 
then clamped against the form, and the 
grooved wheel and lever brought into 
operation. There are several other ways 
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in which this apparatus can be manipu- 
lated, as will be readily understood by 
any one making any extended use of it. 

A large demand is being met for con- 
duit formers of this type every day, as 
the elimination of made-up elbows and 
joints is strongly to be desired. 

The apparatus is being furnished with 
interchangeable grooved wheels and vise 
jaws, so that one-half and three-quarter 
inch conduit may be taken. 


Large-Capacity Electrolytic 
Generator. — 

The Holtzer-Cabot Electric Company, 
Boston, Mass., has paid particular atten- 
tion to the growing demand for large elec- 
tric generators of low voltage, but rela- 
tively high-current output, for the refine- 
ment or reduction of metals by electrolytic 
action. This company has supplemented 
its line of platers, which has been very 
successful for a number of years, with 
some larger generators designed more par- 
ticularly for electrolytic work. 

The accompanying illustration shows a 
generator with a capacity of 4,000 am- 
peres at an electromotive force of six 
volts. 

In designing these machines the per- 
plexing problem of commutating the 
enormous quantity of current was solved 
by the use of a double armature winding, 
with two commutators and a special con- 
formation of field. 

The field ring is of cast iron, and the 
poles are of wrought iron cast welded into 
the ring, making an excellent form of 
magnetic joint. The poles are fitted with 
a special form of shoe. 

The armature core is relatively of quite 
a large diameter, and is built up of thin 
discs of soft steel, painted on either side 
to break up eddy currents. It is mounted 
upon a spider, the laminations being 
clamped in a special manner by end- 
plates, doing away with bolts running 
lengthwise through the body of the core, 
thus preventing local currents and reduc- 
ing heat losses. The spider is provided 
with a threaded projection which holds 
the commutator in such a way as to leave 
an opening between the shaft and the com- 
mutator in front. Air ducts are provided 
in the core, and the air, being drawn into 
the body of the core and thrown out 
centrifugally through the ducts and wind- 
ing, serves to keep the armature cool, not- 
withstanding the great quantity of cur- 
rent flowing. The cylindrical form of 
winding is used, making the armature re- 
sistance low and permitting of the replac- 
ing of a damaged coil without much diffi; 
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culty. The coils are of bar copper and 
entirely without joint except where they 
are soldered to the risers of the commuta- 
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ELECTRICAL REVIEW 


rection of rotation will also be reversed. 
The general idea underlying the design 
is to combine the properties of the re- 
pulsion motor with those of the induction 
motor, the former giving a large starting 
torque, and the latter for normal running. 


: -Ta r Wi 
$ : ’ eS ~z Po~ T n a> oe - 
; de PTI Meaty SANT eS RES : 
} E ide a T ee a igral eee tw Pig 2 vim oS — R A X ae 
a pa? a Oyo s oot a E — mg na . 


+. 

: ` » > À 
ET < 
i ee me os 


LARGE-CAPACITY ELECTROLYTIC GENERATOR. 


struction. 


time allow for plenty of wear. 


The brush-holder is of the tangent 
type, such as used on all Holtzer-Cabot 


platers. 


me — — —_ 


A Single-Phase Motor. 
A single-phase motor is being put on 


the market by Ferranti, Limited, of Man- 
chester, England, which is constructed ac- 


cording to the Schueler-Ferranti system. 


The motor is illustrated diagrammatically 


in the accompanying drawing. The arma- 
ture resembles an ordinary continuous- 
current machine, or rather, the armature 
of a three-phase synchronous converter, 
as it has three slip rings in addition to 
the commutator. The brushes bearing 
upon the commutator are short-circuited ; 
those ‘bearing on the slip rings are con- 
nected together through a regulating re- 
sistance. The stator has a three-phase 
star-connected winding, but only two of 
the coils are used at one time. The other 
ls put on to make a convenient method 
of reversing the direction of rotation. 
As seen from the diagram, by changing 
the reversing switch, the relation of the 
two coils in use is reversed, and the di- 


They are made up of hard 
rolled copper segments, soft mica being 
used for insulation, and are clamped by 
bolts in such a way as to entirely prevent 
shifting of the segments. The section 
of the copper segments was made un- 
usually large, to take care of heat gen- 
erated by the flow of the current and the 
friction of the brushes, and at the same 


In starting, all the resistance is thrown 
into the rotor circuit, and the motor starts 
practically as a repulsion motor. As it 
speeds up, the resistance is cut out and 
the current thus shunted around the com- 
mutator increases until the slip rings are 
short-circuited. It is said that the effi- 
ciency of this motor is practically the 
same as that of the induction motor. The 
starting characteristic is nearly a straight 
line, and it is said that a starting torque 
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MOTOR STARTING AND 
REGULATING SWITCH, 


BOOK REVIEW. 


“ American Telegraphy, and Encyclopé 
the Telegraph.” William Maver, Jr. 
York. aver Publishing Oomipany. 
566 pages. 7 by 9% inches. 490 illustr 
Supplied by the ELECTRICAL REVIEW at $ 


This is a new edition of Mr. M 
book, which has become a text-boc 
this subject. The book takes up, in 
a description of systems, apparatus 
the operation of these. The chapter 
brace electrical testing, primary and 
age batteries; dynamo machines; À 
duplex, quadruplex, multiplex, subm: 
automatic and wireless telegraphy ; 
glar-alarm, fire-alarm and police- 
telegraphy; the printing telegraph ; 
tary and naval signaling; railway 
systems; telegraph wires, cables, con 
etc. The author is too well known . 
accurate and comprehensive writer o 
subject of telegraphy to need more 
a passing comment. The book has 


- before the public for some time now. 


the new edition is a worthy success 
the volumes which have been produce 
fore. Each subject is taken up in d 
and where there is liable to be the sl 
est difficulty in comprehension, the 
planation is full and convincing. 


American Institute of Electric 
i Engineers. 

The 181st meeting of the America 
stitute of Electrical Engineers will be 
at the chapter room, Carnegie Hall, 
West Fifty-seventh street, New York 
on Friday, November 20, at 8.15 =r 
The following papers will be read and 
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SCHUELER-FERRANTI SINGLE-PHASE MOTOR. 


of three times the normal running torque 
is obtained with a current not exceeding 
twice the normal current; and the nor- 
mal working current gives a starting 
torque of twenty-five per cent above the 
normal running torque. 


cussed: “The Electric Conductivity 
Commercial Copper,” by Lawrence 
dicks; “The Comparative Behavior 
Floating and Booster Control Batte 
on Fluctuating Load,” by Lamar Lyn 
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| Gear-Shaper with Motor Drive. 
In the few years that the Fellows gear- 
aper has been before the public it has 
hieved widespread recognition for its 
srits as evidenced most convincingly by 
e large number now in use. To-day 
arly all shops that engage in gear-cut- 
1g to any extent have one or more of 
ese machines, so that it is hardly war- 
ntable to enter here into a description 
its details. For the benefit of those 
familiar with the tool it may be said, 
iefly, that the shaper differs from the 


ELECTRICAL REVIEW 


produced with extreme precision, espe- 
cially for involute gearing, the only type 
now in common use, as both then depend 
on generation by straight lines. For in- 
stance, a hob is cut as a perfect V-thread, 
and the Fellows cutter is finished by be- 
ing caused to roll against the carefully 
trued face of an emery wheel with a mo- 
tion simulating that of a pinion tooth 
against a rack tooth. 

It is the present desire to call particu- 
lar attention to the machine as now pro- 
vided with individual motor drive. The 


MoTOR-DRIVEN GEAR-SHAPER. 


ther forms of gear-cutting machinery in 
hat it replaces the rotating milling cutter 
y a reciprocating tool having the form 
fa spur-gear. This planes the teeth and 
t the same time is caused to revolve with 
he blank intermeshing precisely as its 
inished mate is intended to. In degree 
f accuracy this scheme compares with the 
iobbing method of forming worm-wheela, 
ind also corresponds very closely to it in 


principle, The cutters for both may be 


only special work necessary was the cast- 
ing of a plate to span the pillow blocks of 
the regular driving gear to afford a sup- 
port for the motor, and the substitution 
of a sprocket wheel for the cone pulley 
used with belt drive. With these changes 
a standard form has been evolved as 
shown in the accompanying illustration. 
A five-horse-power Crocker-Wheeler semi- 
enclosed type motor supplies the power, 
transmitting it with a reduction in speed 
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through a Renold silent chain to the 
spindle which normally holds the cone 
pulley. ‘The speed is further reduced 
through either of the two regular gear 
combinations which are used alternately, 
making two speeds possible mechanically. 
In addition the motor is supplied with 
current on the Crocker-Wheeler four-wire 
multiple voltage system, giving it six in- 
dependent speeds, and with the use of re- 
sistance twelve intermediate ones. The 
upper ten of the motor’s eighteen speeds 
constitute its working range, within 
which, through the faster gear combina- 
tion it drives the ram at from ninety-four 
to forty-five strokes per minute, or with 
the slower gear combination, forty-three 
to twenty. The lower eight available mo- 
tor speeds may be used to extend the range 
down to six strokes per minute, though 
twenty is the minimum in ordinary prac- 
tice. The machine is capable of cutting 
external gears up to thirty-six inches in 
piteh diameter by five inches face and 
internal gears twenty-eight inches in pitch 
diameter by three inches face, allowing 
any diametral pitch up to four. 


o- 
Insulated Bridle or Distributing 
Rings. 

One of the most important conditions 
in installing modern telephone systems is 


Brite Rings FOR Porre Work. 


the proper distribution of bridle wire for 
both interior and exterior service. There 
is probably no piece of apparatus which 
can be used with greater facility than a 
properly designed bridle or distributing 
ring. Where this apparatus is correctly 
used it eliminates entirely the tangled and 
confused network which has brought so 


much trouble to telephone 
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much trouble to telephone companies that 
have not been far-seeing enough to per- 
ceive the justification of the slight addi- 
tional expense of its free use. The ac- 
companying illustrations show the use of 
the bridle rings for both house and pole 
work. 
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BRIDLE Rings In House Work. 


James S. Barron & Company, New 
York city, are the manufacturers of the 
“H. P.” insulated bridle or distributing 
ring. These rings are made of the best 
quality of iron, heavily coated with tough 
glass enamel. The wires are readily in- 
serted or removed through openings in 
the ring, and the enamel prevents rust. 
The rings are easily screwed in by hand 
without tools in the most difficult and out- 
of-the-way places. When desired, they can 
be unscrewed and used in other positions 
indefinitely. These insulators are used by 
some of the largest telephone companies 
in the country. 


A Handy Electric Flashlight. 


The accompanying illustration shows 
the electric flash lamp made by the 
Eastern Carbon Works, Jersey City, N. J. 
There are many uses to which these flash 
lamps are applicable, and it is safe to 
say that an engineer or electrician would 
find it an invaluable help in emergencies. 
There are many conditions about a power- 
house wherein it becomes dangerous to 
strike a match or use any form of open 
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is just in such cases as this that the elec- 
tric flash lamp is of great value. 

The lamp illustrated is nine inches 
long and one and one-half inches in di- 


= 


feet of flexible cord with tiny socke 
ranged in three branch festoons 
twenty-eight one-candle-power mir 
genuine Edison lamps in plain and c 


ye 


ameter. It is fitted with the Eastern 
high-grade dry battery, and the company 
claims that it will give a strong light 
and possesses a life of great length. The 
lamp is well made and is put up in an 
attractive form. The current is turned 
on by the manipulation of a button on 
the outside of the casing. 


Electrical Holiday Decorations. 

The trouble and difficulty incident to 
wiring a Christmas tree for incandescent 
lamps have heretofore been a great draw- 
back to their use. To remedy this the Gen- 
eral Electric Company has prepared an 
outfit of sockets and cord, connected and 
completely made up, ready for immedi- 


For INTERIOR DECORATION. 


ate use. The cord is simply draped over 
the tree, the lamps placed in their sockets, 
the connecting plug attached to the near- 
est electric fixture and the current turned 


ELECTRIC FLASHLIGHT. 


flame lamp in case of accident befalling 
certain parts of the system. This acci- 


dent may even create a discontinuance of 


the lighting service so that it becomes 
imperative to have illumination that the 
work of investigation may proceed. It 


on. All the lamps are instantly lighted 
and burn without further attention as 
long as desired. The outfit is light and 
flexible, thoroughly well constructed and 
“fool-proof.” | 

Each regular oufit comprises some fifty 


$ 


METHOD OF INSERTING MINIATURE DA 


bulbs, sufficient for the average C 
mas tree. The outfit is neatly pack 
a handsomely decorated wooden box 
forms a safe and charming Christma 


CHRISTMAS TREE DECORATION. 


for any household. Special outfits 
taining a larger number of socket: 
large trees can ‘be furnished when 
sired. The outfit is of value not onl 
Christmas trees, ‘but also for ge 
house decoration—upon the table, < 
the walls or around columns, over 
balustrade or from  chandeliers—at 
times and seasons. An outfit once 
chased lasts for years and can be 
repeatedly with no trouble or fu 
expense, 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


ANOTHER MEXICAN POWER PLANT—A hydraulic power 
int is to be built on the San Pedro river, state of Tabasco, 
xico. Power will be derived from the fall known as El Randal. 
nalio Acampo, of Mexico City, is primarily interested in the un- 
rtaking. The concession granted by the Mexican authorities per- 
ts of the utilization of 5,000 litres of water per second. Plans 
e now being drawn up for submission to the authorities. The 
m of $5,000 in bonds, according to Mexican advices, has been 
posited as a guarantee for the carrying out of the project. 


STREET CAR COMPANIES MERGED—The City Passenger Rail- 
iy Company, the Altoona & Logan Valley Railway Company and 
e Tyrone Electric Railway Company have been merged into one 
rporation, to be known as the Altoona & Logan Valley Railway 
mpany. A mortgage for $4,000,000 in favor of the Equitable 
‘ust company, of Philadelphia, has been entered in the office of 
e register and recorder, John W. Cliber, at Hollidaysburg, against 
e electric lines of the allied companies. The mortgage was given 
secure repayment of bonds issued at interest rate of four and 
e-half per cent. 


NEW GERMAN ELECTRIC RAILWAY—The Westhofen-Hohen- 
‘burg branch of the Hérder District Electric Street Railway was 
ened to traffic on September 19, 1903. In the spring of 1899 the 
Igemeine Lokal und Strassenbahn Gesellschaft in Berlin (Gen- 
al Suburban and Street Railway Company, of Berlin) began, under 
fifty years’ concession, the construction of a network of street 
ilways in the Horder district of the province of Westphalia. 
ith the completion of the above-mentioned line it now has 41.02 
lometres (25.49 miles) of tracks, connecting many important in- 
istrial towns in the province. The company, which was organ- 
ed in 1881, owns, controls and operates street railways in differ- 
it cities throughout Germany. It has a paid-up capital of 15,000,- 
0 marks ($3,570,000) and a bonded indebtedness of 19,000,000 
arks ($4,522,000). 


INTERURBAN SYSTEM HAS A NEW NAME—In order to 
roid the confusion due to the similarity of the names of the In- 
rurban and the Interborough railway companies, which operate 
e surface and elevated systems in this city, the Interurban Street 
ailway Company will in future be called the New York City Street 
ailway Company. An amended certificate of incorporation mak- 
g the change of name was filed in the county clerk’s office at 
‘hite Plains. The company operates the Metropolitan and Third 
venue systems, which comprise all the surface lines of Manhattan 
orough and the Union Railway Company’s lines in the Bronx. 
he amended certificate is signed by Thomas F. Ryan, Frank S. 
annon, Paul D. Cravath, George G. Haven, W. H. Baldwin, Jr., 
id Edward J. Berwind. The change of name was made on a vote 
' 77,060 shares of stock. One of the directors said that the filing 
' the amended certificate was for the sole purpose of changing 
ie Dame and had no other significance. There have been rumors 
cently that negotiations were in progress for merging all of the 
ansportation lines of the city, but it was denied that the adop- 
on of a new name for the Interurban was a move in that direc- 
on. 


MICHIGAN TELEPHONE SALE—The banking firm of N. W. 
arris & Company purchased in Detroit, on behalf of a syndicate 
! the bondholders, the Michigan Telephone Company. The sale 
as on foreclosure proceedings, and the price $4,100,000. The 
vndicate represented by N. W. Harris & Company has in it a 
umber of individual New York interests as holders of bonds, the 
omainder being held in Boston. ‘The issue is for $5,000,000, made 
1 1897 to run thirty years, and behind it is an indebtedness on 
otes amounting approximately to $2,500,000, controlled by the 
‘merican Telephone and Telegraph Company, which, through its 
onstituent company, the Western Telephone Company, owns the 
3.000.000 of Michigan Telephone Company stock. Defaulting in- 
erest on the bonds, which were secured by a consolidated mort- 


gage, the Michigan Telephone Company went into bankruptcy 
February 1 last. At the sale the American Telephone Company 
was the only bidder besides N. W. Harris & Company, their bid 
being $4,000,000. A representative of a minority stock interest 
from Boston made protest tha. the price did not represent the 
full value of the plant. It has not been determined as yet whether 
the new owners of the Michigan Telephone Company will under- 
take the operation of the property or will reorganize with a view 
to refunding its indebtedness. Plans for subsequent operations are 
uow under consideration. 


AN INDEPENDENT TELEPHONE SERVICE IN TORONTO 
JUNCTION—Negotiations have been completed whereby the Hum- 
bert Power and Light Company, which at present provides the 
electric light and power service in Toronto Junction, will be 
merged into the “Stark” Telephone, Light and Power Company. 
The new company has been formed for the purpose of supplying 
telephone, electric light and power service on the “Stark” system 
of distribution in Toronto and district. A franchise for twenty 
years has been obtained from the town of Toronto Junction, and 
the acquisition of the Humbert Power and Light Company will 
enable Mr. Stark to proceed at once with the construction of a 
telephone in combination with the existing light and power service. 
The agreement with the town provides for the supply of a tele- 
phone service within a radius of fifteen miles from the centre of 
the city of Toronto, at $6 per annum, and one cent per outgoing 
call, with a maximum charge per annum of $25 for business, and 
$15 for residence telephones. When, however, the system is in 
operation in the city of Toronto, with 3,000 subscribers, the maxi- 
mum charge will be increased to $40 for business and $20 for resi- 
dence telephones. Three hundred subscribers have already been 
obtained in Toronto Junction, and the work of construction will be 
proceeded with at once. The company has also about 3.000 con- 
tracts signed in Toronto, and arrangements will be made at an 
early date for the establishment of the “Stark” system in that 
city. It is the intention of the company to develop the Humbert 
water power to an extent which will enable it to supply all the 
current necessary for a telephone, light and power service in the 
city and suburbs. The directorate of the new company will in- 
clude the Hon. John Dryden, president; the Hon. Geo. E. Foster; 
Mr. J. Blacklock, manager of the Reliance Loan and Savings Com- 
pany: Mr. H. Waddington, managing director of the London Mutual 
Insurance Company: Mr. Gideon Grant, of Messrs. Dodds. Grant & 
Halliday, and the inventor, Mr. Alex M. Stark, who will be the 
managing director. 


NEW CHICAGO TUNNEL COMPANY—Enlarged powers and 
capital form the basis of a new incorporation of the Illinois Tele- 
phone and Telegraph Company at Springfield. The new concern, 
which succeeds to all the rights and privileges of the old com- 
pany, is known as the Illinois Telephone Company. It has $30,- 
000.000 capital, against $5.000.000 capital of the Illinois Telephone 
and Telegraph Company, which was organized and licensed June 
23, 1898. For the purpose of incorporating, the new concern paid 
$30,040 to the secretary of state in fees. According to Albert G. 
Wheeler, the object of the new incorporation is to get more money 
for the purpose of building sixty miles more of tunnels under the 
streets of Chicago, in addition to the twenty miles already in exist- 
ence. “We have spent $5.000.000 already,” said President Wheeler, 
“and under the new organization we shall spend $20,000,000 more. 
All our new work will be done under the ordinances which we al- 
ready have; they are amply sufficient for our purpose, and we 
shall not seek any new ordinances. We have already installed 
10.000 telephones in the business district of the city, and our plans 
are for the placing of 250.000 instruments all over the city, as well 
as doing a substreet rapid transportation business. Our bonded 
power under the old company was exhausted and we made the 
reorganization for financial reasons primarily.” The incorporators 
of the new company are Charles C. Wheeler, a brother of President 
A, G, Wheeler; Henry A. Wilkening. an attorney in the service of 
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for the company, Thomas A. Moran. According to the articles of 
incorporation the company has for its objects: “to furnish, trans- 
mit, convey and deliver signals, sounds, intelligence, packages, mail 
matter and general merchandise; power, heat and light by steam, 
water, air, electricity and otherwise, and to acquire, construct, dis- 
pose of, hold, maintain operate and lease to or rent from others 
all tunnels, instruments and appliances and other property, real 
or personal, in carrying out such objects.” The Illinois Telephone 
and Telegraph Company was given a franchise February, 1899, 
under which it has constructed the tunnels now in existence and 
partly in use. Its capital stock is $5,000.000, and it has out $5,000,- 
000 of bonds, disposed of through its financial agents, J. B. Russell 
& Company. The bonds are thirty-year five per cent gold securi- 
ties. The officers of the old company are: president A. G. Wheeler; 
vice-president, Clarence D. Simpson: secretary, Edwin W. Gearhart; 
treasurer, H. H. Brady, Jr.: assistant treasurer, J. C. Law. Under 
its franchise the Illinois Telephone and Telegraph Company is re- 
quired to construct at least fifty miles of tunnel within ten years. 
The twenty miles now built have been equipped forty feet below 
the street level, the trunk tunnels being fourteen feet high and 
twelve feet nine inches wide, and the laterals eight feet high by 
six eet wide. These tunnels are equipped with tracks and equip- 
ment for hauling heavy cars at fast speed, with the object of 
building up a profitable business of freight transportation. The 
railroad yards and depots have been connected with the tunnel and 
it is planned immediately to extend the service to the outlying sta- 
tions and the stockyards. No freight is yet being transported 
through the tunnels, but it is said by the company’s officers that 
this part of the business will begin on or before July 1 next. 


OBITUARY NOTICE. 

MR. WILLIAM LUKENS ELKINS, the traction magnate and 
financier, died at his summer home, “Ashbourne,” near Philadel- 
phia, on the evening of November 7, of a complication of diseases. 
Mr. Elkins was born near Wheeling, W. Va., on May 2, 1832. He 
was educated in tne public schools of Philadelphia, and engaged in 
the commission business. In 1862 he caisposed of a good business 
and invested all of his capital in the oil fields of Pennsylvania, for 
twenty years being one of the leaders in organizing companies for 
the oil trade. He built a large refining plant and obtained con- 
trol of the sale of illuminating oil for Pennsylvania. Other re- 
fineries in various sections of the state were also established by 
him, and in 1875 he became a partner in the Standard Oil Com- 
pany, disposing of all his oil interests in 1881. The work for which 
Mr. Elkins was most widely known was in connection with de- 
veloping and building street railways. He became a power in this 
direction, and ranked with the leading financiers of the country. 
In 1873 he invested heavily in the street railways of Philadelphia, 
and in a few years succeeded in consolidating all the lines into 
One‘iarge company. His first work in this line was the formation 
of tne Philaaclphia Traction Company, which acquired possession 
of the greater part of existing lines: and this work was completed 
with the formation of the Union Traction Company, which includes 
every street railway in Philadelphia, one of the largest and best- 
equipped in the country. His success in Philadelphia led him to 
reach out for other cities, and he became identified with the street 
railway systems of New York, Chicago, Baltimore, Pittsburg, Wash- 
ington and other large centres of population. He was a director 
of the Metropolitan Traction Company, of New York; the Balti- 
more Traction Company, of Baltimore; the North and West Side 
and United Traction companies, of Chicago, and the Consolidated 
Traction Company, of Pittsburg, and he was also a large stock- 
holder of the North Jersey, Pennsylvania, Philadelphia & Erie, 
Schuylkill Valley and Fort Pitt railroad systems. In addition to his 
railway interests, Mr. Elkins was a large investor in gas and elec- 
tric light companies, particularly in New York, Philadelphia, Bos- 
ton and Pittsburg. The United Gas Improvement Company, of 
Philadelphia, was organized by him, and this concern controls sixty 
plants in many cities, and supplies all the gas for Philadelphia. 
Mr. Elkins was a member of the Historical, Genealogical and 
Colonial societies, of Philadelphia; the Union League, Art and 
Country clubs, of Philadelphia; Maryland Club, of Baltimore; the 
Manhattan Club, of New York, and the Chicago Club. On January 
21, 1851, Mr. Elkins was married to Maria Louise, daughter of Mr. 
James Broomhall, of Delaware County, Pennsylvania. He had four 
children—George W., William L., Mrs. George W, Widener, and 
Mrs. Sidney F, Tyler. 
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. the old company, and Thomas A. Moran, Jr., son of the attorney 


TELEPHONE AND TELEGRAPH. 


SAN BERNARDINO, CAL.—A telephone line is to be bi 
from Dale to Amboy. 


LITTLE ROCK, ARK.—A telephone line is to be built fr 
Imboden to Black Rock. 


TRENTON, N. J.—The Lebanon Telephone Company intends 
extend its line to High Bridge. 


DIXON, ILL.—A new thirty-year franchise has been given 
the Lee County Telephone Company. 


HOUSTON, TEX.—The lines of the Northwestern & Beaumé 
Telephone Company will be extended. 


NEWTON, N. H.—The Exeter Telephone Company has asked 
right of way to locate poles in the town. 


CALIFORNIA, MO.—The California Telephone Company’s 1 
has been sold to J. B. Kemper, of Fulton. 


WALTON, N. Y.—A telephone company known as the Mas 
ville Telephone Company has been organized. 


BOSTON, MASS.—The Citizens’ Telephone Company is maki 
arrangements to extend its service to Meredith. 


ONTARIO, ORE.—An exchange will be placed in Ontario as sc 
as the telephone line is completed at this point. 


ALLENTOWN, PA.—A number of residents of Armstrong tov 
ship have organized a local telephone company. 


COLUMBUS, OHIO—Articles of incorporation have been filed | 
the Queen City Telephone Company, of Cincinnati. 


ALLENSVILLE, KY.—The Home Telephone Company, Clark 
ville, Tenn., will put in an exchange in this town. 


FREMONT, OHIO—The Fremont Telephone Company has 
creased its capital stock from $100,000 to $125,000. 


PEKIN, I[LL.—The Forest City Telephone Company voted 
increase its capital stock from $5,000 to $20,000. 


PERU, {ND.—The Peru Home Telephone Company has ca 
menced work on the extension of its line to Peoria. 


MANCHESTER, VA.—The Bell Telephone and Telegraph Cc 
pany has acquired the telephone franchise for this town. 


DEADWOOD, S. D.—It is stated that the Nebraska Telephc 
Company will install a $30,000 exchange within thirty days. 


BOONE, I0WA—The Boone County Telephone Company w 
spend $40,000 in this city in tue near future on improvements. 


GREENSBURG, PA.—Th? Bell Telephone Company is erecti 
new poles in this city and making other important improvemen 


DURANT, I. T.—The Chicksaw-Choctaw Telephone Compa: 
of this city, has purchased the line of the Western Telephone Ca 


pany. 

PHILADELPHIA, PA.—The business men of Frederick a 
Zieglersville will construct a telephone line connecting the t 
places. 


SPOKANE, WASH.—The Interstate Telephone Company has fil 
a petition for a franchise to run its telephone lines through t 


county. 


COLUMBUS, OHIO—The Crescent Telephone Company, of Le 
ville, Carroll County, has been incorporated with a capital 


$10,000. 


LINCOLN, NEB.—-The Central Illinois Telegraph and Telephc 
Company is laying out the route for a new through line to Bloo 


ington. ° 
BATESVILLE, IND.—The Batesville Telephone Company | 


elected the following officers: A. Bloemer, president; O. L. Newm: 
secretary; Dr, J. T. Ratcliff, vice-president; William Krieger, tre 
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irer. The company decided to put a new line between here and 
Jsgood this fall. 


REDDING, IOWA—The telephone line to connect Fall River, 


-assell and intermediate points with Redding is now said to be 
issured. ” 


WILMINGTON, KAN.—The Missouri & Kansas Telephone Com- 
pany is stringing twenty new lines southwest from Wichita through 
Mulvane. 3 


FULTON, N. Y.—The Empire State Telephone Company, of 
Jswego, has let the contract for the erection of a new exchange, 
ʻo cost $15,000. 


SENECA CASTLE, N. Y.—Poles are set for the Seneca-Gorham 
telephone line between Seneca Castle and the turnpike, and con- 
nection will soon be made, 


WALTON, N. Y.—Enough money has been raised to build the 
proposed telephone line from Andes over Cabin Hill to Hamden, 
and work has been commenced. 


BRADFORD, VT.—At a meeting of the West Newbury & Brad- 


ford Telephone Company, arrangements were made for the early. 


building of the company’s line. 


DYERSVILLE, IOWA— The Interstate Telephone Company will 
extend its lines from Galena to Dubuque and the towns in the 
southwestern part of Wisconsin. 


WINDSOR, N. C.—The town council has granted the Roanoke 
& Chowan Telephone Company a franchise to establish and operate 
a telephone exchange in Windsor. 


P:TTSTON, PA.—A charter has been granted the Northern & 
Lackawanna Telephone Company, of Fleetville, Lackawanna 
County, with a capital of $5,000. 


NEWBURGH, N. Y¥.—The Colonial Telephone Company has put 
in 7,000 additional feet of cable recently, and is now laying a cable 
from Washington Heights to its central office. 


CONNELLSVILLE, PA.—The Tri-State Telephone Company has 
constructed a line from Scottsdale to Uniontown, and has also in 
operation a line from Connellsville to Dawson. 


HUNTINGTON, CT.—The officers of the new Huntington Local 
Telephone Company are: President, T. F. Bartlett; vice-president, 
William Card; treasurer and secretary, D. B. Loverin. 


COLUMBUS, OHIO—The Payne Home Telephone Company, of 
Payne, nas been incorporated with a capital stock of $15,000, by 
C. BE. Hyman, J. Woolard, J. W. Venrick and Frea Paul. 


PROVIDENCE, R. I.—The sale of the Dixon Telephone Com- 
pany’s system to the Providence Telephone Company gives that 
company control of all the lines in the state as far as Westerly. 


ROCKFORD, ILL.—The Central Union Telephone Company is 
about to erect a new building at Belvidere, and will also make 
many improvements to its lines. About $75,000 will be expended. 


INDIANAPOLIS, IND.—The Burrows Telephone Company, of 
Burrows, Carroll County, has been incorporated with a capital of 


$5,000. The company will operate a line in Carroll and Cass coun- 
ties. 


KEWANEE, ILL.—At a meeting of the Stark Telephone Com- 
pany the following directors were chosen: E. G. Cole, of Toulon; 


M. Sparr, of Wyoming; J. H. D. Duncan, of Elmira; F. Price, of 
Goshen. 


COLORADO SPRINGS, COL.—The Colorado Telephone Com- 
pany is expending nearly $20.000 in additional cable for city use. 


und is also stringing two extra circuits between the Springs and 
Denver. 


LIVINGSTON, MONT.—The new telephone line between Living- 
cton and Bozeman, which has been under construction by linemen 


of tbe Rocky Mountain Bell Telephone Company for over a month, 
is now completed. 


WORCESTER, MASS.—The Conant & Parker Telephone Com- 
pany has organized and elected the following officers: Clarence 
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Parker, president; Frank Conant, vice-president; Harry B. Parker, 
secretary and treasurer. 


DECATUR, IND.—The directors of the Citizens’ Telephone 
Company have elected the following officers for the next term: 
Henry Hite, president; J. Baker, vice-president; F. M. Shirmeyer, 
secretary; Ed. Ehringer, treasurer. 


HAMILTON, OHIO—The county commissioners have granted 
the Willey Elevator Company, of Ross, Ohio, a franchise for the 
construction of a telephone line in the southwestern part of the 
county for a period of twenty-five years. 


PRINCETON, ILL.—The Bureau County Mutual Telephone 
Company has been incorporated with its capital stock fully paid up, 
and has elected officers as follows: J. Stauffer, president; Ed. 
Swanson, secretary; J. L. Martin, treasurer. 


HOUSTON, TEX.—The Northeast Texas Telephone Company, of 
Sulphur Springs, has been incorporated with a capital stock of 
$50,000. The company will operate in the counties of Hopkins, 
Franklin, Delta, Hunt, Rains, Wood and Upshur. 


ROCHESTER, N. Y.—The Dundee & Tyrone Telephone Com- 
pany has been organized, and the following board of directors 
elected: Philander S. LaFever, Fred Kendall, Eugene U. Bigelow, 
T. N. Howell, Frank Yost, D. S. Crawford, Charles Losey, E. D. 
Backer, G. A. Motham. 


MONTPELIER, VT.—The Vermont Telephone and Telegraph 
Company has completed another farmers’ line extending through 
the town of Berlin via Berlin Corner, nearly to the Williamstown 
line. Work has also been begun on another subscribers’ circuit to 
East Montpelier, Plainfield and North Montpelier. 


AMITYVILLE, N. Y.—The village board of trustees has granted 
to the New York & Long Island Telephone Company a franchise to 
construct and maintain an independent telephone system through 
the corporate village limits. The terms of the franchise require 
tha! a portion of the wiring be placed underground. 


FORT WORTH, TEX.—A charter has been granted to the Reser- 
vation Telephone Company, of White Eagle, with a capital of $5.000. 
The incorporators are G. L. Miller, of Bliss; W. Carson and R. S. 
Steel, of White Eagle; R. M. Bressie, G. H. Brett and J. P. 
Souligny, of Ponca City; W. H. Vanselous, of Blackwell. 


JOHNSTOWN, PA.—The Huntingdon & Clearfiela Telephone 
Company has authorized the construction of a line from Clearfield 
‘vhich will take in Mahaffey, Glen Campbell, Arcadia, Barnesboro, 
Hastings, Spangler and Carrolltown. It is expected that the com- 


pany will give service to Pittsburg and possibly Philadelphia, via 
Johnstown. 


HAMLIN, N. Y.—The Hamlin Rural Telephone Company has 
been organized with the following officers: D. R. Singleton, presi- 
dent; Charles Basse, treasurer; H. F. Newman, secretary; Chris 
Rath, T. O. Swanson, B. J. Snook, James G. Barry, D. R. Singleton, 
Charles Basse and H. F. Newman, directors. 
install a first-class telephone system. 


The company will 


NEW BEDFORD, MASS.—The Southern Massachusetts Tele- 
phone Company has decided to install a common battery switch- 
board of the latest type in place of its present equipment in this city. 
The company estimates that the proposed change will involve the ex- 
penditure of from $60,000 to $75,000, and it will probably be a 
year before the work will be completed. 


ALBION, N. Y.—The Rural Telephone Company, which started 
northwest at or near Lyndonville, in this county, has extended its 
area, and has been so successful in its- operations a reorganization 
has been decided upon. A sale has been made to a new company 
known as the Lakeside Telephone Company, with $100,000 capital. 
The company’s lines will soon cover all the territory between 
Olcott and Brockport and, it is said, will eventually become a part 
of the independent trunk line in this state. The company has 
given a mortgage for $40,000 to the Rochester Trust Company, ta 
secure funds to continue the work of construction in this county. 


‘wee 
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ELECTRIC LIGHTING. 


COLUMBUS, OHIO—The Mt. Victory Electric Light Company 
has been incorporated with a capital of $10,000. 


FLORENCE, NEB.—The council has passed an ordinance 
granting a twenty-five-year franchise for an electric light plant. 


CONCORD, N. H.—Articles of incorporation have been filed 
by the Greenville Electric Light Company. The capital stock is 
placed at $2,000. 


YORK, PA.—The Edison Electric Light Company’s new con- 
tract with the city provides that lights shall be furnished at $40.15 
per light per year. 


LAKE CITY, MICH.—The machinery for the new electric light 
plant for this village has arrived, and it is expected that the plant 
will be in operation in about a month. 


OMAHA, NEB.—The Electiic Light Company, which was re- 
cently granted a franchise and a contract for street lighting in 
Florence, has begun the work of extending its wires to that city. 


SARANAC, MICH.—The village board has granted D. G. Hahn, 
of this place, a thirty-year franchise for electric lights, and made 
a contract with him to light the streets for ten years commenc- 
ing December 1. 


FREDERIC, WIS.—The village council has passed an ordinance 
granting Frank McDonogh, of Eau Claire, the right to begin work 
on an electric light plant, and also contracted for lighting the 
streets for five years. 


STREATOR, ILL.—It is stated that the Streator Street Rail- 
way Company will install an electric light system in this city. All 
the preliminaries have been arranged, and the work will be pushed 
as rapidly as possible. 


WASHINGTON, D. C.—The Universal Light and Power Com- 
pany has been incorporated by Robert K. Van Mater, Ralph 
Wormelle, Edwin L. Bradford and Leonard A. White. The com- 
pany has a capital of $750,000. 


NASHUA, N. o.—The property of the Milford Electric Light 
Company has been sold. It was bid in by an agent for the bond- 
holders for the sum of $53.800. It is stated that the majority of 
the bondholders are Boston paries. 


RALEIGH, N. C.—The Yadkin River Electric Power Company 
uas been incorporated with an authorized capal of $5,000,000. 
The object of the company is to develop the water power of the 
Yadkin river in the counties of Montgomery, Stanley, Davidson, 
Rowan and others. 


WOONSOCKET, R. I.—The Uxbridge & Northbridge Electric 
Company is installing a new 250-horse-power engine, and a new 
150-kilowatt direct-connected alternating generator is also being 
put in. The company is putting up a new line to Douglas, and the 
new machinery will be used to furnish the power. 


SOUTH BEND, IND.—The South Bend Electric Company 
has been awarded a ten-year contract for street lighting, beginning 
with January 1, 1905. It will require about one year to install the 
system. Enclosed alternating arcs will be used, and the electric 
company is to furnish everything complete, including iron poles 
and other equipment. The bid was as follows: arc lamps sus- 
pended in the centre of the street, $78.75 per year, arc lamps sus- 
pended from iron poles, with wires underground, $95 per year; 
with wires overhead, $83 per year; incandescent lamps, fifty candle- 
power, $32 per year. 


MARSHFIELD, VT.—It is stated that a large central plant to 
develop power for manufacturing purposes from Molly’s brook 
and Peacham lake is proposed by P. T. Kelley, of Whitefield, N. H., 
who has leased the privileges of the Molly’s Falls Electric Light 
and Power Company for a long term. In addition to the Molly’s 
Falls property, Mr. Kelley has secured options on all the 
available property suitable for reservoir purposes on the entire 
length of Molly’s brook, together with additional mghts which 
will permit the raising of Peacham pond. According to present 
Plans about $60,000 will be spent immediately in developing the 
privileges. It is the intention of the promoters merely to furnish 
power for manufacturers in the vicinity. 


ELECTRICAL REVIEW 


ELECTRIC RAILWAYS. | 


SEATTLE, WASH.—Right of way for an electric street car If 
through the Fort Lawton military reservation has been granted 
the Seattle Electric Company. . 


EVANSVILLE, IND.—The promoters of the Mount Vernon al 
Evansville Traction line state that the work of acquiring the rig 
of way between the two cities has been completed. 


JACKSONVILLE, ILL.—The contract for the construction | 
the Jacksonville & Concord Railway has been let, and the wol 


will commence at once, with the intention of completing the rot 
by January 1, 1904. 


ASHTABULA, OHIO—Ashtabula county commissioners hay 
granted a fifty-year franchise for an electric line from Geneva i 
Meadville, Pa., by way of Harpers Field, Austinburg, Denmar| 
Pierpont and Linesville. 


PAPILLION, NEB.—L. C. Hurd, representing the Omaha, Li 
coln & Beatrice Electric Railway Company, states that the wor 
of grading will begin shortly. It is expected that the road wi 
be in running order within a year at the latest. 


CINCINNATI, OHIO—The Cincinnati Rapid Transit Railwa 
Company has been incorporated with a nominal capital, to be il 
creased by $2,500,000 at an early date. It is proposed to build eh 
vated and subway lines from Cincinnati to Dayton and to Norwooc 


INDIANAPOLIS, IND.—The Indiana Union Traction Compan 
announces that the Indianapolis Northern line from this city t 
Logansport, the Anderson line to Elwood, and the line fron 
Alexandria to Muncie, will all be in operation by the first of nex 
year. 


ARDMORE, I. T.—The Sulphur Springs Railway Company ha 
mortgaged its road running from Sulphur to Scullen, a distance o 
about eight and one-half miles, to the St. Louis Union Trust Com 
pany for $500,000, for the purpose of constructing its line of rail 
way from Scullen to Sulphur. 


INDiANAPOLIS, IND.—The Indiana Coal and Traction Com 
pany has filed a $5,000,000 mortgage, covering fourteen miles o 
electric road, operating from here to Plainfield, and 165 miles t 
be constructed to Terre Haute and Rockville. It is to be operate 
as an electric coal-carrying road. 


MADISON, WIS.—The Chicago and North-Western Lakes Elec 
tric Railway Company, Alexander Clark, president, nas filed a 
amendment to its charter with the secretary of state, providin; 
for the construction of a branch line from the south state line, i 
Kenosha County, into the city of Milwaukee, forty-five miles. 


SENECA FALLS, N. Y.—Electric road surveyors are doing th 
preliminary work on a projected line to Ithaca from Seneca Falls 
Options have been obtained in the highway leading through th 
villages of Fayette, Ovid, Farmer, Lodi and Trumansburg. Th 
plans are for a freight and express road, besides passenger traffic 


MADISON, WIS.—The Eastern Wisconsin Railway and Ligh 
Company, to construct and operate an electric line between Ost 
kosh and Fond du Lac and through contiguous territory, has bee 
incorporated. The location of the company is at Fond du Lai 
The capital stock is $500,000, and the incorporators are: Frank E 
Hoskins, Benjamin Wild, Sr., and Leander Choate. 


GREENCASTLE, PA.—The Greencastle, Waynesboro & Chan 
bersburg Trolley Company is building a railway to unite Frankli 
and Adams counties. The line from Penmar to Waynesboro ha 
been completed and put in operation, and the line from Wayne: 
boro to Greencastle, a distance of nine miles, is fast nearing con 


pletion. It is announced that the whole line will be in use withi 


a month. 

ZANESVILLE, OHIO—Estimates for the twenty-two miles c 
railway which the Southeastern Ohio Railway, Light and Powe 
Company purposes building frem Zanesville to Sayer, via Ros 
ville, Crooksville and intermediate points, have been complete: 
and it is reported that the cost of the undertaking will be som: 
where between $800.000 and $850,000. Active work is to be starte 
not later than February or March of next year. 


BROCTON, ILL.—A numer of citizens of Oakland recently hel 
a meeting with a committee of Charleston citizens, for the pu 
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pose of considering the building of an interurban line from Ogden, 
in Champaign County, to Charleston. Much interest is manifested 
in the project. The proposed line will extend from Ogden to 
Charleston, through Homer, Broadlands, Newman, Brocton, Oak- 
land, Hindsboro, Rardin, Fair Grange and on to Charleston. 


DAVENPORT, IOWA—Articles of incorporation of the lowa 
City, Davenport & Muscatine Railway Company have been filed. 
The company has a capital of $1,500,000, and purposes to build 
an electric road from Davenport and Iowa City. The incorpo- 
rators of the company are the Hon. Milton Remley, Stephen Brad- 
ley and H. B. Berry, all of Iowa City; Colonel E. J. Spencer, 
Thomas W. Crouch, L. S. Mitchell and L. B. Pierce, all of St. Louis. 


HARTFORD, CT.—The annual meeting of the Hartford & Tor- 
rington Tramway Company was held recently and directors were 
elected. The officers are: President, M. C. Webster; vice-president, 
Walter Holcomb; secretary, N. E. Pierce, and treasurer, E. B. Mans- 
field. The two years’ extension of time which was granted by the 
last legislature was accepted and the expectation of the directors 
is to build and connect with the line at Terryville within the limit. 


WESTBORO, MASS.—It was practically decided at a meet- 
ing of the stockholders of the Westboro & Hopkinton Street Rail- 
way, held recently, to merge the line into the Boston Suburban 
Street Railway, which runs from Newton to Hopkinton. No formal 
vote was taken, but the election of a new board of directors was 
taken to signify that the lines will be merged, thus giving the 
Boston Suburban Railway another link in its proposed line to 
Worcester. 


RUSHVILLE, IND.—The Indianapolis & Cincinnati Traction 
Company has purchased the entire line of the Indianapolis, Shelby- 
ville & Southeastern. Directors have been chosen as follows: 
Messrs. Ball, of Muncie; Stanton, of Anderson; Hough, of Green- 
field; Wild, Gardner and Reed, of Indianapolis, and Claude Cam- 
bern, of this place. At a meeting of the directors officers were 


elected as follows: President, Mr. Ball; secretary, Mr. Reed; treas- 
urer, Mr. Wild. 


NASHUA, N. H.—It is stated that a deal consummated here 
practically makes an electric road certain between this city and 
Manchester, in the next few months. Officials of the Goffs Falls, 
Litchfield & Hudson Electric Railway Company have filed a mort- 
gage conveying to the American Loan and Trust Company, of 
Boston, all the property they may acquire, to secure $300,000 in 
five per cent, twenty-five-year gold bonds, maturing July 1, 1928. 


This road will complete a through line from Concord, N. H., to 
Boston. 


MEMPHIS, TENN.—The Shelby County Traction Company has 
filed its charter, proposing to build an electric railway from Mem- 
phis to Collierville, about eignteen miles. The line projected 
passes through Aulon, Buntyn, White Station, Ridgeway, German- 
town, Forest Hill, Bailey’s and Neville. It is also proposed to 
build an electric lignt plant at Collierville, and furthermore to fur- 
nish light all along the line. The incorporators are T. J. Latham, 


H. C. Williamson, Thomas Wellford, J. M. Goodbar, J. M. Hill and 
I. B. Hudson. 


WEST CHESTER, PA.—To promote a trolley line between 
West Chester and Pottstown a number of farmers residing along 
the proposed route have organized the Pottstown & West Chester 
Improvement Company, with these officers: President, Bayard A. 
Conard, of Font; vice-president, Frank Green, East Goshen, and 
secretary, Horace Fetters, Upper Uwchlan. The proposed trolley 
will pass through Oaklands, Whitford, Lionville, Eagle, Font, Lud- 
wig’s Corner, Nantmeal Village and Pughtown, and will open up 
a country that is not touched by a steam road. 


LOUISVILLE, KY.—The Cincinnati Municipal and Securities 
Companies naving recently acquired the rights of way to Ver- 
sailles through Central Kentucky, has begun work on the construc- 
tion of a suburban railway from Frankfort to Versailles. This 
company recently purcaased the Frankfort & Suburban Street Rail- 
way, and will connect with that line. A new company with $250,- 
000 capital stock to construct the road will be incorporated, with 
leading Frankfort and Cincinnati people as officers and stock- 


nolders. Ample capital is already in possession of the company 
to complete the construction and equipment. 
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NEW YORK CITY, N. Y.—The state railroad commissioners 
of New York are consideysing the application of a New York city 
interborough railway company for permission to construct an elec- 
tric railroad in certain streets and avenues in the Bronx. The 
Union Railway Company, of the Bronx, is opposed to the plan 
and submitted a plan of its routes and the projected but uncon- 
structed lines of the People’s Traction Company to show that the 
Bronx is adequately supplied with transit facilities. The plans 
of the proposed interborough lines show them crossing the Union 
and People’s Traction lines at forty-six points. 


AUSTIN, TEX.—The charter of the Wichita Falls & Oklahoma 
Railway Company has been filed for record in the office of the sec- 
retary of state. The purpose of the company is to build and operate 
a line of railway from Wichita Falls northeast to the Red river, 
at a point in Clay County, a distance of thirty miles. The general 
offices of the company will be located at Wichita Falls, Tex., and 
the incorporators are Morgan Jones, of Denver, Col.; N. Harding, 
D. T. Bomar, W. E. Kaufman, A. M. Young, J. G. Wilkinson, E. W. 
Taylor, Ben W. Fonts and H. C. Erdington, of Fort Worth; Frank 
Fell, of Wichita Falls. The road will be extended north from the 
Red river to points in Oklahoma, and will connect at Wichita 


Falls with the Fort Worth & Denver City and the Wichita Falls 
railroads. 


IND:ANAPOLIS, IND.—A deal for a valuable piece of ground 
in the business part of Muncie has been practically closed by the 
Indiana Union Traction Company. It will probably be used for 
the site of a large union station for a number of the electric trac- 
tion lines entering Muncie. The roads that are to use this station, 
if the project snould carry, are the Muncie & Portland Traction 
Company; the Muncie, Hartford City & Ft. Wayne Traction Com. 
pany; The Dayton & Muncie Traction Company, and the two lines 
out of Muncie of the Inalana Lnion Traction Company. It is 
stated by officials of the Indiana Union Traction Company that if 
the new station is had it will not mean that the headquarters of 
the company will be removed from Anderson. The building will 
probably cost in the neighborhood of $75,000. 


CANTON, ILL.—Stockholders of the Illinois Central Electric 
Railway Company recently held their organization meeting in the 
company’s general office in the Randolph Building, Canton, Ill. 
Fred A. Dolph was chosen cheirman and D. J. Peffers, secretary. 
A committee consisting of O. J. Boyer, E. A. Heald and R. F. 
Henkle was appointed to present nominations for the board of 
directors. On their recommendations the following board was 
Selecteu: U. G. Orendorff, W. O. Dean, R. F. Henkle, James A. 
Lawrence, E. A. Heald, W. D. Plattenburg, George Shawver, Will- 
iam Hanlon, M. W. Rafferty, L. W. Morton, Fred A. Dolph, J. W. 
Gaddis, C. L. Whitnah, J. L. Andrews, James David. The board 
then organized and chose the following officers: President, U. G. 
Orendorff; vice-president, W. O. Dean; second vice-president, R. F. 
Henkle; third vice-president, J. A. Lawrence; secretary, W. D. 
Plattenburg; treasurer, E. H. Heald. The term of officers and 
members of the board of directors will expire at the annual meet- 
ing in January. 


MARLBOROUGH, MASS.—The Marlborough & Framingham 
Street Railway Company has been authorized by the railroad com- 
missioners to issue $105,000 new stock at par for the purpose of 
owning, holding and operating the street railway property for- 
merly belonging to the Marlborough Street Railway Company, and 
purchased at a rece: ‘ers’ sale. In Novemver of last year the Marl- 
borough company was unable to meet $113,000 damage claims grow- 
ing out of an accident, and, after offering to compromise for $25,000, 
which offer was refused, applied for a receiver. The company 
owned and leased about fifteen miles of road. It has $80,000 of 
stock and the same amount of six per cent bonds outstanding. It 
has paid no dividends the last two years. For the year 1901-1902 
gross earnings were $64,559; net, $17,544, and interest at six per 
cent, taxes, etc., $20,421, thus leaving a deficit of $2,877. The Fram- 
ingham road, which, with the above, forms part of the Boston & 
Worcester Electric Company’s system, has authorized an outstand- 
ing $60,000 of stock and $60,000 of five per cent bonds. This is 
exclusive of the new stock issue authorized. For the year ending 
September 30, 1902, net earnings were $9,859 and a surplus left, 
after charges of $4,245, of $5,614. The company operates seven and 
one-half miles of track between Framingham and Marlborough. 
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PERSONAL MENTION. 


Mii. HENRY SANGER SNOW has resıgned the presidency of 
the Brooklyn Polytechnic Institute. 


MR. RICHARD H. RICE has been engaged by the General 
Electric Company, Schenectady, N. Y., as steam consulting engineer. 
Mr. Rice is a graduate of Stevens Institute. 


CAPTAIN JAY J. MORROW, Engineers, U. S. A., has been de- 
tailed for duty as assistant to the Engineer Commissioner of the 
District of Columbia, succeeding Captain H. C. Newcomer. 


MR. N. J. HIGHLEY has tendered his resignation as superin- 
tendent of the Belvidere (Ill.) Gas and Electric Company, to ac- 
cept the managership of the Iowa City Gas and Light Company. 


MR. C. F. MacGILL has tendered his resignation as mechanical 
superintendent of the Canadian General Electric Company’s works, 
at Peterboro, to accept a similar position with the Westinghouse 
company, Pittsburg, Pa. 


MR. JOHN MUSTARD has established an Office at 1617 Real 
Estate Building, Philadelphia, and will represent several electrical 
specialty manufacturers. Mr. Mustard was formerly with the Wag- 
ner Electric Manufacturing Company. 


MR. CHARLES T. BISHOP, formerly with Ladenburg, Thal- 
mann & Company, New York, and late paymaster of the U. S. 
Naval Service, has been appointed auditor of the H. W. Johns- 
Manville Company, 100 William street, New York city. 


PROFESSOR A. MARSTON, of the civil engineering department 
of the Iowa State College at Ames, Iowa, has been appointed by 
the government to take charge of the civil engineering exhibits 
of the various colleges and schools at the St. Louis Exposition. 


MR. WILLARD L. CANDEE, manager of the Okonite Company, 
Limited, New York, accompanied by his wife and daughter, sailed 
November 4 on the Cedric for Liverpool. Mr. Candee will be 
abroad for six weeks, making his headquarters at the Hotel Cecil, 
London. 


MR. ALFRED T. CALL, late engineer in charge of tests of tor- 
pedo boat destroyers for J. J. Thornycroft & Company, of London, 
England, is now in Ontario, Canada, investigating a new steam tur- 
bine of Canadian manufacture on which he has made some success- 
ful tests. 


MR. JOHN W. GODFREY, who for the past eleven years has 


been chief electrician for the United Electric Light Company, 


Springfield, Mass., has been appointed chief engineer of the New 
Milford Power Company. Mr. Godfrey entered upon his new duties 
November 1. 


MR. IRVING H. REYNOLDS will shortly retire from the Allis- 
Chalmers Company, and the duties of chief engineer will be as- 
sumed by the engineers in charge of the various departments, these 
engineers availing themselves of the advice of Mr. Edwin Reynolds, 
consulting engineer of the company. 


MR. T. C. FRENYEAR, for eight years manager of the Buffalo 
branch of the Westinghouse Electric and Manufacturing Company, 
has been appointed to take charge of the Toronto office of the new 
Canadian Westinghouse Company. Mr. T. Frank Dryden will have 
charge of sales in the Toronto district. 


MR. W. H. ZIMMERMAN, M. E., who for the past two years has 
been on the engineering staff of the Arnold Electric Power Station 
Company, has been appointed general manager of the De Kalb- 
Sycamore Electric Company, De Kalb, Ill. Mr. Zimmerman is a 
graduate of the University of Illinois, class of ’97, where he re- 
ceived the degree of mechanical engineer. 


PROFESSOR HARRY C. JONES, Ph. D., of Johns Hopkins Uni- 
versity, recently delivered a lecture before the Brooklyn Institute, 
department of chemistry and physics. The subject of his address 
was “Physical Chemistry.” Professor Jones will shortly deliver 
another address at the same place on “Application of Certain 
Physical Chemical Generalizations to Organic Chemistry.” 


M. EMILE GUARINI, the well-known engineer and technical 


writer, has translated into French a series of articles on wireless 


telegraphy, originally published in the Scientific American. These 
describe briefly the early work on wireless transmission of signals, 
in which the translator himself took part. Marconi’s work is de- 
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scribed in full, and the theory of the propagation of elec 
waves is discussed. 


MR. H. G. TYRRELL has been appointed chief engineer o 
Brackett Bridge Company, with works at Glendale, Ohio, and 
at 83 Atlas Bank Building, Cincinnati, Ohio. Mr. Tyrrell 
well-known author and authority on engineering subjects, anc 
often contributed articles to the engineering press, both in Am 
and Europe. His best-known books are “The Bridge and Struc 
Index,” “Mill Building Construction,” and “American Park Brid 


ELECTRICAL SECURITIES. 

It seems probable that within a short time there will co 
breaking away of the sentiment that the iron and steel ind 
is a more or less true barometer of financial and industrial c 
tions. For a long time, under rush order conditions, the 
industry presented a stable appearance and paralleled the rai 
industry, so that these two were allied as indicating the ge 
conditions. At the present time, however, with a persistent: 
clining steel market, the railroads, which appear to be a b 
index of the general prosperity, are steadily showing increased 
ings and an improved passenger and freight movement. No 
doubts the importance of a decline in iron and steel products 
this should not be allowed to balance the whole of the indus 
community. Retrenchments which have been setting in, and vw 
will, no doubt, be inaugurated, are dictated by good business pc 
and the cut in prices of iron and steel will probably have the « 
of stimulating new buying and new construction. This, in © 
will put more operatives to work, which, in its turn, will cre: 
better circulation in all quarters. 

It 1s confidently expected that the monetary situation will 
about the same until the end of the year. Banking inte 
will be forced to execute some probably drastic measures in c 
to meet the heavy first-of-the-year disbursements, when there 
general settling up of business accounts. The fact that the bus: 
community has been able to show up during the waning mont? 
the year in as good shape as it has, augurs well for a resum] 
of business on a normal basis with the beginning of the year, 
at least a reasonable percentage of the prosperity of the last 
years can be expected. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 7. 


New York: Closing. 
Brooklyn Rapid Transit................. 355% 
Consolidated Gas ..................2000. 177 
General Electric ............. ccc eee ee eee 147 
Kings County Electric................... 150 
Manhattan Elevated .................... 136% 
Metropolitan Street Railway............. 109% 
New York & New Jersey Telephone....... 140 
Westinghouse Manufacturing Company... 165 

Boston : Closing. 
American Telephone and Telegraph...... 126%, 
Edison Electric Illuminating............. 240 
Massachusetts Electric .................. 76 
New England Telephone................. 122 
Western Telephone and Telegraph preferred 75 

Philadelphia: Closing. 
Electric Company of America........... T3% 
Electric Storage Battery common......... 45 
Electric Storage Battery preferred........ 45 
Philadelphia Electric .................... 5% 
Union. Traction. ov x.evisacsvectagieds Soke 43% 
United Gas Improvement................ 79% 

Chicago: Closing. 
Chicago Telephone ...................... 115 
Chicago Edison Lignt .................... 140 
Metropolitan Elevated preferred.......... 56 
National Carbon common................. 1714 
National Carbon preferrea................ 87 
Union Traction common................. 7 
Union Traction preferred................ 30 


Northwestern Elevated for October carried daily an averag 
71,617 passengers, an increase of 2,055. 

The daily average of passengers carried during October on 
South Side Elevated was 85,788, a gain of 2,676. 

Metropolitan Elevated carried for October a daily average 
117,387 passengers, a gain of 1,407. 
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INDUSTRIAL ITEMS. | | 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is send- 
out samples of its “O. K.” duplex telephone wire. This wire is 
de in three colors—brown, maroon and black. Samples and 
ces may be had on application. 


THE NATIONAL CARBON COMPANY, Cleveland, Ohio, is dis- 
uting an attractive folder entitled “There ls Light Within.” 
is company will be pleased to send a sample shipment, subject 
return at its expense, to any consumer who has not commenced 
use of this carbon. 


THE HAWKS ELECTRIC COMPANY, 156 Pearl street, Boston, 
ss., has on hand a complete equipment of electrical apparatus 

a modern factory plant. This includes generators, switch- 
rds, motors, ete. In addition to this there are several bargains 
engines, generators, etc. 


THE SIMPLEX ELECTRIC HEATING COMPANY, Cambridge- 
t, Mass., has just issued a catalogue descriptive of electric 
ndry and tailor’s irons. The catalogue deals with the subject 
electric pressing irons in a manner which will be appreciated 
the progressive manufacturer who is seeking advanced ideas 
d methods. Copies will be sent on request. 


THE WHEELER REFLECTOR COMPANY, 156 Pearl street, 
ston, Mass., will be pleased to send on request its catalogue No. 

This is descriptive of reflectors, shades, clusters, large chan- 
liers, headlights, lanterns, street fixtures and other electrical 
cialties. The catalogue contains illustrations, sizes and prices, 
d covers every condition where plain or ornamental lighting is 
sired. 


THE THERMO-ELECTRIC COMPANY OF AMERICA, Indian- 
olis, Ind., has been incorporated with a capital stock of $1,000,000, 
der the laws of Nevada. This company has been formed to pro- 
yte the invention of H. Barringer Cox. This is a thermoelectric 
nerator which not long ago was given considerable notoriety in 
> daily press. This apparatus, it is stated, transforms heat vibra- 
ms into electricity. 


THE NATIONAL ACME MANUFACTURING COMPANY, 
eveland, Ohio, is distributing a very useful catalogue and price 
t of its product. This consists of milled screws, and set and 
p screws in both V and United States standard threads, in both 
yn and steel. The catalogue is indexed so that it is possible to 
‘ate immediately any distinct type of screw or other article. 
iis catalogue will be sent on request. 


THE ANDERSON ELECTRICAL SUPPLY COMPANY, Ander- 
n, S. C., has been organized to do a general business in electrical 
pplies and construction. The company is composed of Mr. E. S. 
oorer, manager of the Anderson Telephone Company, and Mr. 
W. Evans, a business man of Anderson. This company will 
rry a full line of electric light and telephone supplies, and will 
yall manner of electrical repairs and construction. 


THE GENERAL ELECTRIC -COMPANY, Schenectady, N. Y., 
s added another series of bulletins to its advertising literature, 
l of which are of great interest and of practical value. These 
e bulletins 4339 and 4344, respectively, and describe and illustrate 
= detail automatic circuit-breakers, type M, for 600-volt direct- 
irrent circuits; Meridian lamps; standard photometer lamps; list 
’ polyphase power plants, and slow and moderate speed motors, 
‘pe M. P., form H. 


THE EDISON ELECTRIC ILLUMINATING COMPANY, Bos- 
m. Mass.. in the November number of Edison Light, gives a 


umber of interesting sketches on the use of electric illumination 
y and around Boston. A description is given of the new chimney 
t the L street station. The extreme height of the chimney is 
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250 feet 6 inches. The diameter from the outside walls at the base 
is twenty-four feet eleven and one-quarter inches. The diameter 
from inside walls at base is nineteen feet six inches. 


THE BRYAN-MARSH COMPANY, New York and Chicago, has 
issued an attractive booklet entitled “The Views of the Electrical 
Editors.” This contains several reprints of the descriptive articles 
which have recently been written, calling attention to the new 
Bryan-Marsh “Imperial” lamp. This is a new type of lamp which 
the Bryan-Marsh Company is placing on the market. It is so de- 
signed that, after reaching the eighty per cent line of candle- 
power, it burns out, so that there ıs no possibility of a dim lamp. 


HENRY R. WORTHINGTON COMPANY, New York, is building 
a centrifugal pump of novel design and great capabilities for ex- 
hibition at the St. Louis Exposition. This pump is a departure 
from the usual centrifugal practice. It will be capable of deliver- 
ing about 500 gallons of water per minute against a head of 250 
pounds per square inch, and with high efficiency. This pump is 
of the type known as the multi-stage, turbine centrifugal, and 
differs in a number of respects from the centrifugal pumps with 
which engineers have been familiar. 


THE H. B. CAMP COMPANY, Chicago, 111., will be pleased to 
send upon application a circular describing the Lake divided con- 
duit. A patent has been issued for this conduit under date of 
October 27, 1903, to Mr. Edward N. Lake. The goods are being 
manufactured under this patent by the H. B. Camp Company. This 
form of tile, instead of having its walls split so that the joints are 
diametrically opposite with respect to each other, is so divided that 
the joints in the opposite walls are offset. When the tile is laid, 
the joints in any one tile will be opposite with respect to the 
joints in the tile adjacent. 


THE NATIONAL OIL BURNER AND EQUIPMENT COM- 
PANY, of St. Louis, is placing on the market the Branch life net 
for elevator shafts, invented by Mr. Joseph G. Branch, chief in- 
spector of boilers and elevators, St. Louis. This device is placed 
at the bottom of elevator shafts, so as to catch a body falling 
down the shaft, preventing fatalities due to such accidents. It 
consists of a net held on two sides by rods which are supported 
on each end by strut arms. The lower ends of these arms fit into 
bearings in pillow blocks, which are bolted to a stout plank. This 
plank is securely fastened to the bottom of the shaft. The end is 
held taut by large compression springs acting at the upper ends of 
the strut arms. The springs are supported and held in place by 
pieces of large pipe, and are free to move along these pipes. When 
a falling body strikes the net, the fall is broken by the net, com- 
bined with the action of the springs. The net will give and sag, 
and the arms close up. The pipes are also free to move endwise 
through proper openings made in the upper ends of the strut 
arms, permitting them to close in and break the force of the fall. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., manufacturer of the chlor.de accumulator, has recently 
closed a contract through the Canadian General Electric Company, 
Limited, its representative in Canada, for an installation in the 
power-house of the Toronto Railway Company; this battery con- 
sists of 276 cells, having a capacity of 3,000 amperes. A contract 
has also been closed with the Bangor Public Works, Bangor, Me., 
for a railway battery consisting of 264 cells, having a regulating 
capacity of 160 amperes. This battery has containing-cells of suffi- 
cient capacity to allow of a future increase of fifty per cent. The 
Carnegie Steel Company has contracted for the installation of a 
battery in its Youngstown, Ohio, works for use in regulating the 
fluctuations of load, due to the starting and stopping or motors, 
this battery having a capacity of 1,600 amperes at 260 volts. The 
Chicago Edison Company has contracted for a battery for its Had- 
dock place station, having a capacity of 16 to 800 ampere-hours at 
128 volts. Contracts have also been closed with the United States 
Government for a battery at Fort Totten, consisting of 62 to 640 
ampere-hour cells; the Stevens Building, Detroit, Mich., 140 to 160 
ampere-hour cells; the House of the Good Shepherd, Roxborough, 
Mass., 62 to 160 ampere-hour cells, and Johnson-Kahn Company, 
68 to 560 ampere-hour cells; these latter installations being for light 
and power work. 
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BRITISH STANDARDS IN ELECTRICAL ENGINEERING. 

The necessity for standardization in all branches of - 
trical engineering has been recognized for some time, and set 
years ago the American Institute of Electrical Engineers 
pointed a committee which reported very fully. More rece 
the matter was taken up in England more officially, and a ¢ 
mittee, representing the various branches of the government 
terested, the manufacturers, and users of electrical machin 
was appointed to give the matter consideration. ‘The repor 
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point of view of those most affected—that is, the users of la: 
and motors for power purposes. It was agreed that the stand 
pressures suggested should be measured at the consumers’ 


following week's issue. 
New ADVERTISEMENTS should be in the office not later than Monday noon to assure 


publication in that week's issue. minals. It was also thought advisable to suggest the minim 
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Little Difference between British and American Standards. | 

These recommendations differ but little from the standar 
adopted by the American Institute. The corresponding reco: 
mendations in the Institute report were 110, 220 and 500 vo 
for low-voltage supply, and twenty-five or thirty, forty, sixty a 
120 cycles for alternating-current supply. The Institute rep 
also recommended generator voltages which were fifteen per ce 
higher than the terminal voltage, and further recommended ce 
tain standards for high-tension alternating transmission lines. 


Electric light companies in the large cities find that the 
demand for light is increasing. Electric current for lighting 
and power purposes is developing new uses constantly. 


In these times, when over-capitalized companies see their 
atocks quoted below par, it is gratifying to the electrical fra- 
ternity to see how well the electrical stocks hold their own. 
Lighting and power companies are among the safe investments 
and are the last to be affected by market panics. There is a 
regular demand for light and transportation that makes fran- 
chise stocks of this nature a particularly safe investment. 


International Standardization. 


It is possible that the question of international standardiz 
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tion for electrical apparatus may come up at the meeting of the 
International Electrical Congress, which will be held at St. 
Louis next fall. And, after a comparison of the American In- 
stitute report and the British Standardization Committee report, 
it would seem that there should be little difficulty, ao far as Eng- 


land and this country are concerned, in coming to some definite 
agreement. 


OSMIUM LAMPS. 

The search for a material having a higher luminous effi- 
ciency than carbon and which can be used to replace the latter 
for the incandescent lamp filament has given us the Nernst 
lamp, the osmium lamp and a number of other types which can 
hardly be said to have passed the experimental stage. Of these 
the Nernst lamp stands alone as, due to the peculiar properties 
of the material used in constructing the glower, the lamp as 
put out differs greatly from the incandescent lamp which is a 
simple glass bulb containing a conductor of high resistance that 
becomes incandescent when a current of electricity is passed 
through it. The osmium lamp, on the other hand, is identical 
in form with the familiar carbon lamp, except that the osmium 
filament is longer. In one attempt to improve the incandescent 
lamp, the carbon filament was subjected to a treatment which 
produced a layer of carbide on the surface. This, it was thought, 
would allow the filament to be run at a higher temperature and 
hence with a higher efficiency, but nothing has been heard of 
this lamp for some time. 


Difficulties in the Use of Osmium. 

The difficulties to be contended with in the development of 
the osmium lamp are the low resistance of the osmium 
as compared with incandes- 
cent loses much of its rigidity and osmium is considerably 


more expensive than carbon. 


carbon; the filament when 
The low resistance necessitates a 
long filament and the loss of rigidity makes it necessary to sup- 
port the filament by insulating stays, a construction which is 
made more necessary and more difficult by the length of the 
filament. ‘The cost of the material is of less importance, if 
osmium can be secured in. sufficient quantity to make its use 
for this purpose possible, as the greater efficiency in the produc- 
tion of light of the osmium lamp as compared with the carbon 
lamp will soon compensate for the greater cost. 


Range of Voltage Increased. 

The low resistance of osmium has made it possible to con- 
struct lamps for low voltages and large candle-power only. Until 
recently the lamps were made for not more than forty volts and 
twenty-five to thirty candle-power. Now, it is reported, the 
Austrian Gasghuhlicht and Elektricitats-Gesellschaft, of Vienna, 
supply lamps for fifty-five volts, and it is not improbable that 
the range will be increased. 


Tests of Osmium Lamps. 


The life and economy of these lamps are shown by the fol- 
lowing figures from a report made by Dr. W. Wedding, professor 
of the Technical College, of Berlin: Two groups, consisting 
of six thirty-seven-volt lamps each, were submitted early in 
January and connected by him in series across a 220-volt circuit. 
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In group one, for the first 3,132 hours the average life of the 
six lamps was 2,853 hours, and the average candle-power fell 
from 30.1 to 23.7. The mean consumption per candle-power 
rose from 1.46 to 1.78. After 520 hours the first lamp collapsed, 
and after 3,724 and 3,940 hours, respectively, two others gave 
way, the remaining three still burning after 3,973 hours. In 
group two, which consisted of six twenty-five-candle-power 
lamps, the report gives the average life as 1,479 hours, the 
candle-power dropping in 2,198 hours from 25.1 to 19.9, and 
the energy consumption increasing from 1.37 to 1.75 watts per 
candle-power. 


Increased Economy Increases the Output of the Station. 

If lamps of this character can be turned out in commercial 
quantities, and at commercial prices, they would form a most 
important advance in electric lighting, as they would largely 
increase the posible output of every lighting station. As a 
mechanism, nothing better than the carbon incandescent lamp 
could be desired, but as a producer of light it is very far from 
perfect. 


WHERE PHILADELPHIA LEADS. 

From time beyond memory the city of Philadelphia, Pa., 
has, for one reason or another, been inflicted with a reputation 
of moving in old-fashioned and conservative ways. Probably 
there was a period in the history of this municipality when 
it did not seem to fall in with the quick-step at which its neigh- 
boring communities were pacing. But mark this! Philadelphia 
is alive to its opportunities; and its appreciation and utilization 
of electrical apparatus make this certain. Its street railway 
systems are equal to the best. We do not hear a grumble as to 
its lighting facilities. Its telephone system is growing by leaps 
and bounds, and now it comes to the front, to the shame of other 
municipalities, and inaugurates the carriage of the United States 
This service has been established after 


a careful enquiry, and the results already achieved bid fair to 
encourage the universal adoption of the electrical vehicle for 
this service. 


mail in electric wagons. 


INTEREST IN INSTITUTE LOCAL SECTIONS. 

A healthy interest is being shown in the various local sec- 
tions of the American Institute of Electrical Engineers. Twenty- 
one sections have already been established, the greater number 
of which holds meetings monthly, and reports show that these 
meetings have been well attended. At certain sections the work 
is more active, as mectings are held two or three times during 
the month. 

Although the greater number of these meetings is devoted to 
the reading and discussion of papers which have been presented 
at the general meeting of the Institute, some interesting original 
papers have been contributed to several local sections. This 18 
a desirable move, as at such meetings papers of local interest can 
very properly be presented, although the sections do not seem 
to be limiting themselves to papers of this description. As the 
success of the local sections depends upon maintaining the 10- 
terest of the members, the outlook is very promising. 


The electric railway companies have had little use for snow 
plows eo far this season. But these snow removers should be 
overhauled and made ready. There will be much use for them 
yet, and generally when least expected. 
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The Lachine Rapids Power-House of the Lachine Rapids Hydrat 
and Land Company, Limited, Montreal. 


The Original and Present Arrangement of Generators, Exciters and Switchboards, Etc. 


HEN the power-house was pro- 
W jected, plans and designs got 
out for the generators, switch- 
boards, etc., there existed very little 
data regarding the operating of such 
a plant. Furthermore, the three-phase 
system in this country was not very far 
advanced, and there was more or less un- 
certainty as to how the output of this 
plant would be disposed of. 
Under these conditions considerable 
temporary work was done and the plant 
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was operated under difficulties. However, 
after operating some time, it was self-evi- 
dent that a widely different plan for con- 
trolling the machinery and electrical ap- 
paratus must be worked out. 

The disadvantages of the original lay- 
out were the poor regulation obtained, be- 
cause of the exciters being driven direct 
from the main shaft, the speed of the ex- 
citers changing with changes in load, 
which multiplied the voltage regulation, 
and made it impossible to obtain good 
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regulation. The switchboard arrange- 
ment, consisting of a separate switchboard 
located with each of the four generators, 
could be operated only at a great disad- 
vantage. The position of the switchboard 
was such that the operator could not see 
the water-wheel attendants. 
_ Considerable difficulty was experienced 
1 Abstract of paper read ata meetin of the electrical 


Section of the Canadian Soci wi 
Montreal, October 15 | Society of Civil Engineers at 
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By R. S. Kelsch. 


in operating the plant so as to give good 
service with the above arrangement and 
several changes were made which will be 
described. Referring to Fig. 1, water- 
wheel regulator “R” has been changed and 
a different type installed—the new gov- 
ernors are of the Lombard make, con- 
trolled from the switchboard. 

The exciters marked “E” have been re- 
moved and located midway between the 


three generator rooms, each exciter being — 


driven by an independent water-wheel, so 
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that any speed change of the main shaft, 
due to change of load, does not affect the 
exciter regulation. By referring to the 
section view, Fig. 2, it is seen that the 
original wooden floor has been removed. 
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removed, leaving the flumes open, w 
permits ready inspection, facilitates 
ing of repairs, and removes the possit 
of the floor catching fire from hot | 
ings, ete. A closed iron fence has 
built the entire length of the power-h¢ 
as shown, which serves the double pur 
of preventing any one from falling 
the open flumes and also prevents oil 
grease from being thrown from the cr 
gears out on to the floor. . 
Instead of the three separate swi 
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boards, one main switchboard has b 
built in the centre dynamo room, as sho 
on Fig. 1, and from the operator's | pi 
tion on the top gallery a good view 1s 
tained of the entire power-house, inch 


Fia. 8.—MEASURING INSTRUMENTS AND BENCH Boarp, LAcHINE Raprps Powgr-Hovse. 


The old hand crane has been replaced by 
a modern three-motor electric traveling 
crane and the overhead wires have been 
replaced by lead-covered cables placed in 


‘vitrified tile conduits, which are located 


below the new steel plate floor. The floor 
directly under the main shafts has been 


ing the generators, water-wheel governors 
exciters, ete. 
GENERATORS AND EXCITERS. 

The power-house is 1,000 feet long anc 
50 feet wide. The generator rooms ar 
about 300 feet apart and in each of the 
generator rooms there are four generators 


y are the well-known type of revolving 
machine, made by the General Elec- 
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First, highest degree of safety and best 
results of operation. 


Fic. 4.—ROTARIES, LACBINE RAPIDS PowER-HOUSE. 


c Company, and are of 7 50-kilowatt ca- 
city each, having forty poles and a speed 

180 revolutions per minute, the fre- 
ency being sixty cycles and the voltage 
000. In each of the exciter rooms there 
e two compound-wound seventy-five-kilo- 
itt. exciters, furnished by the General 
lectric Company. They are four-pole 
1d run at 660 revolutions per minute. 
hese exciters are built to operate between 
) and 175 volts. The voltage varies con- 
derably, depending not only on the load, 
at also on the head of water, which 
nanges with the different seasons of the 
car. It was found necessary to use sev- 
ral small exciters instead of two of larger 
apacities, on account of the low head 
uring winter months, and the capacity of 
ach wheel being limited. 

The generators are constructed so that 
he fields are about three-quarters satu- 
ated under normal conditions, so that 
n the event of low water in the winter 
ime the full voltage of the generators 
ould be maintained when the head of 
vater is reduced so that the speed of the 
renerators is ten per cent below normal. 
In addition to these four exciters, there 
vill be installed in the south dynamo room 
n the space originally occupied by the 
first temporary switchboard, two seventy- 
five-kilowatt direct-current generators, 
Jirect-connected to three-phase motors 
which will supply the current for the elec- 
tric ‘traveling crane, electric heaters, and 
the station lighting. 

The main objects aimed and arrived at 
in the design of the switchboard were: 


v a` ar J 
— ‘ 
ys } 
/ 

7 
4 
7 A 


A a aT es 


aaa ar 


io 
-D'a 
Ea 
/ 


Ba) d 


‘pil 


25 —— 

s 

7 HUI) =: = 
I) 


= = cs 


U Eees -r Seer 1- 
r EI- M is, 


‘ 
< 
f coh! ga 
PA S 
My ig 
YALA r 
wm, ALS A i J k 
ry "5; 


Second, flexibility combined with the 


greatest simplicity possible. 
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Third, the impossibility of any but a 
wilful mistake on the part of the oper- 
ator. 

Fourth, the control of the entire sys- 
tem, including the turbine governors, to 
be such as to require only one operator 
on the switchboard. 

Fifth, dividing the switchboard into 
symmetrical sections and the highest grade 
of work. 

Sixth, fireproofing and insulating of all 
conductors, ete. 

Sixteen feeder circuits are provided for 
and, as has been shown, twelve generators. 
It was considered advisable and an ad- 
vantage to separate them into four sec- 
tions, each set of three generators feeding 
four feeders. The arrangement is such 
that there are practically four different 
power-houses, each set or power-house be- 
ing possible of entirely separate operation, 
or of working in multiple, the bus-bars 
being tied together or separated by means 
of electrically operated tying oil switches. 
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is a separate set of bus-bars. Each 
set of generator bus-bars is tied to the cor- 
responding set of feeder bus-bars by 
means of cables, forming one complete 
section, the tying switches being tapped 
off these cables and not off the bus-bars. 

Both the generator and feeder bus-bars 
form separate switchboards and are en- 
tirely independent and away from each 
other. This arrangement permits the en- 
tire system to be tied together and run as 
one system, or it may be run as separate 
systems. 

In the event of an accident to any por- 
tion of the system, it can be quickly 
separated from the rest until repairs are 
completed. The arrangement is such that 
during light loads on Sundays and holi- 
days, nights, ete., any portion of the plant 
can be made dead throughout, permitting 
any repairs, cleaning, etc., that may be 
necessary, without the slightest chance of 
injuring an employé. 

Of the four feeder switches on each 
section only three are for transmission 
lines to the substations in the city, there 
being thus twelve lines altogether. The 
fourth switches are for reserve and for 
transmission of power to the surrounding 
neighborhood, ete. 

In the plan as laid gat, if there shoul 
be a compulsory shutdown of one of the 
feeder bus-bar panels, by disconnecting the 


~ cables from the latter the generators on 


that section can still be utilized. On the 
other hand, if a generator bus-bar panel be 
put out of service, the feeders on that sec- 
tion can be fed-from the other generators. 
In the circuits of the tying switches are cur- 
rent transformers which operate overload 
relays. The latter are adjusted to operate 
only in case of an unusual and very heavy 
current such as can be obtained only by 
a dead short-circuit on the bus-bars. In 
such a case, the tying switches will auto- 
matically cut off the faulty section from 
the rest and prevent a complete shutdown 
of the plant. 

For the four exciters, there are two sets 
of bus-bars, each exciter has a double- 
throw four-pole switch, besides the other 
switching apparatus on the exciter panels, 
as will be described later. It may happen 
that one of the exciters will become dis- 
abled, and in such case one of the motor- 
driven direct-connected generators in- 
stalled in the south dynamo room will take 
its place, utilizing the same exciter panel. 

THE CABLE SUBWAY. 

As has been stated, the power-house ‘is 
1,000 feet long and to provide means of 
conducting the cables through the power- 
house to connect with the transmission 
line, a fireproof subway is run through the 
entire length of the power-house with 
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manholes in each of the dynamo rooms 
and one outside of the power-house en- 
trance, where the subway enters the tower, 
this subway consists of vitrified conduits 
laid in concrete. 

THE MAIN CABLES. 

The generator and feeder high-tension 
cables are constructed for 10,000-volt 
working pressure. They are three con- 
ductor No. 0 B. & S. cable, each con- 
ductor has seven-thirty-seconds inch paper 
insulation, and the whole covered with a 
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lead sheeting. These cables run through 
the conduits to the middle dynamo room 
manhole, then along the basement corridor 
walls to the cable-head cells. Wherever 
the cables are exposed outside of the con- 
duits, they are covered with three lavers 
of asbestos tape, each layer being three- 
sixteenths inch thick, and the whole 
fastened on with brass straps. The cable 
heads are all mounted in brick cells and 
consist of brass bushings soldered to the 
cable, and the flared or bell-shaped cast- 
brass cable heads are then screwed on to 
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the bushings and the whole fillec 
No. 66 Edison compound. The 
cables which run into the tower h 
the latter place a similar cable hes 
brick cell construction. 

_ The exciter generator field aa 
cables also run to the middle dynamc 
through the. conduit system, thence 
the ceiling below the basement anc 
up the walls to the second switch 
gallery on to the main switchboar 
will be seen that by putting all « 
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high-tension cables in the basement 

the direct-current cables in the e 
basement, they are entirely separated fı 
each other. The exciter cables 

600,000 circular mils single conduc 
The cables for the generator field are » 
conductor No. 0 B. & S. and the sig 
cables are multiple conductor No. 

B. & 8. They are all paper-insulated : 
lead-covered, made to successfully wi 
stand @ breakdown test pressure of 1,! 
volts alternating current for one minut 


GENERAL ARRANGEMENT OF THE 
SWITCHBOARD, SWITCHES, ETC. 
he basement is used principally for 
cable heads, static arresters and the 
mtial transformers. These are all 
ed in buff brick cells with soap- 
e and brick barriers. From the 
srator cable heads, single lead- 
red conductors run up to the oil 
‘ches on the main floor; from these 
tches, lead-covered leads run up to the 
-bars on the first gallery, passing 
ough the current transformers on the 
k of the bus-bar panels. 
The tying cables which pass through 
totality instruments and current trans- 
mers connect the generator bus-bars to 
feeder bus-bars on the same floor. 
[he feeder cables connect to the bus- 
- panels in the same way. There are 
the main floor, twenty-eight electrically 
arated oil switches grouped together in 
ees for the generator and in fours 
- the feeders. Each block of three 
itches for the generators has two 
ner cells in each of which is placed a 
0-watt potential transformer with its 
imary and secondary fuses. These 
insformers are for operating the instru- 
nts of that section and are connected 
the 5,000-volt bus-bars. 


On the first gallery are located the | 


s-bar panels and also the electrically 
erated tying switches for the bus-bars. 
n the second gallery is concentrated the 
ntrol of the entire power-house. On 
is floor is located the instrument 
nels and the operating table. Also on 
e right and left hand are the two feeder 
nch boards and adjoining these are the 
rect-current distributing switchboards 
r supplying power to all of the 
1xiliaries. l 

On this gallery, where the operator is 
ationed, there will be absolutely no high- 
nsion wiring or apparatus of any de- 
ription. . 

MAIN SWITCHBOARD. 

The main switchboard (Fig. 9) consists 
f four generator panels in the centre, 


wo spacing panels, four exciter panels - 


nd four total output panels and at each 
nd of the board is a panel for the record- 
ag instruments. 

On the back of this board are two sets 
f exciter bus-bars mounted on fibre block 
nsulators, supported by cast-iron brackets 
nd insulated with oil linen and tape. 

It is possible to disconnect thè exciter 
yus-bars into three separate sections for 
epairs, ete. Each panel provides for three 
renerators and each generator has on this 
yoard a rower-factor indicator, one alter- 
nating-current ammet r, one direct-cur- 
rent field ammeter, two reverse current re- 
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lays and double-pole, double-throw field 
switch with discharge resistance and an 
annunciator or signaling device. No over- 
load automatic devices or fuses are pro- 
vided for the generators. 

In case of any short-circuit in the gen- 
erator cable or in case of the field cur- 
rent failing, the other generators would of 
course pump back into this disabled 
machine and thus reverse the current. 
The reverse-current relays will then auto- 
matically cut off the faulty cable or gen- 
erator from the bus-bars. In case that 
the generators when in parallel fail to 
work together, then the power-factor in- 
dicator will indicate the trouble, and the 
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reverse-current relays will again operate. 
On the back of this board are fuses for 
the field cables, and these fuses are set 
for three times normal full load, so that 
they can only operate in case of a dead 
short-circuit on the field or cables con- 
nected thereto. 

On each exciter panel there are a triple- 
pole double-throw switch, a circuit-breaker, 
a Thomson astatic ammeter and an illumi- 
nated annunciator. 

On each totality panel are mounted two 
wattmeters, three ammeters, a frequency 
indicator and the bus-bar voltmeter. 

OPERATING TABLE. 

The operating table is divided into sec- 
tions corresponding with the rest of the 
system. There are four panels for the 
generators, between each two of which is 
a panel for the control of the bus-bars 
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tying switch. A simple inspection shows 
whether the controlling switch of the tying 
switch is closed or not, which is indicated 
by colored pilot lamps. 

On the two extreme ends of the table 
are the panels for the exciters. The oper- 
ating table contains all the necessary ap- 
paratus for the automatic and hand con- 
trol of the oil switches, for the control of 
the motor-operated field rheostat switches, 
of the motor-operated main rheostats for 
the exciters, of the turbine governor con- 
trol, the signal system, a synchronizing 
device and the alternating-current volt- 
meter for the generators and the direct- 
current voltmeters for the exciters. 
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THE FEEDER BENOH BOARDS. 

On the feeder bench boards are mounted 
the overload relays, the automatic con- 
trolling switches and the red and green 
pilot lamps for the same. According to 
whether the red or green lamp is lighted, 
can be seen whether the oil switch on the 
main floor is open or closed. No instru- 
ments whatever are provided for the 
feeders, as most of the feeders run to one 
distributing point, but by means of the 
terminal board it is possible to put am- 
meters, wattmeters, etc., in on any feeder 
and on any phase. | : 


THE DIRECT-CURRENT 
SWITCHBOARD FOR THE AUXILIARIES. 


These switchboards, of which there are 
two, are mounted alongside of the feeder 
bench boards. On them are mounted the 
fuses for all the supply leads of the direct- 
current controlling or auxiliary devices, 
the source of energy being from either set 
of the exciter bus-bars. 
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THE MOTOR-OPERATED MAIN RHEOSTATS 
FOR THE EXCITERS. 

These rheostats are mounted on .the 
floor in the rear of the main instrument 
switchboard. There are two sets of these, 
one for each set of exciter bus-bars. Each 
set contains four rheostats operated simul- 
taneously by means of a worm shaft driven 
by half horse-power  direct-connected 
motor. 

By means of special clips, the triple- 
pole double-throw switch on the exciter 
panel, depending on its position, throws a 
rheostat of one of the two sets in series 
with the hand-operated shunt field 
rheostat of the corresponding exciter. 


ELECTRICAL REVIEW. 


bus-bars studs by means of copper bars. 

The knife blade switches serve the purpose 

of making the oil switches entirely dead 

for cleaning and for repair purposes. On 

the back of the panels the connecting 

strips and terminals are well insulated. 
OIL SWITCHES. 

On the main floor for the generator and 
feeder switches, there are twenty-eight 
compartment type oil switches furnished 
by the General Incandescent Are Light 
Company, of New York. These switches 
are mounted in a buff brick chamber, di- 


vided by soapstone barriers into three 


compartments, one for each phase. On 
the first gallery for the three tying 
switches are three compartment type 
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erator to approximately the right s 
to give the switchboard attendant 
such control as may be necessary t 
the generator in synchronism. 

Two solenoids operate the rachet w 
which are fixed to the spindle or rod v 
connects the flyball with governor- 
lating valve. One of these solenoids - 
ates a rachet in one direction so : 
raise the speed, and the other sole 
operates another rachet in the opp 
direction, which lowers the speed. 
the operating table there is a single 
double-throw cam switch which con 
simultaneously or singly all the gove1 
in the power-house. 
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The latter rheostat is mounted under- 
neath the ceiling floor of the second 
gallery, and is controlled by means of 
sprocket chain gearing from the operating 
table. On the operating ‘table are 
mounted the controllers for these rheo- 
stats. The object is to raise or lower the 
Voltage simultaneously on all exciters 
which are in multiple, and thus to 
simplify the operation. 
ALTERNATING-CURRENT BUS-BARS. 
The high-tension bus-bars (Figs. 10 and 
11) situated on the first gallery are 
mounted on soapstone panels, two inches 
thick, with soapstone barriers. The cur- 
Tent is carried from the oil switches 
through the current transformers to the 
knife blade switches and thence to the 


switches, they being the well-known Gen- 
eral 
switch. 


Electric Company’s compartment 


GOVERNING CONTROLLERS. 
One of the interesting features of the 


plant is the controlling device for the 
Lombard water-wheel governors, by which 
the speed of the water-wheels driving the 
generators is electrically controlled from 
the operating table. Inasmuch as the 
wheelman in any case is required to start 
the wheels and to open the valves on the 
governor, and to bring the water-wheels 
and generator up to approximately nor- 
mal speed, it was decided that the best 
plan would be to let the wheelman start 
up each unit and after bringing the gen- 


THE SIGNAL SYSTEM. 

On the generator and exciter panels, 
nunciators are mounted. Each annunc 
tor has six compartments with grou 
glass covers, back of which are two fi 
candle-power seventy-five-volt lamps, cc 
nected in multiple, and on each piece 


ground glass is printed certain signa 


These lamps are operated from single-pt 
double-throw cam switches mounted on t 
operating table. Similar annunciators a 
switches are mounted at each turbine go 
ernor, and the lamps here are in geri 
with those on the main switchboard. , 
each end relays operate electric bells, th 
calling attention to the signals. 
_ THE SYNCHRONIZING DEVIOE. 
There is only one Lincoln synchroniz 


od and there are four different sets of 
s-bars for each generator, and for each 
s-bar tying switch there is one four- 
le receptacle on the operating table. If 
e operator wishes to synchronize two sets 
bus-bars he inserts the four-point plug 
_ the corresponding tying panel. If he 
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mains to be said, that the overload relays 
for the feeders and reverse-current relays 
for the generators, when subjected to the 
automatic controlling switches, on the 
abnormal conditions they are set to oper- 
ate at, close a  direct-current circuit 
through the trip coil of the corresponding 
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rishes to synchronize,a generator with the 
us-bars, the plug is inserted in the corre- 
ponding four-hole receptacle. The oper- 
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ator need not see that the synchronizer 
18 on the right bus, as the four-point plug 
takes care of that. 
GENERAL. 
The various diagrams clearly show the 
methods of operation for the alternating- 
current and direct-current systems. It re- 


feeder bench boards or operating table as 


the case may be, which in its turn actu- — 


ates the solenoids on the oil switches and 
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opens the latter. With the overload re- 
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scics tle current from the series trans- 
former through the trip coil and thus 
opens the main switch. All the current 
and potential transformers have in either 
case the secondary wiring grounded, so 
there is no chance of injury in case the 
insulation breaks down. 


Fic. 11.—Hresu-TENSION BUSES. 


As the secondary leads of the current 
transformers run up to the instrument 
switchboard, on the floor above, are conse- 
quently rather Jong, the leads are twisted 


Fie. 12.—Motor-OPkRATED MAIN RHEOSTATS 
FOR EXcITERS, LACHINE RapipsPowER-HovsE. 


to avoid any inductive effect which might 
affect the accuracy of the instruments. 

It may be noted that all the wiring 
throughout the system, except the second- 
ary leads from the current transformers, 


consists of lead-covered paper-insulated 
conductors. 7 


lays for the tying switches, the operation 
is different. In this case, the trip coil of 
the controlling switch is under normal 
conditions short-circuited through the re- 
lay contacts. When the overload occurs 
the contacts are open-circuited, which 
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The Use of Electricity for Glass Manufacture. 


Introduction. 

HE reported success of electrical 
heating, when applied to the pro- 
duction of iron and steel, has re- 

vived interest in the attempts that 
have for some time been directed 
toward the use of electricity as a 
heating agent in the manufacture of glass. 
The conditions in this industry are very 
similar to those obtaining in the produc- 
tion of iron and steel. In each case, the 
furnace used for carrying out the manu- 
facture by the older process is considered 
to be the most efficient heating appliance 
‘In industrial use. The blast furnace, as 
an agent for converting the energy of coal 
into heat or chemical action, finds a 
worthy rival in the regenerative gas fur- 
nace, which is now almost universally em- 
ployed for glass manufacture. The lat- 
ter furnace is constructed in such a man- 
ner that the heat of the waste gases is 
employed to heat the incoming gas and 
air. To this utilization of heat which 
would otherwise be wasted, and to the ex- 
act regulation of the air supply possible 
with gaseous fuel, the furnace owes its 
strikingly high efficiency as a heating ap- 
pliance. 

When therefore electricians and engi- 
neers propose to substitute electricity for 
gaseous fuel in the manufacture of glass, 
it is evident they have a somewhat diffi- 
cult task to fulfil. A further difficulty 
as regards the adoption of electric glass 
furnaces is caused by the fact that the 
gases liberated and enclosed in the glass 
when first melted take a long time to rise 
to the surface and escape. In most glass- 
works a period of twenty-four hours is re- 
quired for this “clearing” of the glass, 
and during the whole of this time the 
glass must be kept in the molten condi- 
tion. It is certainly yet too early to say 
that these difficulties have been surmount- 
ed, and that this new application of elec- 
tric power has proved a financial and prac- 
tical success. However, two experimental] 
works of this kind are in operation, and 
the methods and furnaces having thus ar- 
rived at the industrial stage of their de- 
velopment a detailed account of the new 
procedure will no doubt prove of inter- 
est to readers of this paper. 

Details of Construction of the Electric Glass 

Furnaces. 

No very reliable information can be ob- 
tained from those exploiting the new proc- 
esses for glass manufacture as to the ex- 
act type of ‘furnace now being used for 
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the industrial trials. The writer has there- 
fore thought it wise to give bridf il- 
lustrated descriptions of all the more im- 
portant furnaces for this purpose patented 
recently in the names of Becker-and Voel- 
ker, the German engineers who have acted 
as pioneers in this new development. It 
is probable that all of these have been 
tried, and that the furnaces now being 


tain the best features of each of these 
various designs. Figs. 1 and 2 show two 
views (back and front) of the seventy-kilo- 
watt Becker furnace, used for the experi- 
mental trials in 1902. The internal con- 
struction of this furnace, which has two 
melting canals of the step-hearth type, 
and two pots for receiving the molten 


glass, can be arrived at by a study « 
following patents. 

It may, however, be remarked th: 
after-heating of the glass in the fu 
shown in Figs. 1 and 2, was effect 
coal; and that the waste gases fron 
portion of the furnace was utilized t< 
the annealing furnace, seen on the | 
hand side in Fig. 2. 


a 


Fie. 1—AN ELECTRIC GLASS FURNACE—REAR VIEW. 


employed at Matrei and Plettenberg con- 


Patent No. 6,944, 1898, Becker and Schrey 
The furnace described in this patent 
shown in sectional elevation in Fig. 
while Fig. 3 gives details of the series 
hearths where the arc-heating of the r 
materials occurs. f, fe fsin Fig. 3 a 
g g g in Fig. 4 represent the electrodes | 
tween which the arcs are formed; wh 
c d e in Fig. 4 represent the various | 


ons of the furnace proper, in which 
clearing of the molten glass occurs. 
. step-hearth formation of this furnace 
ears to be the only feature which has 
n retained in the latest form of elec- 
glass furnace. | 
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number of inclined tubes h h, where melt- 
ing by the arcs occurs. Two arcs are 
formed in each of these tubes, d d and e e 
being the electrodes. K is the refining 
basin, and in this the glass is cleared by 
aid of resistance heating, l l being the two 
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operation of the furnaces used at that 
place had been much simplified and im- 
proved in the last few months. In Herr 
Bronn’s opinion, these furnaces may now 
be considered to have entered into com- 
petition with the usual form and type of 


Fic, 2.—AN ELECTRIC GLAss FuRNACE—FRONT VIEW. 


Patent No. 12,672, 1900, Voelker. 
This patent relates to a type of furnace 
r glass production, in which both are 
id resistance heating are employed. The 
tter method of heating is possible, since 
olten glass is a conductor of electricity. 
ig. 5 is a sectional elevation of the fur- 
ace. EE represent the are electrodes; 
hile e e show the position of the elec- 
des, between which resistance heating 
ccurs. After being cleared in this way 
n the basin A, the glass flows down into 
he lower working chamber B. 
Patent No. 23,903, 1900, Voelker. 
The furnace described in this patent 
s a modification of that just referred to. 


Fic. 8 —Mettme HEARTH OF BECKER'S 
ELECTRIC Guass FURNACE. 
Fig. 6 is a sectional elevation of the fur- 
nace. A number of radial passages, two 
‘of which are shown in the diagram CC, 
convey the raw materials into an equal 


electrodes for this current; p is the work- 
ing pot into which the glass finally passes 
by the annular ring n and openings o o. 

A feature of this furnace is that the 
hot gases produced by the melting and re- 
action of the raw materials are collected, 
and conducted by the tubes r r to the bot- 
tom of the furnace, where they are burned 
with air in the burner S. The heat thus 
produced is employed to heat the working 
pot p. 

Patent No. 17,656, 1901, Soe. Industrie 

Verrtere. 

In this patent a radical departure in 
the method of feeding the raw materials 
into the furnace from that described in 
the earlier patents is introduced. The raw 
materials are ground, formed into a paste 
with water, or with soluble glass plaster 
of Paris, ete., and are then passed through 
a suitable press, and delivered into the 
furnace in the form of a continuous rib- 
bon or band. When water is used for mix- 
ing the band requires a preliminary dry- 
ing before submitting it to the action of 
the are. Fig. 7 is a diagrammatic sec- 
tion of a furnace being fed with raw ma- 
terials in band form; e e, e e and e e being 
the three pairs of electrodes, and d the 
melting hearth. 

In a letter received in January of the 
present year by the writer from T. Bronn, 
the latter, who is one of the directors of 
the works at Plettenberg, stated that the 


Fig. 4 —BECKER’s ELECTRIC GLASS FURNACE. 


glass furnace. The quality of the glass 
produced was good; and in the latest de- 
sign, contact with the electrodes did not 
occur. This overcomes the difficulty caused 
by disintegration of the carbon of the elec- 
trodes, and contamination of the glass 
with this impurity—a danger which has 
been referred to by a writer in the paper 
named below.+ 

The chief American patents relating to 
electric furnaces for glass manufacture 
are as follows: 

Nios. 664,034; 689,766; 702,081; 706,- 
283 ; 708,309. 

The Industrial Application of Electricity to 

Glass Manufacture. 
As already stated in the introduction 


Fig. 5.—VoELKER’s ELECTRIC GLASS 
FURNACE. 


to this article, two works are now in 
operation where glass is being produced 
by aid of electrically generated heat. One 
"a Zeits. J. Elektrochemie, 1901, p. 811. 
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of these works is situated in the Tyrol, 

the other is in Westphalia. All the in- 

formation available relating to these works 

is presented below. | 

The Electric Glassworks at Deutsch-Matret Zin 
the Tyrol. 

The present trials at Matrei are under 
the control of the Aktien Gesellschaft f. 
Elektrokeramic, an Austrian company 
founded in 1902, with a capital of 400,- 
000 krone and headquarters in Brussels. 
This company was promoted by the 
Allgem. Carbid u. Acetylen Gesellschaft, 
of Berlin, by the Akt. Gesell. PIndustrie 
Verriere et ses derives, of Brussels, and 
by the Akt. Gesell. Carbidwerk Deutsch- 
Matrei. The latter company provided 
3,000 horse-power and placed its land and 
buildings at Matrei at the disposal of the 
new company.t Manufacturing opera- 
tions were reported to have commenced in 
the summer of 1902 at this place. The 
Matrei carbide works was one of the large 
numiber on the continent of Europe which 
had to suspend operations owing to the 
fall in carbide prices in 1900 to 1901, 
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dently been regarded by its directors as 
affording the means for utilizing the elec- 
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and electric glass manufacture has evi- 
l Zetts. f. Elektrochemie, 1902, p. 243. 


Fic. 6.—VOELKER’S IMPROVED FORM OF ELECTRIC GLASS FURNACE. 


tric power and plant. The cost of the elec- 
trical horse-power-hour at the furnaces 


with the present generating plant is 
to be about 0.50 pfennig,! equal 
os. per electrical horse-power-year 
new process for glass manufacture i: 
fore not too favorably situated, as 1 
cost of electric power. 

The Electric Glassworks at Plettenberg 

Lenne, Westphalia. 

The trials of electric furnaces fo 
manufacture at this works were 
menced in 1902, under an agreeme 
tween the Brussels company, L’In 
Verriere et ses derives, which ha 
chased all the Becker and Voelker p 
and the Lenne Elektricitits-u. Ind 
werke. 

The latter company had alreac 
veloped 2,000 horse-power at Plett: 
(1,500 horse-power water and 500 
power steam), and it was arrange 
portion of this power should be d 
to the manufacture of glass by th 
method. 

The trials at this place have bee 
ried out with alternating current 
various types of electric furnace havi 
used. No details of the cost of 
at the Lenne works are available, | 
is stated that the kilogramme of gla 
be produced here with the expenditi 
only one and one-quarter to one aní 
half electrical horse-power-hours, an 
the quality of the glass is excellent. 

Conclusions. 

No details concerning the financi 
sults of the industrial trials at ) 
or at Plettenberg have yet been 
lished. Doubtless the inventors and 


financial supporters convinced them 


1 Zeits. f. Elektrochemie, 1902, p. 421. 


e laboratory trials in Cologne in 1900 
901 that with electric power at a 
nable cost competition with the older 
s3 was possible. It is difficult to 
rstand, however, why the industrial 
3 have been commenced under such 
vorable conditions as regards cost of 
‘ras at Matrei; and if a profit can be 
~l at this place, the new process of 
| manufacture will evidently extend 
lly. 
ae following details from a recent 
le by Dr. Bermbacht concerning the 
consumption in the older types of 
ace and the “estimated” consumption 
he electric method will be of interest. 
he regenerative gas furnace is calcu- 
l to have a heating efficiency of forty- 
per cent, as compared with an cti- 
cy of only eighteen per cent in the 
r form of direct-fired furnaces. 
very large proportion of the heat. is, 
ever, Jost by radiation in the ri genera- 
gas furnace, and Bermbach estimates 
o this Joss amounts to between sixty 
cent and seventy per cent of the heat 
ated in the furnace. Jn the writer's 
ion, this estimate is excessive. Using 
o figures as basis of his calculation, 
mbach has estimated that 1.5 kilo- 
mmes of coal are required to produce 
kilogramme of glass in a gas-fired fur- 
e containing pots. With tank fur- 
es, gas-fired, the fuel consumption may 
as low as 0.50 kilogramme per kilo- 
mine of glass; while with hand-fired 
furnaces, it may rise as high as four 
gra mnes. 
Sermbach then estimates the yield of 
‘tric glass furnaces, by assuming that 
same heating efficiency will be at- 
aed in them as in carbide furnaces, 
nely, one of seventy to eighty per cent. 
ing the same figure for the heat calo- 
3 necessary to produce one kilogramme 
glass, as before (namely, 746), he cal- 
ates that 1,320 watt-hours will produce 
s amount of glass. If steam engines 
employed to generate the electricity, 
ng 0.80 kilogramme coal per horsc- 
ver-hour, the coal consumption per kilo- 
imme of glass works out to 1.50 kilo- 
LIMINCS. 
Bermbach admits that the clearing of 
> glass in the electrically heated fur- 
ce will require further heat; and this 
undoubtedly the weak feature of all 
> clectric furnace processes for produc- 
To maintain a bath or pot of 
Jten class at a red heat for twenty-four 
urs by resistance heating, means a very 
rere expenditure of current: and it would 


Y glass. 
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seem probable that if electricity wins a 
permanent place in the glass industry, it 
will only be in conjunction with gas- 
firing for the clearing or refining opera- 
tions. 

The figure for coal consumption given 
above, show that the electric furnace 
methods of glass manufacture can not 
compete at present with the older method 
of manufacture by regenerative gas fur- 
naces constructed on the tank principle; 
and their field of usefulness would there- 
fore appear to be restricted to the produc- 
tion of the special varieties of glass, which 
at present are made in pot furnaces. For 
these special glasses, it is probable that 
the electric furnace method of production 
may offer numerous advantages; and pos- 
sibly the very high range of temperature 
which can be attained by the electrical 
methods may lead to the discovery and 
manufacture of glasses with new and valu- 
able properties. The recent production of 
vessels of quartz is an example of this use 
of the electric furnace. 

Except in districts very favorably situ- 
ated as regards the cost of developing 
water power, the new methods of glass 
manufacture are therefore likely to be re- 
stricted to these minor branches of the 
industry, and in the writer’s opinion the 
bulk of the world’s glass will still be pro- 
duced for many years to come by the re- 
generative gas furnace invented half a 
century ago by Werner von Siemens. 


A New Method of Constructing Un- 
derground Conduit. 

A demonstration was made recently at 
the Metropolitan power house, Neasden, 
England, of a new system of underground 
conduit construction. Iron pipes about 
four fect long are coated with a one to 
four mixture of paraflin and graphite, to 
the thickness of about a quarter of an 
inch. These were then screwed together 
to form one piece of any desired length, 
the joints being made by short sleeves 
screwed into the pipe, so that the exterior 
presents a smooth surface. The pipe, as 
thus arranged, is blocked up on wooden 
spacers, and then finally embedded in con- 
crete. After the concrete has hardened, 
steam is passed through the pipes until 
the paraflin is melted and it is possible 
to withdraw the pipes, leaving the con- 
crete coated with a mixture which acts as 
an excellent lubricant and enables the 
cables to be drawn in with ease and a 
minimum abrasion. The cost for this con- 
struction is given as from twenty-five to 
thirty cents per yard run of conduit. At 
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the demonstration there was difficulty in 
withdrawing the pipes, as they cooled very 
rapidly after the steam had been cut off. 
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“Fowler’s Mechanical Engineers’ Pocket- 
book.” 1904 Edition. Edited by William 
H. Fowler. Manchester, England. Scien- 
tific Publishing Company. Leatherette, red 
edges. leather, gold edges. 440 pages. 4 by 
6 inches. Numerous diagrams and tables. 
Supplied by the ELECTRICAL REVIEW at 50 
cents or 85 cents, according to binding. 


The 1904 edition of “Fowlers Me- 
chanical Engineers’ Pocketbook” has been 
issued. This useful little book is well 
known and contains a good deal of valu- 
able information for the practical man. 
It is to be regretted, however, that the 
electrical section is somewhat deficient, 
containing only a list of the electrical 
units, a brief explanation of Ohm’s law, 
and a word or two about clectric cranes 
and the use of electricity in mines. At 
this day the mechanical engineer would 
be seriously handicapped if he had no 
other clectrical information than is given 
here. 


“Whittaker’s Electrical Engineers’ Pocket- 
book.” Edited by Kenelm Edgcumbe. New 
York. The Macmillan Company. Leather. 
456 pages. 4 by 6!5 inches. 149 illustrations. 
Supplied by the ELECTRICAL REVIEW at $1. 


This pocketbook differs from previous 
pocketbooks, as it does not merely give a 
number of formule, rules and data col- 
lected from various sources, but gives a 
kind of synopsis of each subject brought 
well up to date. Each section is prepared 
by a specialist in that line. Owing to the 
great specialization which the rapid 
growth of electrical engineering has ne- 
cessitated, it is impossible for any one 
individual to keep pace with all the new 
methods and systems coming into use in 
other branches than his own. It is the 
nim of the present volume to furnish this 
information, for while the various sec- 
tions give information quite sufliciently 
detailed for ordinary requirements, at the 
same time references are given to various 
recent papers and publications, where full 
treatment of the subject can be found. 
The book gives the usual mathematical 
and physical formule and tables. A 
chapter on practical mechanics; a discus- 
sion of electrical laws; methods of meas- 
uring and measuring instruments; elec- 
tric lighting methods; dynamo-electric 
machinery, both alternating and direct; 
methods of testing; power transmission 5 
electric traction; and central stations and 
accessory apparatus are all satisfactorily 
presented. The design of direct and al- 
ternating-current machinery is treated 
fully, and a chapter on electrochemistry 


describes certain of the processes now in 
wide use. 
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HARD DRAWN COPPER WIRE. 
BY FRANCIS W. JONES. 


The great strength which is obtained in 
hard drawn copper wire (of over 60,000 
pounds breaking strain to the square inch, 
which is very close to ordinary iron), with 
over six times better electrical con- 
ductivity than iron, with its almost com- 
plete immunity from oxidation and cor- 
rosion, ensuring a negligible depreciation, 
and its small electromagnetic inertia as 
compared with iron, are qualities which 
have made the use of copper wire very 
important to telegraph and telephone 
companies, and to meet the neces- 
sity of systems of communication re- 
quiring more rapid signals than 
Morse, the value of copper wire to tele- 
graph companies for overhead construc- 
tion will be still very greatly enhanced. 
But the full value of such wire, particu- 
larly its mechanical qualities, can only be 
secured by its most intelligent and care- 
ful construction and maintenance, from 
the fact that the strength of the wire lies 
entirely upon its surface, and that to se- 
cure the utmost tensile strength the wire 
has to be tempered to the verge of brittle- 
ness. 

When telegraph wires were first strung 
upon poles, the length of the spans, the 
distance of wires apart, and the sags given, 
were decided purely by mechanical and 
financial considerations. The length of 
span having been fixed to require as few 
poles per mile as possible, the sag was 
restricted to such a distance that the wires 
would not swing together in the wind. 

Modern construction has been de- 
termined largely by the same considera- 
tion. | 

An exception was made by the Ameri- 
can Rapid Telegraph Company and the 
original Postal Telegraph Company, sev- 
eral years ago, in placing their wires 
farther apart to obviate the effects of elec- 
trostatic lateral induction, but on the dis- 
continuance of the rapid systems then used 
by these companies, the intermediate space 
on the cross arms was used for other wires, 
and within recent years the tendency has 
been to place the wires still closer together, 
and this has become possible by reason of 
the shortening of the spans by a greater 
number of poles necessary to support the 
increasing load of wires. 

Notice was early taken by enginecrs of 
the temperature effect upon wires, as it 
was found that when they were put up in 
a high temperature, with but little sag, 
that they would snap during cold weather, 

1 Abstract from Telegraph Age, November 1, 
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so the engineers furnished formula ac- 
cording to which sags should be given to 
wires of different lengths of span when 
erected at various degrees of temperature. 

It is shown by Mr. John Gavey, the en- 
gineer-in-chief of the British Postal Tele- 
graphs, page 336, vol. xxxi of the Jour- 
nal of the Institution of Electrical Engi- 
neers, London, that a hard drawn copper 
wire, when under a very light stress, ac- 
quires a permanent set if the stress be 
maintained sufficiently long, and that a 
wire nearly No. 12 B. & S., with a break- 
ing strain of 490 pounds, loaded with 110 
pounds, recovered its original Iength upon 
removal of the load if it was not con- 
tinued too long, but if the load was kept 
on for twenty-four hours a permanent 
elongation of one-sixty-fourths of an inch 
was produced in a length of about forty 
fect and that this elongation was a func- 
tion of the time the load was kept on, in- 
creasing to one-thirty-second of an inch 
in three days and three-sixty-fourths of 
an inch in two wecks. 

It is shown that hard drawn copper 
wire will not respond to its natural 
elasticity after being loaded for a few 
hours, and that the elasticity has been 
killed, so to speak, or the wire fatigued 
and its natural elasticity disappears. 

I erected on May 7 last a new No. 9 
B. & S. hard drawn copper wire, between 
fixed supports, 124 feet one inch apart, 
with a sag of four inches, which equaled 
a horizontal stress of about 231 pounds, 
, or roughly one-third of the breaking strain 
of the wire. The temperature at the time 
was sixty-five degrees Fahrenheit. On 
July 10, temperature 102 degrees Fahren- 
heit, the sag was eleven and one-eighth 
inches, and later in the day, at ninety- 
three degrees Fahrenheit, the sag was nine 
and three-cighths inches. On August 6, 
at a temperature of sixty-five degrees 
Fahrenheit, the same as when the wire 
was erected, it showed a sag of nine inches, 
or five inches in excess of the sag that 
was given it when first put up. 

A new hard drawn copper wire has a 
natural elasticity which permits it to 
elongate a very trifling amount (about 
one-tenth of one per cent), when under 
not exceeding two-thirds of its normal 
breaking strain for a short period of time, 
but when the strain upon the wire, or the 
period of time increases, then the wire 
permanently elongates. 

When a short piece of the wire has been 
placed under stress to the limit of its 
breaking strain, of about 670 pounds, for 
a No. 9 B. & S. gauge, it breaks, and the 
two pieces measured will be found to have 
sustained a permanent elongation which, 


according to the temper of the wi 
erally ranges between one and t 
cent, and a piece of the wire, 1 
long, when subjected to a strain 
pounds, at the same rate of elor 
would stretch from eighteen to th 
inches before breaking. 

If such an elongation were pos: 
take place between telegraph p 
would allow the wire a sag of ni 
or over. 

Hard drawn copper may be perm: 
elongated nearly up to its maximu: 
of elongation, and it will require a. 
strain to break such a picce of perm: 
clongated wire as if it had neve 
stretched. 

What actually happens thereforc 
to be this: Suppose a wire, when | 
given a sag of nearly seven and 
quarter inches, between poles 15 
apart, at eighty degrees Fahrenhe 
wire then has a stress of about on 
ter of its breaking strain and the 
of the wire is 150.0072 feet. 

Should the temperature fall suffi 
this wire will contract so that it ` 
subjected to a very heavy strain 
will cause it to elongate unless th 
contains weak spots or kinks or 
that have been slightly abraded 
dented at the tie wires, in which c: 
wire wil! break at such weak point 

When this is the case the weak 
in the wire will, of course, prevent i 
becoming permanently elongated | 
what it naturally elongates upon th 
as demonstrated by Mr. Gavey. 

Should the wire have no unusua. 
spots it will elongate sufficiently t 
vent the stress in the wire raising 
breaking point. 

It is evident that if linemen w 
adopt the practice of taking up th 
by cutting out pieces of wire, that th 
would soon arrive when the wir 
stretched to the limits of its natura 
gation and would break under th 
stress imposed by low temperature or 
cause. 


The Automobile Industry in í 
Britain. 


Mr. S. F. Edge, who is well pos 
automobile matters, is authority fe 
statement that Great Britain i: 
largest market in the world for 
mobiles, and that the greater part of 
in use there have been imported fro 
Continent. Last vear 3,500 cars, 4 
value of $5,230,000, were imported 
this year the figures have risen to 
ears, valued at $8,000,000. Mr. 
points out that the raw material c 
motor cars 1s of inconsiderable value 
that the greater part of the expense 
in wages. The British makers 
sparing no effort to compete succes 
with the foreign makers, and ther 
now in England a number of firms 
are placing on the market cars of 
practical utility and efficiency. 


TION ECONOMY AND MANAGEMENT. 


YMPOSIUM OF IDEAS FROM PRACTICAL 
MEN, 


t the recent meeting of the Ohio Elec- 
Light Association, the question of sta- 
economy and practice was given con- 
rable thought. The following com- 
ications are by the men who have had 
active experience in this special field. 


STEAM RECORDS. 


iFORGE HAYLER, JR., VAN WERT GAS, ELEC- 
FRIC AND POWER COMPANY, VAN WERT, 
OHIO. 


ivery central station has some system 
records, in some cases perhaps crude 
_ in others extremely elaborate, yet 
ring each in its way to cover the daily 
ration of the plant, with the object 
view of keeping track of the cost of 
duction. 
Iuch time and effort have been ex- 
ded by the engineering departments of 
larger electric companies in develop- 
systems of records, covering the phys- 
| operation of their respective plants, 
1 thanks to the interest displayed at 
‘trical conventions by the various mem- 
s and through the explanation of their 
ws and methods these systems have be- 
ne in a measure uniform, and it is al- 
ether likely that they will be found 
tty much the same among the larger 
tions all over the United States. It is 
irely due to the intelligent study of 
se records and the application of the 
owledge derived therefrom that the cost 
producing electric energy has reached 
. almost incredibly low figure quoted 
some of the larger central stations. 
With the smaller companies, however, 
s is different, and among the personnel 
the average station the question of 
sping records is the least of their trou- 
s. This is not as it should be, and 
hough it is impractical and perhaps 
erly useless to attempt to keep an 
borate system of station records in a 
all plant, yet there are some items of 
pense which must be kept closely in 
nd, and to do this intelligently a sys- 
natie and accurate record of each day’s 
eration must be made. 
The cost of operating a steam plant may 
roughly divided as follows: 
Fuel. 
Labor. 
Water. 
Oil and Waste. 
Repairs. 
Sundries. 
Of all these items fuel is perhaps the 
eatest and receives the least attention. 
he management of a small station is 
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usually niggardly in the matter of wages, 
and a five-dollar raise in the salary of a 
fireman is an event of some importance 
and worthy of the attention of the board 
of directors; yet this same man handles 
coal monthly perhaps to the value of from 
five to ten times his salary, and five dol- 
lars worth more or less would be some- 
thing too trivial to take notice of and 
in most stations impossible of detection. 

The amount of money expended for fuel 
each month is dependent upon a number 
of considerations, and in order that a 
close check may be kept on this one great 
item of the cost of production, a system 
of records, consistent with the size of the 
steam plant, should be maintained. 

The efficiency of the steam engine de- 
pends very largely upon its proper ad- 
justment for the work to be performed 
and the steadiness with which it is sup- 
plied with dry steam. Indicator cards 
should be taken from time to time, to 
make certain that the valves are tight and 
properly adjusted. This is a compara- 
tively simple matter and will often bring 
to light the cause for an excessive use of 
steam. Of course in large plants this is 
done periodically, but many smaller sta- 
tions never owned an indicator, and would 
not know how to use it if they had it. 

A record should be kept of the steam 
pressures, cither with a recording steam 
gauge or by entries on the daily log. It 
is well to have several gauges located in 
different parts of the plant, so that they 
may be easily seen by both the engineers 
and firemen. The steam pressure should 
be varied according to the load on the 
engine. This is especially true in small 
plants, where it is impossible to divide the 
load among a number of units. 

Records should be made of the time of 
stopping and starting engines; the num- 
ber of hours run by each and these figures 
compared with the electric load curve for 
the same period of time. It will be found 
perhaps that too many engines are being 
run for the work performed, and every 
hour an engine runs unnecessarily is so 
much loss. 

By a little study of the load curves it 
will perhaps be found that on certain 
nights the.load is greater, and these 
changes will happen almost periodically 
for months at a time. If the engineering 
force is advised of this so that they may 
know what to expect in the way of a load, 
it will save firing boilers unnecessarily 
and leave engines standing idle that 
might otherwise be put into service when 
not needed. I have noticed in some large 
isolated plants large blackboards in the 
engine room on which are posted each 
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day an extra lighting that will have to 
be taken care of. This is a great help, 
and will save money and annoying tem- 
porary overloads. 

Boiler efficiency is influenced by a 
multitude of conditions, and it is here 
that the most serious leakage in the ex- 
press account is to be met with. The 
most serious sources of waste in the fire 
room are: 

Improper methods of firing. 

Firing too many boilers for the load. 

Coal that is too expensive for the work 
demanded from it. 

Dirty boilers. 

Cold feed water. 

Leaks. 

The average fireman has two objects 
in view; one to keep a sufficient head of 
steam, and the other to keep plenty of 
water in his gauge glasses. The idea that 
he is burning money, and lots of it, never 
enters his mind. He does his work in 
the easiest way possible, and the com- 
pany pays the bills. 

There are as many different ways of 
firing as there are firemen, but there 1s 
only one way suited to each individual 
steam plant. Some of the larger sta- 
tions keep track of the individual per- 
formance of their firemen by the aid of 
various records and devices, and among 
the latter a system of testing the com- 
position of flue gases from each boiler 
breeching is both interesting and valu- 
able, and, where the expense will war- 
rant its use, an almost certain method 
of detecting waste. It is impractical, 
however, for small plants, and the only 
recourse is by a study of records, to de- 
termine on the best method of handling 
the grade of coal being used, and then in- 
structing the firemen accordingly. 

In a lighting plant where the load 1s 
likely to vary rapidly there is a tendency 
to keep more boilers in service than are 
necessary. This is largely due to an ef- 
fort on the part of the firemen to make 
their work an easy task, and the result is 
that for a large share of the time the 
grates are bare and a considerable column 
of air simply passes through the furnace 
and flues absorbing heat and wasting fuel 
at a tremendous rate. This is something 
which should be watched carefully, and it 
can only be done by keeping a record of 
the boilers in service, the hours run by 
cach and then making an intelligent com- 
parison with the station load curve for 
the same period. 

Burning coal of a grade too good for 
the work demanded of it is another source 
of waste. The cheapest coal is the one 
which supplies the greatest amount of heat 
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units for the least amount of money, and 
not the one that will make the least 
amount of work for the firemen. Coal 
should be tested to discover which grades 
are cheaper. Because one station burns 
a certain grade of coal economically is no 
reason why the same should hold good in 
another plant operating under different 
conditions. The cost of coal depends 
largely on the freight rate, and since it 
costs no more to haul a ton of good coal 
than a ton of slack, there may be a di- 
viding line beyond which it would pay to 
use the better grades although they cost 
more money per ton. There is only one 
way of determining this, however, and it 
is to make careful comparison of the 
amount of work done by each coal in a 
specified time. The chances are that the 
engineering force will be prejudiced 
against the use of cheaper grades of fuel, 
but it is not wise to rely too much on their 
opinion of the heating value of a coal. 

Coal should be weighed by each fireman 
on his run. Water should also be meas- 
ured by a meter. These records should 
be compared, and while the results will 
only approximate the evaporation, they 
will serve as a check, and if one fireman 
ig evaporating more water than another 
for a like amount of coal there is some- 
thing wrong. 

Boilers should be washed periodically, 
flues cleaned, dust removed from combus- 
tion chamber, and a record made of same 
both on the daily log and by chalking the 
date on the boiler front. 

- Feed-water temperatures should be kept 
daily and any undue variation investi- 
gated at once. 

Coal can be easily weighed even in the 
smallest station, and if it is not done every 
day, it can be done for several days at 
a time each month and an idea thus ob- 
tained as to what is being done in the 
fireroom. 

Water can be measured conveniently by 
a meter adjusted for the average tempera- 
ture of the feed water. The meter can be 
easily checked from time to time by the 
aid of an ordinary barrel and a pair of 
scales, and a correction made for any 
constant error. 

The number of boilers should be care- 
fully proportioned to the load, and only 
enough kept in service to permit the fire- 
men to maintain a proper head of steam 
by the exercise of care and attention in 
keeping his fires as they should be. This 
will prevent careless firing, and the con- 
sequent use of much unnecessary coal, 
both during the run and in heating up 
useless furnaces and boiler shells. 

The problem of evenly dividing the 
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labor of operating a station among one’s 
engineering force is one that requires a 
good deal of thought and diplomacy in 
solving. It will be simplified greatly, 
however, if there are at hand records show- 
ing the number of hours worked by each 
man, the amount of coal handled during 
that period, the load on the station, ete. 
Men get jealous of each other, and each 
thinks the other has the easiest time of 
it. A few cold figures will do more to 
dispel ideas of mistreatment from their 
minds than whole days of arguing. 

Oil and waste are no very important 
items in the expense account, but all the 
oil which is used goes somewhere, most 
likely onto the floor and belts, and it is 
well to cut the quantity used as much as 
is possible. Just why one man needs 
twice the oil to do the same amount of 
work as another is a problem, but the 
trouble can perhaps be located by a care- 
ful study of the daily record. A good 
oil filter is an excellent investment. Whep 
I say a good one, I mean one that will do 
something more than strain out flies and 
bugs. It is surprising how the oil con- 
sumption will decrease when men find that 
they are being watched, and with how 
much more care they will save oil that 
has been used if they have some device 
for putting it into shape where it can 
be safely used again without danger of 
stopping cups and oil guides. 

Packing is another small item, but when 
engines and pumps have to be packed too 
often, something is wrong. It may be 
the packing and it may be something else. 
A record will help very materially in de- 
ciding just what is best to buy. ~ 

Repairs is an item which must not be 
overlooked, and when repair bills on a 
piece of machinery commence to assume 
too large proportions it is well to con- 
sider something new. 

To sum up; I would suggest that for 
a small or medium-sized plant a daily 
record be made up as follows: 

The names of engineers and firemen on 
duty, the hours worked by each. | 

Readings of the switchboard instru- 
ments, giving approximately the load in 
kilowatts each hour from which a load 
curve may be plotted. 

The number of boilers in service, and 
the hours run by each. 

The number of engines in service, and 
the hours run. e. | 

The amount of coal burned by each 
fireman or group of firemen during a 
stated period. Total coal burned in 
twenty-four hours. 

The amount of water pumped into the 
boilers during the same time. 


The approximate evaporation fi 
from this data. 

Steam pressure at stated interval: 

Temperature of feed water. 

Temperature and weather. 

Amount of cylinder oil used by 
engineer. 

Amount of engine oil used by eac 
gineer, 

Amount of waste and packing. 

Some space should be left on 1 
sheet for “remarks”—records of tı 
and such other items as might st 
themselves from time to time: 

[t is very little trouble for the si 
force to keep a systematic record o: 
kind. It serves a useful purpose ir 
to get the data required periodica 
spections must be made of one thin; 
another, and the engineer and fir 
thus often notice things that might « 
wise be neglected. A careful study < 
daily sheets will prove productive of 
ideas for betterment, and they are a 


- a valuable record to look back to fo 


thousand and one little things tha 
wishes to know concerning the oper 
concerning the station. 


DEVELOPMENT IN THE ENGINE ROC 

BY J. H. PERKINS, YOUNGSTOWN CONSOLI) 

GAS AND ELECTRIC COMPANY, YOUNGSTO 
OHIO. 

This brief outline of our efforts tc 
more reliable and more economical o 
tion is not given as showing methods y 
will apply to all plants, but rath 
show what has been accomplished, a: 
create a discussion whereby we ma: 
rive some benefit. I also realize that 
of these features are a matter of hi 
to some of the larger companies, bu 
Youngstown plant being of average 
may serve the purpose referred to. 

Our present engine room equip 
consists of one 350, one 400, two 60( 
one 1,000-kilowatt, 2,200-volt, 
cycle, two-phase, direct~connected u 
four being operated by horizontal, « 
compound, non-condensing engines, 
one by a vertical compound engine. 

These units are furnished exciting 
rent by two thirty-seven and one-half 
watt and one seventy-five-kilowatt, 
volt, engine-type generators, direct 
nected to Westinghouse compound 
gines; two seventy-five-kilowatt, 550. 
rotary transformers for direct-current 
tor service. | 

We have discarded all belt mac! 
and all generators of any kind other 
the two-phase alternating-current ty 

The remaining commercial series. 


_ light machines have been thrown out 


Tw 


stant potential alternating-current arc 
nps on meter take the place of the series 
nps. 
The direct-current series, open-arc 
ect-lighting machines have ‘been re- 
iced ‘by constant-current alternating ap- 
ratus. 
All possible direct-current power serv- 
» has been changed by the use of single 
d two-phase motors, the remaining 500- 
It, direct-current service being furnished 
rotary transformers that the prime 
overs may all be of the same type. 
The switchboard has seen many changes, 
t more in the way of detail. All open- 
pe knife or plug switches on high po- 
ntial have been replaced by oil switches. 
l fuses on exciters and generators are 
ing discarded. The lighting circuits are 
ing provided with circuit-breakers, and 
e alternating-current side of railway cir- 
its with fuses. 
Recording wattmeters have been pro- 
ded for all of the generators in addi- 
n to those already on the different kinds 
service. 
Power-factor meters have been added 
the generator panels in order that there 
ay be as little cross current as possible 
tween generators running in parallel, 
d that we may know the character of 
ir load, not only of different kinds, but 
different times of the day. 
A voltage regulator has been added for 
asons as stated later, and although this 
not in actual operation, we are expect- 
g good results. 
All machines are provided with oil from 
gravity feed and pump-return oiling 
stem, and oil cups are not used except 
here absolutely necessary. This has re- 
Ited in more satisfactory oiling at a con- 
derable saving. 
Monthly indicator cards are taken of 
l] engines, and cards filed for record, it 
‘ing our intention to stop any irregulari- 
es as soon as possible after they occur. 
One of the first difficulties which faced 
3 in this change was parallel operation 
' the units on alternating current. 
As indicated in a previous paper, 
e had no trouble with belted machines, 
it considerable trouble with the first di- 
et-connected machine; not when operat- 
ig with the belted units, but in trying 
operate rotary transformers or in try- 
g to operate in parallel with the next di- 
ct-connected machine. 
We found that the trouble did not lie 
1 the flywheel nor in the variation of 
fect in the up-and-down stroke of this 
gine, contrary to our opinion at that 
me. A good share of the trouble was 
‘und in the rotary transformer, and we 
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also found a dash-pot on the governor of 
the engine was a cure for almost any trou- 
ble in parallel operation. The trouble in 
the rotaries was easily remedied. All of 
our engines have been equipped with dash- 
pots on the governors, and we have no 
trouble as long as these are in good con- 
dition. Any engine in the plant will pump 
and cause all kinds of disturbance if the 
dash-pots are out of order, and some of 
them would not work an instant in paral- 
lel without a dash-pot. We think it would 
be very much more difficult to get the 
same results by the use of heavier fly- 
wheels. 

In the matter of engine regulation, 
we have decided on about three per cent 
as the best that can be had, and have good, 
reliable, parallel operation. Some of the 
manufacturers say that this should be 
fully four per cent, but you may make 
it as fine as you please so long as you are 
able to take all the kinks out of the gov- 
ernor by dash-pots or otherwise, in order 
tô cause smooth rotation or regular angu- 
lar velocity. 

In the changes referred to we have 
taken a backward step in only one feat- 
ure, “voltage regulation,” and this seems 
unavoidable and was anticipated. The 
main cause has been the greater increase 
of railway load as compared with light- 
ing. With fifty per cent lighting and 
fifty per cent railway the service will be 
entirely satisfactory when operated from 
the same machines; but if railway load 
is added in greater proportions the effect 
will become noticeable, especially if the 
machines are overloaded. To overcome this, 
at times when it seems desirable to oper- 
ate both light and power together, we are 
installing a voltage regulator of the latest 
type. 

It is safe to say, however, that we at 
all times get a regulation which should 
be impossible under the same conditions 
of load and manner of running on any 
other systems, except by the use of a stor- 
age battery of ample size. 

During the time referred to, in this 
change, 1900, to date, the lighting output 
has increased 142 per cent. The railway 
output about 800 per cent. The power- 
motor output about 200 per cent, and the 
total output about 440 per cent. Our 
load-factor has increased from about 
twenty-five per cent to fifty per cent, and 
when you consider the earning power of 
these two conditions it i8 marvelous. 

We have not had a single shutdown, 
due to the engine room. 

The economy in the engine room has 
increased to a wonderful degree, not only 
by improving the load curve and by reason 
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of the large output, but by reason of the 
change in the type of apparatus. 

The greater part of the saving has been 
made in labor and maintenance charges, 
and we expect to improve further on steam 
economy. 

For an increase of 225 per cent in ca- 
pacity, we have increased the engine room 
labor required only fifty-seven per cent. 
There has been a decided saving in main- 
tenance of electrical apparatus, this ac- 
count having dropped to almost nothing. 


THE VALUE OF STATION RECORDS. 
BY A. C. BLINN, SANDUSKY. 

It is not the purpose of this paper to 
go into the details of forms and systems 
of station records, but to more fully dem- 
onstrate (especially to the managers of 
smal] stations) the value and vast im- 
portance of carefully keeping station 
statistics. I do not believe that too much 
weight can be attached to the value of a 
complete record of each twenty-four hours’ 
operation of your station, regardless of 
how small it may be. The size of the 
plant should not enter into the question, 
as these reports are as valuable to one as 
to another. To the managers of large 
central stations, the value of carefully 
making station records for immediate 
use, and filing them for future use, is 
very evident and is demonstrated by the 
fact that as a rule in stations of even 
moderate size this work is given very 
careful attention and it has grown to be 
an important factor in the skilful opera- 
tion of modern plants. The attitude of 
managers of small central stations toward 
the installation of a station record sys- 
tem is perhaps more or less adverse owing 
to the fact that the opinion prevails that 
an enormous amount of red tape will be 
required, from which little or no benefit 
will be derived. What station manager i8 
so proficient as to be able to estimate 
the worth of a system of this kind, espe- 
cially when it has not been in use? Oc- 
casionally we hear the remark, that it will 
make more work for station employés, 
and make them dissatisfied, etc. This is 
decidedly the wrong opinion for several 
reasons, first, because a certain amount 
of system is good for any employé; fur- 
ther, an employé who is energetic and am- 
bitious, and who will carefully study sta- 
tion records from day to day, will not only 
benefit himself but also his employers, and 
that to a very large degree. It must be 
understood that this paper refers to com- 
plete records and not to mere notes show- 
ing output in amperes every hour, and at 
what time arc circuits and machines were 
started, etc. The station manager or 8u- 
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perintendent who carefully examines his 
station records each day, will become ex- 
ceedingly familiar with the detailed 
operation of his plant. It is probably the 
only way in which to work intelligently 
toward broadening the peak; little loop 
holes in the consumption of coal, oil and 
other manufacturing supplies can be dis- 
covered, where small economies can be 
practised, which at the end of the year 
will make a very material showing in our 
balance-sheet. The managers of large 
stations have realized this fact for several 
years, and while the practice of carefully 
keeping station records is becoming more 
general with the managers of small sta- 
tions, the system has not reached that 
point of perfection that it should. In 
a measure this can be accounted for by 
the opinion “that our station is not large 
enough” or “our output is too small” or 
“that we can not have so much system,” 
ete. These and many other excuses are 
insignificant compared to the value re- 
ceived, not only in a financial way but 
in the matter of service to consumers, 
which is a vital point recognized by all. 
Tet us view this matter from another 
standpoint, let us assume that your com- 
pany has opencd negotiations for the sale 
of its property, the prospective buyer or- 
dinarily will send his engineer to make 
a report on the condition of affairs as he 
finds them. After examining the ledger 
accounts and the physical condition of 
the plant he will naturally ask to see your 
station records for as long a period as 
possible, and if your plant has had 
a normal growth and been properly 
managed, these records will be of great 
value, not only to the company but in 
estimating the ability of the manager. 
On the other hand, if the records are lack- 
ing, the prospective buyer will at once 
underestimate the value of the plant, but 
will probably not underestimate the value 
of the manager, and he will have good 
gfounds upon which to base his con- 
clusion. One of the greatest difficulties 
experienced in the installation of a thor- 
ough system of this kind lies in the fact 
that employés to whom the keeping of 
these records is assigned will, without 
close attention, become careless, which is 
probably caused by the fact that they are 
not able to fully understand and appreci- 
ate the value of such reports. It is utterly 
useless to inaugurate a system of this 
kind and not have it kept up as carefully 
one day as the next. After an emplové 
once oversteps the line without a repri- 
mand, and a severe one, his value so far 
as keeping station records is concerned is 
reduced fifty per cent. Employés should 
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be educated if necessary and made to 
understand that the manager depends on 
the station records, and must have them 
accurately kept. They should be taught 
to understand that the keeping of station 
records is as important as keeping the 
general books, which is indeed the case. 
From the station records we determine 
our loss from generator to consumer, which 
is a highly important point that should 
be carefully watched by every manager 
of electrical properties. Without the record 
we are in the dark absolutely as to what 
we are doing. You may say to your en- 
gineer that he has used more coal this 
month than during the same period last 
vear; invariably his reply will be that 
the load has been greater. Without a sta- 
tion record it is hardly possible to refute 
his argument, and the same rule applies 
to other branches of the manufacturing 
department. In this department our cost 
originates, and here is where we should 
apply economy in every sense of the word, 
which is not possible without complete 
knowledge, and such knowledge can not 
he had without complete station records. 
Ihe cost of the installation of a com- 
plete system is not large and when com- 
pared to the benefits derived is, prac- 
tically speaking, much less than nothing ; 
these benefits, of course, can only be de- 
termined by practice, and it is a matter 
that rests entirely with the manager as 
to whether he will, or will not, be benefit- 
ed. It must not be expected that any 
great value can be derived from station 
records if they are not watched from day 
to day and comparisons made with the 
work done, one, two or three years previ- 
ous, when you are able to make such 
comparisons you will find them intensely 
interesting and a great help in future 
additions and betterments. 


ENGINE ECONOMY AND EQUIPMENT. 
BY E. J. BECHTEL, TOLEDO RAILWAYS COM- 
PANY, TOLEDO, OHIO. 

Steam engineering dates back into an- 
cient history, but for the purpose of dis- 
cussion before this convention the early 
records or data are of very little value. 

The carliest steam engine was of the 
turbine type, but was not used exten- 
sively, being displaced by the reciprocat- 
ing engine, which has had almost a clear 
field until the present time, and upon 
which many important changes have been 
made, especially in the valve gear, gov- 
erning mechanism, etc., to bring it up 
to the present standard of efficiency. 
These changes, however, have had a tend- 
ency to complicate the mechanism, mak- 
ing constant expert attention essential. 


At present there are two or three 
of steam turbines on the American m 
which appear to be very attractive fr 
central station standpoint, from the 
that they give at least as good econ 
are much more simple, require les 
tendance and maintenance and occu 
very much smaller space than any ty 
reciprocating engine of the same capa 
and last, but not least, they can be 
chased at a less first cost. The high s] 
of these turbines have limited’ their ci 
itv to 500 kilowatts per unit for d 
current, but can be built for almost 
capacity for alternating current. 

Gas engines have only had a plac 
minor importance, being handicappe 
account of size, unreliability and « 
conditions, which make them undesi 
as a commercial product. However, 
provements have also been made in 
gas engine, and it is hard to predict ` 
the future will bring forth in the lin 
gas engines and gas turbines. Gas 
gines are at present in use up to 2 
horse-power, for purposes other than 
tral station work, but under circ 
stances favorable to them, which do 
represent ordinary commercial condit. 

In designing the engine equipment 
a central station all sides of the prot 
must be considered. It is neither the 
gine having the best steam economy 
the one extreme, nor the engine ha 
the least first cost on the other extre 
which is to be considered the most 
cient; but it is the engine which is 
adapted to operate under local condit 
as they exist, or under conditions wl 
ean be brought about. In other wo 


all conditions, including interest on 


vestment, etc., should be carefully si 
ied before deciding upon the proper eq 
ment, as upon the combination of all « 
ditions depends the advisability of us 
high-pressure steam, superheated ste 
vertical or horizontal, simple or cc 
pound, condensing or non-condensi 
high or low-speed engines, size of ur 
with or without steam jackets, reheat 
coils, superheaters and various other 
pliances which tend to change the c 
ditions of economy. 

The economy of the central stat 
does not depend entirely upon the des 
of the equipment, but also upon the oy 
ating force, which can in a great m: 
cases lessen the efficiency of a well- 
signed station, or increase the efficie 
of a poorly designed one by their met} 
of operation. Thus the importance 
carefully selecting an Operating fo 
which will give maximum results with 
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ast cost is apparent. The force should 

e carefully made up of men capable of 

romotion with the knowledge that a de- 

ned line of promotion is before them, 
epending upon their ability and time of 
ervice, without any show of favoritism. In 
his way only will we be able to get the 
roper grade of help to begin at the bot- 
om and at a salary in proportion to the 
sition. 
‘LECTRICAL DISTRIBUTION 
GINE ROOM. 
Y W. F. RABER, MANSFIELD ELECTRIC LIGHT 

AND POWER COMPANY, MANSFIELD, OHIO. 

In a small plant like our own where it 
s desired to furnish several different 
lasses of service from the same prime 
novers the distribution of your generat- 
ng units and the arrangement of your 
witchboard, so you can cut in and out 
he various machines and circuits in ac- 
ordance with the demand upon the 
lant, means no small amount of manipu- 
ation, especially where the units are all 
mall, as is mostly the case, and where 
he capacity of your plant can only be 
ncreased out of the earnings of the plant, 
ind where this is not possible the superin- 
endent or manager is obliged to accept 
ippropriations dealt out to him in 
‘homeopathic doses.” 

In the earlier days of the business when 
lirect-connected units, yes, even direct- 
belted units, came in “large packages” 
for the average central station, we were 
obliged to fall back on the line shaft and 
counter shaft to properly distribute the 
equipment so as to give the maximum 
power with the greatest flexibility possi- 
ble, the latter being the most important 
of the two. 
only increased one feature of your plant 
at the expense of another. 

The company with which I am con- 
nected has gone through a number of 
these distressing changes, each time to 
find our apparatus loaded beyond the 
limit on both our light and power cir- 
cuits. As a matter of history I might 
add that we were the first combined light 
and railway plant in the state. 

Only a few years ago we found it nec- 
essary to install a new engine to accom- 
modate the usual increase in our light 
department, as well as supply power to an 
interurban railway operating four large, 
high-speed cars, To utilize our old gen- 
erators of both direct current and alter- 
nating current and by adding one of each 
we found by properly distributing them 
we could take care of all classes of serv- 
ice with an equal amount of reserve and 
without going to the expense of duplicat- 
ing our plant throughout. 


IN THE EN- 


While we admit that this. 
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Our outfit now consists of three en- 
gines, four direct-current, one two-phase 
and two single-phase generators. To 
carry our maximum load would require 
two direct-current and two alternating- 
current machines, leaving one of each 
for reserve. Without going into details, 
these machines with one exception were 
belted to a single shaft, with clutch and 
quill pulleys driven by two of the largest 
engines belted to the same shaft. By a 
special combination of quill and clutch 
pulleys we could operate either or both 
engines on any or all generators. 

To take care of the fluctuations in 
speed of engines due to heavy pull on 
street railway or power circuit, we in- 


stalled on each of the single-phase ma- 


chines a Chapman voltage regulator. 
These regulators regulate very closely, 
and for conditions similar to ours too 
much can not be said in behalf of this 
part of the installation. Of course, there 
is a slight change in the periodicity of the 
alternating-current machines due to rise 
and fall of the speed of the engine, but 
not enough to seriously affect the opera- 
tion of small induction motors and mul- 
tiple arc lamps. 

This method of distribution we do not 
attempt to hold up to you as the ideal one 
from an economical standpoint. But with 
the multiplicity of units which we had and 
the classes of service we were called upon 
to give, flexibility and reliability of the 
service were of the greatest importance in 
our case. 

It is of equal importance to have your 
switchboard as simple and flexible as pos- 
sible where you depend upon the regular 
engineer to do his own switching. In 
order to keep the enginecr from throwing 
the machines together and burning up 
everything on the board except the toggle 
bolts that hold it to the wall, we designed 
a board so that any of our station attend- 
ants could operate it with perfect safety. 

Our direct-current board is equipped 
with a double set of bus-rods and with 
double-throw switches with an individual 
circuit-breaker on each outgoing circuit 
and on each generator in the usual man- 
ner. 

For our alternating-current board we 
have four pairs of bus-rods, one for each 
machine. For each outgoing circuit we 
have a special revolving four-pole switch 
which makes it impossible for the oper- 
ator to throw any two machines together, 
thus avoiding a great deal of trouble that 
we used to experience on our old layout. 

One who has been connected with the 
light and power business for ten or fif- 
teen years can see very little of a perma- 
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nent nature in the engine room, especially 
in the electrical equipment. Even to the 
present day we speculate as to the time 
when the steam turbine outfit will sup- 
plant the present direct-connected units. 

After summing up the business for an- 
other year we find ourselves again con- 
fronted with applications for power at a 
low rate, and it is up to us to serve them 
at a small profit or open the field and in- 
vite competition. 

In order to settle the question of mu- 
nicipal ownership for the next ten years 
we, for the first time in the history of the 
company, bid on the city lighting and 
were successful, for which provision must 
be made in our engine room for another 
class of service after April 1, 1904. 

We have now gone the limit on small 
machines and we feel we can, by the 
proper distribution of new generators, 
serve all classes of customers, including 
our new city contract, without the use of 
any shafting and only a minimum amount 
of belting. 

We propose to install a three-phase 
generator of proper size, direct-belted to 
each of our Corliss engines, and take from 
these power for all classes of lighting and 
small power motors, and install rotary 
converters for our direct-current power 
customers and for railway purposes. Also 
to install a storage battery to float on the 
railway and power circuits, thus work our 
engines at an economical point, and de- 
pend upon the battery to take care of the 
peak loads and the fluctuations in speed 
of our engines, eliminating the use of 
separate regulators on our lighting cir- 
cuits. 

This far we can go with our present en- 
gines, but we must also provide reserve 
capacity, which we propose to do by in- 
stalling a steam turbine of ample capac- 
ity. It is intended to run this turbine 
regularly and use our engines for reserve, 
and, when necessary, to carry the heavy 
winter peaks on the light circuits. 

. 


London Municipal Telephones. 


After an expensive battle with the Na- 
tional Telephone Company, the Hull 
(England) corporation has obtained a 
victory on the municipal telephone ques- 
tion. The Local Government Board has 
sanctioned a loan of £43,000 for starting 
the municipal scheme. The scheme origi- 
nated about three years ago, and over 
1,000 sub&cribers have promised support. 


From the London Electrical Times. 


“Our New York contemporary the 
ELECTRICAL Review has, without a word 
of warning, changed its type and turn-out 
in the middle of a half-yearly volume. 
With one exception the old was well 
enough, but with no exception the new is 
rather better. The exception was some 
index of contents which has long been 
a needed addition, and is now supplied.” 
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ELECTRICAL MINING NOTES. 


THE AUTUMN MEETING OF THE INSTITU- 
TION OF MINING ENGINEERS. 
(Concluded.) 


BY SYDNEY F. WALKER. 


Another paper in which the inevitable 
electricity came up, and where one would 
hardly have expected to have found it, 
was in that by Mr. Francis Fox, brother 
of Sir Douglas Fox, past president of 
the Institution of Civil Engineers, de- 
scribing some tunneling which had been 
done under his supervision in the Sim- 
plon. The tunnel will be twelve and 
one-quarter miles in length, and will be 
made at about double the speed at which 
the St. Gothard was made. The tunnel 
has been made largely with a modification 
of the Greathead shield which was 60 suc- 
cessful in the London “Tubes ;” the modi- 
fication consisting of the doing away with 
handling of the material at the face at 
all. The clay, for which the machine is 
used, is cut by a series of knives carried 
by revolving arms, which project in front 
of the shield, and are, in the machine 
employed, driven by an electric motor. 
The dirt which is cut away falls to the 
bottom of the cut, and is picked up by 
revolving buckets, also worked by an elec- 
tric motor, and delivered at the top of 
the shield to a conveyor, again driven by 
an electric motor, by which it is carried 
some twenty-five feet behind the shield. 
The introduction of the new arrangement 
with its electric driving has reduced the 
time of cutting and fixing a ring of iron 
twenty inches deep, in the direction in 
which the tunnel- is progressing, from 
two and one-half hours to one hour, and 
the labor required from thirteen men to 
eight. Mr. Fox stated that his great 
object in bringing the matter before the 
Institution was to call attention to the 
Brandt hydraulic drill, which he stated 
worked without making the fine dust 
which is so dangerous to the health of the 
miners employed. With the ordinary rock 
drill, working in the strata usually met 
with, the atmosphere in the neighbor- 
hood of the drill is filled with very fine 


= particles of razor-like dust, which if in- 


haled brings on miner’s phthisis. 

A paper by the present writer on 
“Alternating Currents and Their Possi- 
ble Application to Mining Operations’— 
Part 2, “How Alternating Current May 
Be Used in Mining Work”—was a con- 
tinuation of a paper read before the In- 
stitution three years since, and a further 
continuation of an earlier paper read be- 
fore the North of England Institution, the 
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parent of the Institution of Mining En- 
gineers, in the year 1884. 

The present writer’s experience, which 
extends over nearly thirty years, in con- 
nection with colliery working is that 
simplicity is one of the essentials of suc- 
cess. Another point that was made was 
in connection with the starting and stop- 
ping of induction motors, and their be- 
havior when overloaded. One speaker, a 
colliery manager, complained that he was 
obliged to have a very much more power- 
ful engine driving his three-phase gen- 
erator than would otherwise be neces- 
sary in order to provide for the starting 
current. He had a 100-horse-power gen- 
ator and a 100-horse-power induction mo- 
tor, but it took 185 indicated horse-power 
to start the motor, and he wanted to know 
if this was right. He had no starting 
resistance. The writer’s view of the mat- 
ter is that it was a very wise provision, 
however arrived at, his having about 
twice the power in his engine that he 
needed in his motor. Another of the 
points which in the writer’s experience 
goes to ensure success at collieries, is the 
presence of plenty of power, and plenty 


of strength everywhere. The engine may ° 


not work quite so efficiently in the sense 
that it will use a little more steam, but 
it will act very much more efficiently in 
keeping things going without breakdown, 
and in keeping the repairs bill low. After 
all efficiency should be measured, not by 
the steam taken, but by the actual run- 
ning cost. There was also some discus- 
sion as to what current should be taken 
by an induction motor on starting, and at 
what overload it should come to rest, 
and if it was really a benefit its doing so. 
The writer’s opinion is that starting cur- 
rent is purely a matter of construction, 
in the motor and its accessories, within 
certain limits. You must have a certain 
starting current, the latest claimed by the 
makers is one and one-quarter full load, 
and it may go up to almost what you 
like, if you do not employ any devices 
for reducing it. The action is very largely 
like that with a shunt-wound motor. If 
the starting current is too large you can 
not start at all, because you have neutral- 


- ized the magnetic field on which you are 


depending for starting, but short of this 
you may have almost any value down to 
the minimum. The question of at what 
overload the motor comes to rest appears 
also to the writer to be one of construc- 
tion. But there is this very important 
feature in connection with the question, 
the rotor will come to rest at some per- 
centage of overload, whatever the con- 
struction may be, and the rotor, the sec- 


ondary of the transformer which the 
duction motor forms, will not burn, tho 
the insulation of the field coils, the « 
of the stator, the primary, may burn. 
this means that a three-phase motor 
go on working under conditions whe 
continuous-current motor would have 
to go to the repairing shop. If, sa: 
disc coal-cutting machine meets wit 
heavy overload, as when the coal co 
down on to the disc, or when it m 
with a ball of iron pyrites—the pre: 
writer has met with a case where a c 
cutting machine was taking 100 ho 
power under such conditions—if the - 
tor is using continuous currents the ar 
ture coils are burnt up almost of ne 
sity, unless a base or cutout relieves 
time, and work has to cease till a sy 
armature is put in. With three-pl 
Induction motors, under similar co 
tions, the rotor would come to rest, | 
in the great majority of cases would 
unharmed, while the coils of the sta 
if the fuse did not blow, would have tl 
insulation singed. But every one with 
practical experience in running dyna: 
and motors will know that a machine ` 
run a long time, and with perfect saf 
with its magnet coils very much sins 
The carbon that is formed in the extri 
case is itself not a bad insulator for 
pressure between coil and coil. And 
the result is that when the obstructior 
removed the motor can go on again, 
only time lost being that taken in cle 
ing the coal or the ball of pyrites. J] 
cussion also took place on the question 
varying speeds of induction motors. T 
of course is one of the points that has 
be worked out, but the induction mc 
is no worse off than the continuous-c 
rent motor, in this matter. 

The other paper on electricity was 
Mr. W. Walker, who is manager of- 
of the Digby Colliery Company’s pits 
Nottinghamshire, on “Electric Coal-C 
ting.” The paper was a most import 
one, inasmuch as for the first time a 
liery manager came out into the open : 
told his actual experiences with coal< 
ting machines, and it led to other - 
portant results, as other colliery ma 
gers were induced to come out also : 
give their experiences. As a rule, it 
difficult to get colliery managers to st 
their experiences, and it need hardly 
said that they are of more value than 
statements of the makers of the appa 
tus. Also the paper was unique in t 
for the first time in the present writ 
experience, in England, a few « 
liery managers openly avowed a pref 
ence for the bar coal-cutting machi1 
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he bar machine ought to be the best, 
specially for use with electric motors. 
b runs at from 300 to 500 revolutions 
er minute and can therefore be connect- 
] directly to the motor, or, at the worst, 
aquires only a slight reducing gear, an 
normous advantage over the disc machines 
‘hich run at from twenty to seventy 
evolutions per minute. The bar also 
an be made to avoid many of the diffi- 
ulties which the disc has to face. It 
rill work round a nodule of pyrites, 
yhere the disc has to go through it, or 
ull it out. Also there is no large sur- 
ace for the coal to jam as there is with 
he disc, if it settles down. In spite of 
his, the bar has not found favor. At 
Digby, however, it is pronounced to be 
he only machine which answered their 
yurpose in a certain seam, after they had 
ried two dise machines. The troubles 
vhich had been met with in the bar ma- 
‘hines, from the teeth of the gearing 
wreaking, appear to have been completely 
wvercome. The trouble is stated to have 
risen through the use of a series-wound 
notor. The bar would be cutting easily 
n comparatively soft material, and would 
ne brought up suddenly by coming to 
some hard stuff, then, on passing through 
the hard stuff, would race violently, the 
speed of the gear wheels rising instantly 
from 1,200 feet per minute to 3,000 feet, 
and this naturally led to breakages of the 
teeth. The series-wound motor has been 
replaced by a shunt-wound motor, and 
these troubles, it is stated, have ceased. 
Probably a better understanding of the 
machine by its makers has led to the 
usual results—better construction, and 
better arrangement all around. It should 
perhaps be mentioned that the Hurd ma- 
chine, made by Messrs. Mavor & Coul- 
son, of Glasgow, is the only surviving 
bar coal-cutting machine at present. 
There are a few Golden machines 
still at work in Staffordshire and 
Durham, but only the Hurd is now man- 
ufactured. An important fact which the 
author of the paper brought out was the 
use of a parallel bar, instead of a taper 
bar, reducing the power taken by the ma- 
chine from 7.77 horse-power per square 
foot of area holed to 4.66 horse-power. 
This result, however, was questioned by 
another colliery manager who was also 
using the Hurd coal-cutting machine. Mr. 
Laverick, manager of Wollaton colliery, 
Nottinghamshire, stated that he used the 
parallel bar because he found a tendency 
with the taper bar to climb up into the 
coal, instead of keeping to one line. He 
finds that the taper bar running in the 
game direction with the machine climbs, 
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while the parallel bar running in the 
opposite direction tends to run down- 
ward more into the dirt underlying the 
coal, but the parallel bar takes as much 
power as the other. It makes a con- 
siderable difference, as will easily be un- 
derstood, to the value of the coal pro- 
duced, if the cut is made in the dirt, 
clay, ete., underlying the coal, and not 
in the coal itself. Mr. Laverick also 
asked why the author of the paper only 
used a four-foot bar. Mr. Leverick used 
a five-foot six-inch bar, and found that 
it worked quite satisfactorily. The disc 
machines, it will be remembered, rarely 
make less than a five-foot cut, in York- 
shire, where they are most employed. In 
Scotland a three-foot and a three-foot six- 
inch cut are common. Mr. Laverick also 
stated that a Jeffrey heading machine 
which cost only £300 saved £200 per an- 
num. Another point that was brought 
out in the paper, and in the discussion, 
was the fact that, according to the author 
of the paper and to some of the speakers, 
the saving in the amount of small coal 
which had been claimed as one of the prin- 
cipal advantages of machine holing, was not 


-realized in the majority of cases because 


the coal had to be broken up by the pick 
after it had come down, in order to load 
it into the mine wagons; and in break- 
ing it up considerable spall was made. 
The feeling among the speakers appeared 
to be that only from three per cent to ten 
per cent less slack, small coal, was ob- 
tained with machine cutting than with 
hand cutting—as much as thirty per 
cent less has been claimed. Another 
point upon which considerable discussion 
ensued and upon which considerable sur- 
prise was felt at the statements in the 
paper, was the number of men it was nec- 
essary to employ with the machine. With 
the disc machines, of all kinds, three men 
may be taken as the standard, one con- 
trolling the machine, whether the power 
be compressed air or electricity; one in 
front of the machine, seeing the rails 
placed ready for it to run on, and one 
behind the machine, seeing that the dirt 
is taken out, and passing the rails over 
the top of the machine to the man in 
front. The usual practice also with 
nearly every machine using rails, is to 
have three pairs of rails, one pair actu- 
ally under the machine, one pair in front, 
and one pair behind. With some ma- 
chines it is stated that two men only have 
succeeded in running, and with others 
four men have been necessary, but three 
may be taken as the average. The author of 
the paper found it necessary to employ six 
men; two road layers, one driver, one 
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shoveling out dirt at the sleeve, one timber- 
ing and spragging, and one cleaning out 
the holing dirt. In addition to these, the 
author stated that with one machine 
tried, there was an electrician, and fre- 
quently his assistant. It may safely be 
prophesied that if this is the best that 
can be done with coal-cutting machines 
they will not easily supersede hand hol- 
ing. One of the most important points 
in connection with coal-cutting machines 
is the fact that less men can be employed. 
Where collieries are situated in out-of- 
the-way places, the question of housing 
the colliers is often a very serious one. 
Large numbers of houses have to be built, 
and one collicry manager in the county of 
Durham told the writer last autumn that 
one of the reasons for his firm taking up 
coal-cutting machines was this fact, that 
they would have to build so many more 
houses if they did not. 

The inevitable question of cables came 
up, and different colliery managers de- 
tailed their experiences. One interesting 
case was given where the cables were en- 
closed in lengths of iron pipes, in the 
shaft, and the pipes filled with pitch. The 
cables had been in several years and had 
given no trouble. Another point should 
be mentioned which came up in Mr. 
Walker’s papers, as it is of some impor- 
tance. Mr. Walker found it better not to 
attempt to make the bar cut its way into 
the coal. This has been one of the claims 
in favor of the bar machine, as in com- 
mencing a cut with disc machines it is 
necessary to make a place with the pick 
for the disc to enter. Some of the disc 
machines have arranged to get over this 
difficulty by pushing „the dise into the 
coal, while revolving by means of a jack 


behind. The bar was arranged, in the 
Golden and in the Hurd, to cut 
its way into the coal, the bar be 


ing placed parallel with the coal face, and 
turning on a pivot in the machine, cut- 
ting its wav till it came into a posi- 
tion at right angles with the machine, 
when it simply revolved and cut onward. 
Mr. Walker found that it was better to 
make a place for the bar to enter with the 
pick, as it strained the bar to cut its way 
in. Another point that was cleared up 
was the matter of the dust getting into 
the whecl gearing. The reciprocating 
motion brings a portion of the bar alter- 
nately outside the machine, and takes it 


back into its bearing. This portion being 
necessarily well oiled, took up a certain 
quantity of dust, which worked back into 
the gearing and caused considerable wear, 
aided as it was by strav currents of elec- 
tricity. This, according to the author of 
the paper, has been cured. 


L I 7 


— w 


i! 


November 21, 1903 


A Long-Distance Transmi 
_110 Miles of High- 
Conductors. 

The Washington Water F 

pany, Spokane, is about to 


 ommercial operation of i 


transmission line, which is ti 
the Northwest. In the gen 
tim two 2,250-kilowatt, 4, 
waving field generators, eac! 
neted to a Victor turbine, 0 
ler a head of seventy feet, h 
dalled. The electrie machi 
ing generators, transforme 
lightning arresters, etc., Was 
jeneral Electric Company. 
wards are installed on a gall 
ing the whole power-house ¿ 
lis-bars are in separate pott: 
ments underneath the galler 
af bare allow the city ser 
transmission system to be seq 
novssiry. All the generato 
of the General Electrice Co 
H. motor-operated, remote 
These switehes operate so py 
wing the relay switch or 
ward that no difficulty is e 
svtchronizing machines. 
Lnet-connected to a sey 
wheel without governor. 
governor is installed to op 
the larger generators : only 
sovernors, however, will 
tme, as a practically consta 
mg on one wheel will be 
tie governor on another wh 
for the whole station, 

Tiree water-cooled trans 
“Ne spare for emergencies) 
ge from 4.000 to eith 

NM volts, depending 
tms, for the long-dista 
‘on There are no high-t 
P than disconnecting 
staile between tl i 
lommer primaries, 
are instal 


le line ; 

Light 
ie led, each single 
e N a separate bric 
"tending from the lowe 
ie to the high-t 
‘Te Dear the Too 

The line 
bng to the 
Portion of 


ensi 


IS approxima 

: furthest p 
- It runs thro 
“= Country where ep 
"perienced last 4 
tha around the Pole | 
iting the Pole out of 4 


Vol. 43—Vo 2] 


| dirt at the sleeve, One timber. 
“sing, and one cleaning out 
rt. In addition to these, the 
d that with one machin: 
vas an electrician, and fre. 
Sistant. It may safely he 
at if this is the best that 
with coal-cutting machines 
easily supersede hand hol. 
the most important points 
with coal-cutting machines 
less men can be emploved, 
s are situated in out-of. 
the question of housing 
often a very serious one. 
of houses have to be built. 
manager in the county of 
> writer last autumn that 
ns for his firm taking up 
hines was this fact, that 
to build so many more 
id not. 
question of cables came 
| colliery managers de- 
lences. One interesting 
were the cables were en- 
of iron pipes, in the 
s filled with pitch. The 
several years and had 
Another point should 
ch came up in Mr. 
it is of some impor- 
found it better not to 
> bar cut its way into 
een one of the claims 
machine, as in com- 
h dise machines it 1s 
a place with the pick 
or. Some of the dise 
ned to get over this 
ng „the disc into the 
g by means of a jack 
was arranged, in the 
the Hurd, to cut 
coal, the bar be- 
ith the coal face, and 
in the machine, cut- 
t came into a pos 
< with the machine 
Jved and cut onward. 
that it was better to 
har to enter with the 
he bar to cut its way 
that was cleared . 
dust getting 1" 
The reciprocating 
an of the bar alter 
achine. and takes jt 


hig portion being 
This isd certain 


he 


h worke 
] consid 
ry currents 
g to the au 


red. 


| 
AY 
f 


—A i 


November 21, 1903 


A Long-Distance Transmission Line 
—110 Miles of High-Tension 
Conductors. 

The Washington Water Power Com- 
pany, Spokane, is about to begin the 
commercial operation of its 110-mile 
transmission line, which is the longest in 
the Northwest. In the generating sta- 
tion two 2,250-kilowatt, 4,000-volt, re- 
volving field generators, each direct-con- 
nected to a Victor turbine, operating un- 
der a head of seventy feet, have been in- 
stalled. The electric machinery, includ- 
ing generators, transformers, switches, 
lightning arresters, etc., was built by the 
General Electric Company. The switch- 
boards are installed on a gallery overlook- 
ing the whole power-house and all main 
bus-bars are in separate pottery compart- 
ments underneath the gallery. Two sets 
of bars allow the city service and the 
transmission system to be separated when 
necessary. All the generator switches are 
of the General Electric Company’s form 
H, motor-operated, remote eontrol type. 
These switches operate so promptly upon 
closing the relay switch on the switch- 
board that no difficulty is encountered in 
synchronizing machines. The exciter is 
direct-connected to a separate water- 
wheel without governor. A Lombard 
governor is installed to opcrate each of 
the larger generators; only one of these 
governors, however, will be used at a 
time, as a practically constant gate open- 
ing on one wheel will be used, allowing 
the governor on another wheel to regulate 
for the whole station. 

Three water-cooled transformers (with 
one spare for emergencies) step the volt- 
age from 4,000 to either 45,000 or 
60,000 volts, depending upon connec- 
tions, for the long-distance transmis- 
sion, There are no high-tension switcher 
other than disconnecting switches in- 
stalled between the line and the trans- 
former primaries. Lightning arresters 
are installed, each single-pole arrester 
being in a separate brick compartment 
extending from the lower floor of the 
building to the high-tension wires which 
are near the roof. 

The line is approximately 110 miles 
long to the furthest power user. A 
portion of it runs through marshy or 
boggy country where considerable trou- 
ble was experienced last winter from ice 
forming around the pole butt and finally 
lifting the pole out of the hole. This 


_ difficulty was overcome by putting hori- 


zontal cross-pieces on the butts under- 
ground. The line consists of three No. 
œ solid copper wires, with 60,000-volt 
Locke insulators and iron pins. These 
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pins are made of about three-inch 
wrought iron with cast-iron shanks, for 
insertion in cross-arm, and lead threads. 

There are six substations, each equipped 
with three-phase, step-down, water-cooled 
transformers, varying in size from 100 
kilowatts to 750 kilowatts, with primary 
taps for 60,000 or 40,000 volts, ac- 
cording to line pressure. Each substa- 
tion is equipped w.th an automatic high- 
tension oil switch mounted in a separate 
brick compartment above the panel and 
connected between the transformer pri- 
mary and line. 

The power will be used almost exclu- 
sively for mining purposes, the most 
notable installation being at the Stand- 
ard and Hecla mines, where four Gen- 
eral Electric 300-horse-power induction 
motors will be used to drive compressors, 
hoists, ete. One of these motors will be 
geared direct to a hoist. There is an ag- 
gregate of about 800 horse-power in svn- 
chronous motors and the balance in in- 
duction motors. The synchronous mo- 
tors will be started direct from the line 
through low-voltage taps on the trans- 
formers. 

The plant has already been operated 
for some time at 60,000 volts, but with 
no load at the end of the line, and no de- 
fects have been encountered. The plant 
will probably operate commercially within 


a month. 
>> — 


Philadelphia Branch of the Ameri- 
can Institute of Electrical 
Engineers. 

A meeting of the Philadelphia branch 
of the American Institute of Electrical 
Engineers was held Tuesday evening, No- 
ventber 10, at the Engineers’ Club. A 
business meeting preceded the reading of 
the papers, during which a set of by-laws 
were adopted and new officers elected as 
follows: 

Chairman, Mr. Charles E. Hewitt. 

Secretary-treasurer, Mr. H. F. Sanville. 

Managers: W. C. L. Eglin, Horatio A. 
Foster, J. Franklin Stevens, W. L. 
Hodges, C. W. Pike, A. J. Rowland. 

Mr. C. B. Voynow, assistant engineer 
of the Philadelphia Rapid Transit Com- 
pany, presented a paper on “A New 
Method of Track Laying and Bonding.” 
The paper was instructive and interesting, 
describing as it did the Nichols-Voynow 
rail joint, which is in use throughout 
Philadelphia, and which is an entirely 
new departure from all known methods 
of track laying. There was a discussion in 
which Messrs. Pike, Hering, Hodges and 
Hewitt took part. 

Mr. Horatio A. Foster gave to the meet- 


a3 


ing reminiscences of his experiences 
the early eighties when installing a 
trying to operate the first electric railw 
in the city of Baltimore for the old Da 
company. The talk was very interestin 
and in the light of modern practice d 
cidedly humorous. 

Mr. Charles E. Hewitt, with the assis 
ance of some lantern slides, showed the d 
velopment of the railway motor from 1 
beginning to the present time. 

The Albert & J. M. Anderson Manufa 
turing Company sent for exhibition : 
the meeting their collection of relics « 
early practice in overhead constructio 
Some of these relics were very interes 
ing and, placed alongside of the elabora 
new devices which were also on exhib 
tion, told better than words of the eno 
mous development in electric traction i 
the last twenty years. 

— —-> 
German Electrical Notes. 

It is proposed to connect Teplitz an 
Klostergrab, two towns in Germany, 
short distance from the Saxon frontic 
by an electric railroad. As there is a. 
ready an electric line from Teplitz t 
Eichwald, it will only be necessary to la 
six kilometres of new track. 

The Royal Prussian mining office a 
Riiderdorf in the Nieder Barnin district 
province of Brandenburg, has decided t 
equip the potash mines of that sectio: 
with electric power. A central plant wil 
be erected to furnish the mines with powe 
for pumping, hauling and loading, wor! 
upon which will be begun at once by tw 
Berlin electric companies. It is expectec 
to have the electric equipment in runnin; 
order by next spring. 

At the last meeting of the commor 
council of the city of Sonneberg, Duchy 
of Saxe-Meiningen, a city of 138,151 in 
habitants, it was decided to buy the gas 
works of the Sonneberg Gas Company 
To accomplish this it will be necessary 
to raise 600,000 marks ($142,800), whiel 
it 1s proposed to do by a bond issue. 

The common council at Zeitz, a city o! 
28,000 inhabitants, in the province of 
Saxony, Kingdom of Prussia, has just de- 
cided to erect a municipal electric light 


and power plant. 

Arnstadt, a city of 14,585 inhabitants, 
in the principality of Schwarzburg-Son- 
dershausen, has purchased the Rudolph 
Levy electric plant and proposes to oper- 
ate the same in conjunction with 
the city’s gas and waterworks. To do 
this, however, it will be necessary to make 
a new bond issue of 240,900 marks ($57,- 
120). 

e Many German municipalities already 
own their gas and waterworks and elec- 
tric and power plants. 
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Electrical Patents. 


Messrs. William L. R. Emmet and 
Oscar Junggren, of Schenectady, N. Y., 
have assigned to the General Electric 
Company, of New York, a patent recently 
obtained by them on an electric governor 
for turbines. In carrying out the inven- 
tion they subdivide to a greater or less 
degree the total amount of fluid to be 
handled, thereby avoiding the use of un- 
duly large parts, which have considerable 
inertia. On the main or bucket-wheel 
shaft, or connected so as to rotate in syn- 
chronism therewith, is a speed-responsive 
device which controls the circuit of a pair 
of electromagnets. A constantly running 
governor motor is provided, which may 
with advantage rotate at the same speed 
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centrifugal type there is a tendency to 
overcompensate for changes in load, which 


tendency is commonly called “hunting.” 


This hunting causes certain variations in 
speed above and below that desired, which 
is highly objectionable. To prevent this, 
there is provided an “anti-hunting” de- 
vice, which releases the motor after it has 
performed a certain amount of work and 
before it has had time to move the con- 
trolling valve or valves too great a dis- 
tance. This releasing action takes place 
entirely independently of the position of 
the governor weights. To restate the mat- 
ter in a different way, the governor 
weights set themselves in a definite posi- 
tion for a given speed, which causes a 
movement of the device that controls the 
admission of fluid to the motor through a 
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SIDE ELEVATION OF GOVERNOR AND ANTI-HUNTING DEVICE FOR TURBINES. 
: PRACTICALLY IN SECTIONS. 


as the said responsive-speed device; but 
the invention is not limited thereto. Each 
of the magnets controls a clutch coil, by 
means of which the governor motor is 
operatively connected to a valve or equiva- 
lent mechanism for varying the admission 
of fluid to the bucket wheel or wheels. 
When one clutch coil is energized, the con- 
trolling valve or valves tend to decrease 
the supply of energy and when the other 
is energized to increase the supply of 
energy. Connection between the source 
of electric supply and the magnets and 
clutch coils is made through relatively ro- 
tating contacts, so that new contact sur- 


faces are presented when the circuit closes . 


and all danger from imperfect connection 
is prevented. With a governor of the 


suitable intermediary. Now instead of 
keeping the governor weights and the in- 
termediary in operative connection until 
the desired position as to fluid delivery to 
the motor is established, they are discon- 
nected shortly before this condition is 
reached, and the momentum of the parts 
is relied upon to bring the parts into the 
desired relation. In this way objection- 
able fluctuating is prevented. In order to 
prevent the governor motor from impart- 
ing excessive movement to the fluid-con- 
trolled mechanism in either direction, 
maximum and minimum stop devices are 
provided, which disconnect the motor 
when the mechanism reaches either of its 
extreme positions. It is found desirable 
to provide circuit interrupters for the pair 
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of magnets which are acted upon by the 
fluid-controlling mechanism—such as a 
valve stem, for example—but this can be 
done in various ways without departing 
from the invention. The essential thing 
is to disconnect the governor motor after 
it has moved the controlling mechanism a 
certain distance in either direction from 
a given position and this before it can in 
any way injure the apparatus. 

A new coherer for wireless telegraphic 
systems has been patented by Mr. Louis 
Dorman, of Washington, D. C. The ob- 
ject is to provide a coherer which insures 
a continuity of action without deterioration 
combined with a strong and clear produc- 
tion of the telegraphic signals in the re- 
ceiving instrument. ‘The device, more- 
over, is not easily rendered ineffective by 
atmospheric electricity or disturbances and 
requires but a very slight electrical energy 
to make the receiver respond. It also 
avoids the necessity of a shaking or tap- 
ping contrivance, such as is now employed 
in many instances. A suitable base is em- 
ployed having spaced standards rising 


A New CONERER FOR WIRELESS TELEGRAPH 
SYSTEMS. 


therefrom, each of these standards being 
provided with a bore or opening. A glass 
or other tube is fitted in the openings and 
extends from one standard to the other. 
Sleeves are also fitted in the outer ends 
of the openings and constitute supports 
for threaded rods or stems that project 
into the tube and are urged inwardly by 
coiled springs surrounding them. Within 
the tube and between the ends of the rods 
is placed a globule or body of mercury of 
such diameter that it will move freely 
therein. The salient feature of the inven- 
tion resides in coating the globule of mer- 
cury first with a mineral oil and then with 
finely-divided or powdered oxide of iron, 
fine metal filings, emery-dust, or finely- 
powdered carbon. The application of these 
coatings or either of them to the mercury 
gives to the device the power of self-re- 
storation, thereby doing away with the ne- 
cessity for a tapper or vibrating device 
commonly known in wireless telegraph 
systems. Its use results in a stronger and 
more distinct production of the signals 
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transmitted to the receivin 
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utility in practice, Fo 
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transmitted to the receiving apparatus 
proper and has the effect of rendering the 
coherer more durable and less liable to get 
out of order through the effects of atmos- 
pheric electricity or from other causes. It 
also has the effect of requiring less elec- 
trical energv for the operation of the sys- 
tem, which facts were ascertained by actu- 
al tests between two distant stations where 
similar tests had been previously made 
with similar apparatus without the coat- 
ing on the mercury. 

The Consolidated Railway Electric 
Lighting and Equipment Company of 
New Jersey has purchased a patent re- 
cently granted to Patrick Kennedy, a 
mechanical engineer of Brooklyn, N. Y., 
covering mechanism for driving dynamos 
on railway trucks. Heretofore it has 
been the practice to locate the dynamo 
inside of the cross-beams of the bogie 
truck or, as an alternative, to suspend 
it from the car body. ach of these 
has demerits which greatly impair its 
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more or less of an angle to the axle on 
which the driving pulley is placed, in 
which case there is great danger of 
throwing the belt from the pulleys and, 
in any event for the time being, a 
material reduction in the transmission of 
power. The object of this last invention 
is to obviate these practical difficulties in 
the transmission of power from car axles 
to dynamos. To this end there is pro- 
vided certain new and useful combi- 
nations of instrumentalities, whereby the 
dynamo can be placed outside of the 
cross-beams of the truck to secure the 
transmission of power thereto through a 
driving belt of increased length, whereby 
the apparatus is made readily accessible 
for examination, lubrication, etc., where- 
by it may be readily removed from the 
truck when required, and whereby it is 
provided and held in place upon the truck 
with great stability and secuiity, these 
advantages resulting in a much greater 
degree of safety, durability and economy 
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utility in practice. For example, when 
the dynamo is placed upon the truck in- 
side of the cross-beam thereof, the 
driving pulley on the axle is necessarily 
brought closely adjacent to the pulley 
on the armature of the dynamo. This 
necessitates in its turn a very short belt 
from the one pulley to the other, with 
great liability to derangement of the 
belt and imperfect or uncertain trans- 
mission of power. Further, such an ar- 
rangement of the parts makes them dif- 
ficult of access for inspection, repairs, 
removal or replacement, and as the 
dynamo and its accessories are bolted 
direct to the timbers of the truck their 
weight is caused to fall upon bolts, which 
are frequently inadequate to their per- 
manent support under the severe usage 
to which railway trucks are necessarily 
subjected when in use. When the 
dynamo is suspended from the car body, 
the shaft of the armature of the dynamo 
is in the turning of curves brought to 


in working than has heretofore been at- 
tained in the class of mechanisms to 
which the invention relates, 

A novel controlling device for motor 
vehicles has been patented by Mr. Joseph 
Sachs, of Hartford, Ct. Heretofore it 
has not been safe to leave such vehicles un- 
attended, because mischievous and curious 
persons have frequently tampered with 
the mechanism and have caused runaways 
and serious accidents. Drivers and mo- 
tormen have also been thrown from their 
seats upon such vehicles, with the result 
that the vehicles have continued their 
movements and accidents have resulted; 
and the object of the present invention is 
to overcome these objections and make it 
nearly impossible for accidents to occur. 
In carrying out this idea and in addi- 
tion to the devices employed for operating 
the motor vehicle and guiding the same, 
means are provided, mechanically or elec- 
trically operated, by which the vehicle 
can not be started until the driver or mo- 


torman occupies his seat upon the vel 
and which devices go out of action 
moment the driver or motorman le 
his position. These mechanically or 
trically operated devices must be bro 
into action before the vehicle can 
started, and the moment they go ou 
action are the medium for causing 
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vehicle to stop. Thus if a mischie 
person were to start the vehicle anc 
unable to control it and be thrown f 
it, the said devices going out of ac 
would stop the vehicle instantly and t 
would be no runaway, and the liabilit 
accident would be reduced to a minim 
Likewise if the motorman should 
thrown from his seat the vehicle woul 
caused to stop. 


nites 
Light Telegraphy. 

The system of transmitting telepk 
messages by means of the rays of an 
lamp, which was developed by Herr E: 
Ruhmer, has been extended to the tr: 
mission of telegraph messages, in wl 
work it is thought that it will com) 
with the heliograph. In the teleph 
system devised by Ruhmer, the so 
waves of the voice are changed into e 
trical waves by means of the microphe 
and these waves are used to vary the 
tensity of the current passing through 
electric arc. Variation of the curt 
caused a corresponding variation in 
intensity in a ray of light which was | 
jected to the receiving station, where 
was received upon a suitable reflector, : 
thrown upon a selenium cell. The va 
tions in the light received changed the 
sistance of the selenium cell correspo 
ingly, and thus were made to reprod 
the original sounds in a telephone 
ceiver. In the present system the act 
is practically the same, except that 
variations in current are caused by me 
of a telegraph key, instead of a teleph 
transmitter. In this way the Morse sigr 
are sent out, and are received in pr 
tically the same way as in the teleph 
systems. It is thought that this syst 
will be particularly useful for milit 
purposes, where secrecy is desired, as 
variations in light can not be followed 
the eye or with a telescope, but can o 
be detected with a proper telephone 
ceiver. 
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A Polyphase Pumping Station at Bakou, 
Russia. 


At Bakou, on the north side of the 
Caspian sca, an electric power station has 
heen erected for supplying power to the 
oil wells in that locality. There are 2,000 
oil wells, scattered among a number of 
villages. hese produced last year about 
11,000,000 tons of oil. The central sta- 
tion has an output of 1,500 horse-power, 
and is located near the shore of the sea, 
so that the water might be used for con- 
densing. There are four tubular boilers, 
using as a combustible the waste prod- 
uct from the oil refineries. The station 
contains two %50-horse-power engines, 
having each three cylinders, and each 
driving a three-phase alternator which 
generates 6,500 volts at 100 cycles per sec- 
ond. Each alternator has its own switch- 
hoard. The transmission line extends 
eleven kilometres from Bakou. At sub- 
stations the voltage is lowered by’ trans- 
formers to 1,100 and supplied to the mo- 
tors, Which have an output of between 
thirty and fifty horse-power. This type 
of plant was adopted to diminish as much 
as possible all fire risks arising from the 
character of the work.—Translated and 
abstracted from L Electricien (Paris), 
October 24. ° 

a 
An Electrolytic Drilling and Slotting Process. 

Experiments have been made by Mr. 
Sherrard Cowper-Coles, with the object 
of ascertaining whether it was possible to 
drill and slot holes electrolytically, and at 
a sulliciently rapid rate to be of com- 
mercial value. Such a process would have 
many advantages, as holes of any shape 
could be drilled to templet in hardened 
armor plates, and could be pierced in po- 
sition without drawing the temper. The 
process, no doubt, would also be found 
very useful for submarine work, as holes 
could be drilled using the salt water as 
the electrolyte, the only apparatus re- 
quired being the drilling nozzle or elec- 
trode, and the insulating wire for con- 
veying the electric current. The experi- 
ments show that, when an unprotected 
electrode was used, the holes were not suffi- 
ciently true. The apparatus finally con- 
structed consists of a vulcanite cone- 
shaped nozzle, in which is placed a batile 
plate extending almost to the tip of the 
nozzle. To the end of the nozzle is at- 
tached a soft rubber washer having the 
shape of the hole to be cut. A brass cap 
is attached to the back of the nozzle, and 
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to this are attached pipes for circulating 
the electrolyte. The negative electrode is 
a rod extending nearly to the tip of the 
baffle plate. In operation, a heavy cur- 
rent is passed through from the plate to 
be cut to the negative electrode, and the 
electrolyte is kept in rapid circulation. The 
iron cut from the plate is deposited on 
the negative electrode in the form of 
powder, and is washed away by the rapidly 
circulating electrolyte. Some of the best 
results in drilling iron were obtained with 
a solution of sulphuric acid, though good 
results have been obtained with salt water. 
By modification, the machine is made 
suitable for slotting, as well as for drill- 
iny.—-[bstracted from the Llectro-Chem- 
ist and Metallurgist (Loundon), October. 
£ 

Heating Effects of Radium Emanation. 

To settle the question whether the heat 
emitted by radium is directly connected 
with the radioactivity of that element, 
or independent of it, Messrs. I. Ruther- 
ford and H. T. Barne have carried out 
the following experiments. The heating 
effects of thirty milligramınes of pure 
radium bromide was first measured in a 
differential calorimeter. The radium bro- 
mide was then heated to a sullicient tem- 
perature to drive off the emanation, which 
was condensed by passing through a short 
glass tube immersed in liquid air, and 
then the tubes were sealed off. In test- 
ing the deemanated radium, the heating 
effect diminished rapidly during the first 
few hours; fell to a minimum correspond- 
ing to about thirty per cent of the origi- 
nal value, and then slowly increased again. 
On substituting the emanation tube in 
the calorimeter, the heating ellect first 
increased for a few hours to a maximum 
corresponding to about seventy per cent 
of the original heat emanation of the 
radium, and then slowly decayed with 
time. At any time after removal of the 
emanation, the sum of the heating effect 
of the deemanated radium and of the 
emanation was found to be the same as 
that of the original radium. There is an 
exact parallel between the variation in 
radiating power, measured by the a rays, 
and the heating effect. It is thus seen 
that the heating effect of radium directly 
accompanies the a radiation from it, and 
is always proportional to it; and that 
more than two-thirds of the heating effect 
is not due to the radium at all, but to 
the radioactive emanation which it pro- 
duces from itself. This result accounts 


for the variation of heat emission with 
age, observed by the Curies. The amount 
of emanation from thirty milligrammes of 
radium bromide was sufficient to cause a 
bright phosphorescence in the tube, but it 
was too sinall either to measure or weigh. 
The amount of heat emitted from the 
radium emanation is thus enormous, com- 
pared with the amount of matter involved. 
The results are explained on the disin- 
tegration hypothesis, in which the heat is 
considered to be derived from the in- 
ternal energy of the atom. If, however, 
as held by some, radium gains its heat 
from an external source, it would be nec- 
essary to suppose that less than one-third 
of the heat is due to the radium itself, and 
that the other two-thirds are due to the 
radium emanation which is being con- 
tinually produced, and the power of which 
of absorbing from an external source de- 
cays with time.—Abstracted from Nature 
(London), October 29. 
A 


Treatment of Pulmonary Tuberculosis with 
High-Frequency Currents and Intra- 
laryngeal Injections of Antiseptics. 


High-frequency, low-potential alternat- 
ing currents have been used by Dr. J. 
Cunningham Bowie for treating pulmo- 
nary tuberculosis, with some degree of suc- 
cess. He found that the passage of a 
current of clectricity through toxins con- 
siderably modified and annulled their 
toxicity, and that the greater the volume 
of electricity uscd the more quickly this 
was accomplished. Ife concluded that 
electricity might be of value in the treat- 
ment of phthisis or other diseases where 
bacterial toxins had to be contended with. 
For this purpose an apparatus which 
would develop a fairly large current at 
a high frequency was necessary, and this 
apparatus should make it possible to regu- 
late the frequency, the voltage and the 
current at will. An apparatus of this kind 
was constructed and has been used in a 
number of cases, the results of which he 
gives. Almond oil, containing iodine, thy- 
mol and other antisepties, was used for in- 
tralaryngeal injection. he current density 
varied from 300 to 800 milliamperes; the 
voltage from fifty to seventy, and the time 
of application from ten to twenty minutes. 
The arrest of lesion was brought about 
by this treatment more quickly than by 
the use of antiseptic oils alone, and the 
author’s experience shows that the high- 
frequency current promotes healing.—A0b- 
stracted from the Lancet (London), Octo- 
ber, 31. 
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Data for a 3,750-Kilowatt Alternator. 

The following details are given for the 
large three-phase alternators which were 
constructed by Messrs. Dick, Kerr & Com- 
pany, of Preston, England. One of these, 
rated at 3,750 kilowatts, has been con- 
structed for the Shawinigan Falls Water 
Power Company. The rotor spider is of 
cast iron, the hub being provided with a 
flange for bolting to the engine flywheel. 
The spider is pressed on to the shaft in a 
hydraulic press, and afterward keyed. The 
laminations are fixed to the spider rim by 
bolts and cast-iron flanges, the laminations 
being dovetailed with the pole-pieces. 
Ventilation is secured by spacers at dif- 
ferent positions, the number of these 
spacers being dependent on the width of 
the stator. The upper part of the pole- 
piece is T-shaped. The lower part ia dove- 
tailed for fitting on the rim of the rotor. 
To remove the field coils the pole-piece 
is made to slide parallel to the shaft, out 
from the dovetailed groove. The head of 
the T holds the coil in place. By shaping 
the pole-face distribution of flux which 
will produce an approximately sinusoidal- 
shaped wave of electromotive force is 
sought. The field coils are of edge-wound 
strip, insulated by a layer of fibrous ma- 
terial between adjacent turns. The ex- 
ternal surface is left bare. The stator 
frame is built in two parts, the lower be- 
ing provided with feet which rest upon 
the bed-plate. In the larger machines the 
end frame is a special screw for vertically 
and horizontally centering the stator rela- 
tive to the rotating field. The winding of 
the stator is formed of separate coils held 
in slots by wooden wedges, protected out- 
side the laminations by a perforated cast- 
iron shield.—Abstracted from Engineer- 
ing (London), October 30. 

a 


Comparison Formulae for Dynamo Electric 
Machines. 


In this article M. R. V. Picou studies 
critically the value of the several compari- 
son formulæ for dynamos which have 
been put forward from time to time. He 
first shows that such formulæ have a very 
limited use, because while one machine 
may be better than another for one pur- 
pose, for any other purpose the second 
might be better, and the application of the 
formulæ must always be considered with 
these limitations. He then takes the ex- 
pression for the output of the generator, 
which is equal to the product of the volt- 
age and current. He finds the voltage of 
the machine in terms of the dimensions 
of the generator, the speed, flux, density, 
ete., and he deduces two expressions for 
the output, one for a toothed armature, 
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and the other for a smooth core. The re- 
sulting formula is practically the same 
as that known as the Kapp formula. He 
next takes the various formulæ put for- 
ward, and introduces physical quantities 
in place of the usual constant, and he 
shows that the power is proportional to 
the volume of the machine, to the speed, 
and to the electric and magnetic densities. 
All formulæ which contain these quanti- 
ties will have a value, but those which 
omit any of them can not have any value, 
and it is useless to insist upon the respec- 
tive merits of these expressions as an em- 
pirical definition of the quantities of a 
machine. The following expressions, 
which he deduces, for the output, he thinks 
is somewhat better than the old Kapp 
řormula. 

For smooth core armatures, P = 7 x 
Wsdlv. 

For toothed core armatures, P = r x 
B(t—B)Bahdly». 

P is the output; cœ, the ratio of polar 
arc to polar span; H, flux density in air- 
gap; 6, the linear density of current in 
ampere-conductors per circular mils of 
circumference; d, diameter of armature ; 
l, length of armature ; v, linear velocity ; 
B, ratio of tooth breadth to tooth span ; 
B, flux density in teeth; A, current 
density referred to total slot area; A, 
depth of slot. — Translated and abstracted 
from L Industrie Electrique (Paris), 
October 25. 

A 
A Method of Reversing Influence Machines. 

When desirable to reverse the polarity 
of an influence machine, the usual method 
of procedure is to ground both terminals, 
give the machine a few turns in the op- 
posite direction, then remove the grounds 
and start the machine normally. The ef- 
fect of this operation is rather uncertain, 
and Herr J. R. Januszkiewicz has devised 
a system which is more reliable. In this 
one pole of the machine is connected elec- 
trically to the inducing plate for the op- 
posite pole. The machine is then revolved 
in the normal direction, and if the con- 
nection then be broken, the polarity of the 
machine will be found to be reversed. If 
the machine is running at a fair speed, but 
a momentary connection is needed, while 
if it is running slowly, it may be necessary 
to leave the connection for ten or fifteen 
seconds. Care should be taken that good 
electrical contact be made.—T'ranslated 
and abstracted from the Physikalische 
Zretschrift (Leipsic), October 15. 


P) 
Heating of Railway Cars. 


The Western Railway Company, of 
France, has been experimenting for some 


time with an electric system for h 
its electric and steam cars. Steam 
ing has been used, but has been four 
satisfactory because of the difficw 
securing an effective distribution c 
heat. In the electric system small h 
are placed in the floor between the 
in such a position that the passe 
place their feet upon them, each ] 
serving for four passengers. Fo 
steam trains the necessary power i 
lected from a wire carried alongsid 
track. The voltage for each heater i 
and the current is one ampere. ' 
are ten heaters to the car. The cons 
tion of energy is 1.1 kilowatts, an 
expense is estimated at 3.3 cents pe 
per hour. The cars are arranged 
cross doors, to prevent through d 
The heaters are eighty centimetres 
and forty centimetres wide, and 
temperature of the surface is ge. 
degrees when the exterior temper 
is zero, and seventy-five degrees — 
the exterior temperature is twelve. 
temperature of the cars is regulated | 
matically.—Translated and abstr 
from the Revue de V’Blectricité (Be: 
October 15. 
——_~—__. 

Magnetic Experiments on Met 

From published results of an im 
gation of the connection between the 
netization and mechanical deformatic 
ferromagnetic materials, which work 
heen carried on by Messrs, H. Nag 
and Honda, of Tokio, it seems tha 
reversible nickel-steel, such as is usec 
scales, on account of its smal] expan: 
mechanical elongation in the directio 
magnetization produces an increas 
magnetization. The same subst 
stretches on being magnetized, espec: 
when it is annealed instead of b 
hardened. Iron, steel, nickel and nic 
steel increase in volume by magnetizat 
but cobalt shows contraction. The grea 
volume of change was observed in a niç 
steel containing twenty-nine per cen: 
nickel, in which it has in a strong f 
forty times that of iron. ‘The twist 
produced by the combined action of 
cular on longitudinal magnetization 
iron, nickel and nickel-stee] increases v 
the longitudinal field strongly, and reac 
the maximum, whence it decreases gı 
ually, as the field is further increa; 
The sense of twist in iron and nickel s 
13 opposite to that of nickel. The ty 
sient current produced by twisting 
Icngitudinally magnetized Wire, and 
longitudinal magnetization caused 
twisting a circularly magnetized wire, 
reciprocally related to the twist produ 


by longitudinal and circular magni 
zation. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Enclosed Fuse. 
A novel type of enclosed fuse for 
ht and power circuits has been per- 
‘ted by Edward W. Anger, Jr., of 
icago, ll, who has made applica- 


making a mistake with regard to the 
carrying capacity or the fusing point of 
the renewed or repaired fuse. This is 
one of the most important features of 
the apparatus. 


m for patents on the device. The 
merican Electric Fuse Company has 
ade an exclusive contract with the in- 
ntor for the manufacture and sale of 
is apparatus, and has placed the de- 
ce in its New York, Chicago and At- 
nta offices. 

The new apparatus is called the “Usable 
usible fuse.’ It is so constructed that 
will fit the standard type of fuse blocks 
common use, Later on the manufacturer 


The fuse embodies new safeguards and 
the redesigning of old principles, with 
special reference to the requirements of 
the underwriters’ rules and specifications. 
It places new difficulties in the way of 
the improper use of fuses, and makes 
easier and more practicable the employ- 
ment of proper protection. It is stated 
that the fuse has been tested by the in- 
spectors of the National Board of Fire 
Underwriters and has been approved. 
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It will be noticed that there are two dis- 
tinguishing points of difference in the 
outward appearance of the fuse. At point 
A, in Fig. 1, appears a rectangular hole, 
and just above it a vertical slot, in the 
end of the fuse. At the opposite end of 
the fuse there also appears a screw which 
is not used with other types of enclosed 
fuses. A better view of this other, or 
screw end, is shown in Fig. 2 in which the 
terminals are reversed from the position 
shown in Fig. 1 and in which a wire will 
be seen passing through the round hole 
B and fastened under the head of screw 
A, 

The purposes of these features are not 
evident from its outward appearance, but 
they are readily understood by reference 
to Figs. 3 and 4, where it will be seen 
that the fuse in reality consista of two 
distinct elements or parts. Fig. 3 con- 
tains all of the operating parts of the fuse, 


Fic. 2. 

ill fit it to a special block. The fuse 
msists of two parts—the operating por- 
on, containing the fuse wire, and a 
older. The fuse wire is the only part 
f the device which is destroyed when 
1e fuse operates. The tube containing 
xe fuse wire, the outer shell, with holder, 
nd the terminals, are not affected. The 
older and terminals are designed to be 
ermanent. 

The manufacturer states that the 
nitial cost of this fuse will be but slightly 


The indicator of the fuse, apart from 
the fact that it can be utilized to sound 
an alarm, has other features of merit. 
It is placed at the end of the fuse, in- 
stead of along the side, and forms no 
part of the fuse itself. It is operated 
by a spring, which is released when the 
fuse blows, and does not make any smoke 
or flash when operated. 

The accompanying illustrations are of 
a five-ampere fuse with screw contact type 
of terminals. The fuse is made in any 


FIG, 


igher than the ordinary type, while there 
will be a decided saving in renewals. In 
iddition to this, the fuse acts as a posi- 
tive mechanical indicator, which, without 
exposing any part of the fuse, gives a 
visual signal which can be seen at a con- 
siderable distance. This indicator can be 
made to close an alarm circuit upon the 
blowing of the fuse. The renewals after 
the fuse is operated through an excessive 
current are made easily, and the design 
of the fuse eliminates the possibility of 


desired carrying capacity, with slight 
variations in construction for larger sizes, 
and it is also made with the spring clip 
type of contacts to fit the standard spring 
clip blocks already in use. 

In outward appearance this fuse does 
not differ materially from the types of 
enclosed fuses in general use. The ter- 
minals, as shown in Fig. 1, are of heavy 
brass of the standard design for the par- 
ticular size of fuse with which they are 
used. The fuse cover is of heavy fibre. 
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Fig. 4 being merely a cover, to one end 
of which is fitted one of the terminals. 

Fig. 3 in its turn is composed of two 
separable parts, shown in Figs. 5 and 
6. Fig. 6 is the fuse proper, Fig. 5 be- 
ing merely a holder or terminal for one 
end of the fuse. 

The fuse proper (Fig. 6) consists of 
the copper strip terminal B, the wire ter- 
minal C, a fibre tube with a metal cap at 
each end enclosing the fuse wire, the fuse 
wire itself and a fire-killing powder sur- 
rounding the fuse wire. The fuse wire is 
not in one piece, as is the case with other 
enclosed fuses, but is in two separate 
lengths, which parallel each other, but do 
not touch, in the middle of the fuse 
casing. One of these fuse wires is much 
heavier than the other, that is, it has a 
larger current-carrying capacity. This 
heavy or main fuse is made of regular 
fusible metal and is soldered at its ends to 
the terminals B and C (Fig. 6) at the point 
of junction between these terminals and 
the metal caps at each end of the fuse 
casing. The smaller or supplemental fuse 
is made of hard drawn non-stretching cop- 
per wire and is soldered at one end to the 
wire terminal C, inside the metal cap, 
and at the other end it is not soldered at 
all, but passes freely through a hole in 


cs 
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the cap, terminating in the loop A (Fig. 
6). The main and supplemental fuse are 
therefore in multiple or parallel with each 
other, and combined they have the cur- 
rent-carrying capacity or fusing point re- 
quired in the fuse. 

In order to understand the reason for 
this arrangement, we refer again to Fig. 


5. In this figure the slot B is adapted to 
receive the strip terminal B of Fig. 6. 
The hook C (Fig. 5) is one end of a trig- 
ger-shaped metal piece which passes 
through the body of Fig. 5 and terminates 
in the external projecting point A. This 
trigger is forced out of the slot in the end 
of the terminal (Fig. 5) by a spring lo- 
cated inside of the terminal head and not 
shown in the illustration. When strip 
terminal B (Fig. 6) is slipped into slot 
B (Fig. 5) the loop A (Fig. 6) is at 
the same time passed over the hook C 
(Fig. 5), and the whole fuse proper (Fig. 
6) is drawn back until the end of strip 
B (Fig. 6) is flush or even with the end 


SAMPERE 


a 


Fic, 6. 


of the slot B (Fig. 5). Strip terminal 
B is then fastened in the slot B bv a screw 
set into the terminal on the opposite side 
from that shown in Fig. 5, and therefore 
not appearing in the illustration. 

When the fuse proper (Fig. 6) is drawn 
back preparatory to fastening the ter- 
minal B in the slot B, the trigger AC 
(Fig. 5) is also drawn back by the loop 
A (Fig. 6) until the projecting end of 
the trigger is even with the end of the 
terminal. This presents the appearance 
shown in Fig. 3, where the trigger ap- 
pears held in place by the loop A and 
just flush with the end of the terminal at 
point C. The fastening screw holding the 
strip in slot B (Fig. 3), as before men- 
tioned, is on the opposite side of the 
terminal, and not shown in the illustra- 
tion. 

The two parts (Figs. 5 and 6) having 
been joined as described to constitute 
Fig. 3, the cover (Fig. 4) is slipped over 
the end of the completed Fig. 3 from 
the right, the wire C (Fig. 6) being 
passed through the hole in the end of the 
terminal a3 shown at point B (Fig. 2). 
The holder (Fig. 4) is notched at its 
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lower end, and after being passed over the 
fuse it is twisted, the projecting point D 
which fits into the notch (Fig. 3) then 
holding it firmly in place. 

The fuse, in position in its block before 
being blown by an excessive current, pre- 
sents the appearance shown in Figs. 1 and 
2. After an excessive electric current has 
passed through the fuse and blown out 
the fuse wire, the indicator, which is con- 


-cealed during the passage of a normal 


current, is released in the manner de- 
scribed and the projecting end gives the 
signal to the inspector or repairman, as 
stated, that the fuse has been blown; the 
fuse presenting the appearance shown in 
Fig. % The only difference, as will be 
seen, between Fig. 7 and Fig. 1 being 
the fact that the point A in Fig. 7 is 


visible, whereas in Fig. 1 it is concealed’ 


inside the terminal head, indicating that 
the fuse in Fig. 1 is still intact. 

The inspector or repairman, noting that 
the fuse had been operated, removes it 
from the fuse block. He then releases 
the wire held under the screw A (Fig. 
2) and pulls off the cover (Fig. 4). When 
the cover is removed, the operated fuse 
will present the appearance shown in Fig. 
8, in which the trigger B is shown to 


have been released by the burning out of 
the supplemental fuse, the end loop of 
which held it in place under normal con- 
ditions. The projecting trigger A is 
forced out by the spring inside the head 
of the terminal. The repairman next 
loosens the screw which clamps the strip 
into place in the slot and the operated 
fuse is removed; a new fuse (Fig. 6) of 
the proper size being inserted in its place 
and fastened by the screw the same as 
the fuse which has just been removed. 
The cover is then slipped back into place 


and the wire fastened under the screw. 


through slot B in Fig. 5, it wou 
pass through the hole B in Fig. | 
conversely, while a wire could be 
placed in the hole B, Fig. 2, it cov 
be placed in slot B, Fig. 5. Thi 
guard makes it practically imposs 
repair the holder without using the 

fuse designed for it. The variou 
of fuses are arranged with differen 
of holders, slots and holes for th 
terminals. The fuses themselves 

newable parts are also made in di 
lengths and diameters for the di 
sizes. It is therefore impossible 

a wrong fuse in any holder and the 
on any block, being correct for an 
ticular size of fuse, it is impossible 
any larger size of fuse than the - 
one. ‘The use of ordinary bare fus 
or strip is also absolutely prevent 
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A New Form of Steel Tie 


Mr. Cortlandt De Cew, an invent 
173 Flatbush avenue, Brooklyn, } 
has devised a form of steel tie t 
the place of the ordinary wooden ` 
used in both steam and street r: 
systems. This is a steel tie form 
spring steel, and is made partiall 
low, resembling a narrow figure ei: 
design. The bottom portion is fli 
so that the base is about twice as w 
the upper face. The rail is held a 
the tie by means of lugs, which we 
reciprocating bevels under the acti 
ee eo ge ee a 


tie bolts. These tie bolts are insert 
slots from the upper surface of th 
The beveled lugs are then put in 

and the lag nuts screwed down. I 
lows that the tighter the lag nut 
screwed, the better will be the hold 
by the beveled lugs on the base o 
rail, 

The inventor claims that this tie 
do away with fish-plates, angle iron: 
cross-bars, and will keep the rail 
spreading, no matter how heavy the 
ice or high the speed. The partly h 
construction of the tie, and also the f 
on the base, will allow of a firm 


in the opposite terminal, the renewed fuse 
being then ready to be placed again in 
the block. 

The fuse (Fig. 6) is furnished with 
the strip terminal B and the wire. ter- 
minal C instead of two strip terminals 
or two wire terminals, in order to prevent 
the possibility of re-fusing the holder 
(Figs. 4 and 5) with either an ordinary 
piece of copper wire or an ordinary cop- 
per atrip. While a strip would pass easily 


in the ballasting of the road, and 
also keep the ties from shifting ı 
severe conditions. 

Tihe steel tie can be used in conjun 
with the wooden tie, replacing the wc 
ties which have become unfit for 
ice, and in this way eventually takin, 
place of all the wooden ties, at the 
time rendering it unnecessary to ; 
the complete conversion from the we 
to the steel ties. 
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Fic. 1.—FmFTEEN-HorsE-POWER SLOW-SPEED MOTOR. 


al Electric Company include many of 
ic latest improvements attained in the 
struction of electrical machinery. 
The four-pole construction is adopted. 
he magnetic circuits with the four-pole 
‘pe are shorter and result in reduced ex- 
ting current, greater output, and higher 
ficiency with a given weight and speed. 
The standard motors are designed to 
in at very slow speeds that will. suit the 
quirements of almost all cases. The 
ilue of slow speed in machinery is gen- 
‘ally understood, but in power motors 
‘onomy warrants additional outlay to se- 
ire slow speed and the resulting di- 
inished wear and friction losses in belt, 
2arings and commutator. The slow belt 
xed used with these motors is an advan- 
ge of importance, since it permits them 
» be belted directly to ordinary slow 


which results in a machine of large out- 
put but comparatively light weight. The 
frames of slow and moderate speed motors 


ee ee 


slight as to be practically negligible. 

A particular feature of these motors is 
the low running temperatures of all the 
parts, secured by so designing the motor 
that losses are reduced and free circulation 
of air provided through all moving parts. 

After running continuously for ten 
hours at rated full load, the rise in tem- 
perature above the surrounding air will 
in no part of the machine exceed forty 
degrees centigrade with the exception of 
the commutator where the rise will not be 
more than forty-five degrees centigrade. 
The motor will also operate for one-half 
hour at twenty-five per cent overload, and 
withstand temporary overload of fifty per 
cent, without injurious heating. 

The following are a few of the leading 
features which the maker calls atten- 
tion to: 

The armature coils are machine made, 
separately insulated and tested, and are 
interchangeable throughout each size and 


Fic. 2.—ARMATURE BODY, BEFORE COILS ARE PLACED. 


are made of the best quality of iron, and 
the pole-pieces of special soft steel, the 
combination permitting the construction 


nd 
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voltage of motor. They are embedded in 
slots in the face of the core and protected 
from mechanical strain or tendency to 
abrade the insulation. 

The projecting flanges of the spider 
rigidly support the armature windings, 
and besides affording additional radiating 
surface, protect the windings from oil or 
mechanical injury. The commutator and 
brushes operate well under all conditions 
of load. The armature is so constructed 
that currents of air are constantly circu- 
lating through the core and windings, thus 
cooling all its parts. 

The brushes are provided with a flexible 


automatically lubricated. 
‘vided in a horizontal pla 
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either the frame or the armature. The 
pillow blocks of the four-pole type are 
cast with the bed-plate, ensuring the 
proper centering of the armature in the 
fields. All bearings are self-aligning and 


automatically lubricated. The frame is 
divided in a horizontal plane, permitting 
easy access to the armature. 
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The insulation used is similar to that 
employed in the General Electric railway 
motor armatures. It is tough, impervious 
to moisture, and practically indestructible, 
except by very heavy overload. It has 
high resistance to puncture, making in- 
jury by lightning improbable. 

Since the coils when placed in position 
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Fie. 4.—CoMPLETE ARMATURE WITH COMMUTATOR. 


The accompanying illustrations show an 
armature body before the coils are put in 
place, an armature partly wound and a 
complete armature with commutator. It 
will be observed that the spider castings 
which hold the sheet-iron laminations in 
place are extended at both ends of the 
armature. The armature coils are ar- 
ranged on the surface, and form a cylin- 
drical winding with the ends slightly 
tapered instead of projecting abruptly 
down toward the shaft, according to a 
construction frequently adopted. The 
cylindrical winding has many advantages. 
By its use a very large radiating surface 
is provided for the armature conductors, 
and serves to keep the armature cool. The 
length of wire is reduced to a minimum; 
consequently the losses due to armature 
resistance are reduced and the efficiency of 
the machine is increased. With the cylin- 
drical winding, the removal or replacing 
of a coil is a matter of simplicity. The 
coils are embedded in slots punched in 
the armature discs and are firmly bound 
in place between the teeth and on the 
cylindrical extensions by band wires, so 
that no part of the armature can move or 
vibrate in the slightest degree. Rigidity 
is one of the most important advantages 
of the cylindrical form of armature wind- 
ing, since without motion no injury or 
deterioration of the insulation is likely to 
occur. Connections between the armature 
and commutator are arranged to prevent 
the possibility of open-circuiting. 

The coils are wound, insulated and 
tested before assembling on the armature, 
and any fault of construction, such as 
imperfect insulation causing short-circuit- 
ing of the coil, is practically impossible 
in the finished armature. 


on the armature are complete, the danger 
of abrading the insulation is reduced to 
a minimum. On the other hand, to wind 
the wire directly on the armature, as is 
commonly done, makes it necessary to 
drive each separate conductor into place, 
thereby running a great risk of destroying 
the insulation, and rendering the damage 
more troublesome because it is hidden. 


Fic. 5.—BrusH-HOLpDER. 


The bearings are of the self-aligning, 
self-oiling type used with success in all 
the later General Electric machines. The 
bearing is so constructed that a continual 
supply of oil is carried from the reservoir 


manner a continual circulation of 
through the bearings is automatic 
maintained, and the bearings require 
attention beyond an occasional exs 
nation and renewal of oil. 

All sizes and voltages of slow and n 
erate speed generators are supplied s 
the General Electric Company’s type 
brush-holders. This holder and its atte 
ant parts are as light as is consis 
with strength, and therefore they |} 
small inertia and will follow the com 
tator at any speed. The brush has per 
contact over the entire contact surf 
It is so proportioned and supported 1 
it stands firmly on its base and oper: 
without chattering. 

Uniform pressure throughout the wi 
ing length of the brush is secured b 
spiral spring having many convoluti 
With this type of pressure spri 
no variable friction is introduced wł 
would tend to change the press 
on the brush after it is in actual operat: 
The mechanism is so designed that 
brush may be removed by simply thr 
ing a spring out of a notch. 


Founder’s Day Exercises at the Cla 
son Memorial School of Tech- 
nology. 

The trustees and faculty of the Thor 
A. Clarkson Memorial School of Te 
nology, at Potsdam, N. Y., have iss 
invitations to the founder’s day exerci: 
which will be held Monday evening, ] 
vember 30, at eight o’clock. Dr. F. 
©. Perrine will deliver the address of 
day. 


Electric Vehicles to Handle Unit 
States Mail in Philadelphia, Pa 


The United States Government has 
cided to make use of electric automob: 
to carry the United States mail in | 
city of Philadelphia, Pa. This serv 
was inaugurated on November 1, and 
tests made appear to prove conclusiv 
that there will be a large saving, b 
in time and money, over horse-drawn 
hicles. Second Assistant Postmast 
General W. S. Shallenberger notified | 
George W. B. Hicks, superintendent 
the Electric Vehicle Equipment Compa. 
of Philadelphia, Pa., that the compan 
bid for the contract was acceptable to 


Fie. 6.—BrusH-HoLDER AND PARTS. 


by the revolving rings and swept by the 
turning of the shaft toward the centre 
and ends of the bearing. It is there col- 
lected and returned to the reservoir, where 
it has time to settle and cool. In this 


United States Government. It is thou; 
that the introduction of the electric au 
mobiles for the mail service in Philac 
phia will be the forerunner of a univer 
adoption of electric delivery wagons 
this service. 
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The Independent Telephone Associa- 
tion of Southern Indiana. 

The fourth annual convention of the 
Independent Telephone Association of 
Southern Indiana was opened with an ad- 
dress by Vice-President Knoefel, in 
Evansville, November 10. Mayor Covert 
was not present to welcome the visitors to 
the city, and his address of welcome was 
read by W. E. Clarke, of the board of 
public works. Mr. Knoefel responded. 
President Kienle was absent from the con- 
vention on acount of ill health. Repre- 
sentatives and officials of a large number 
of the independent telephone companies 
in the territory covered by the associa- 
tion were present, and the meeting is said 
to have been one of the most successful 
ever held. 

In his address Mayor Covert called at- 
tention to the fact that Evansville was 
surrounded by a network of independent 
lines, and that the business interests of 
the city demand that such connection be 
given it. He urged the members of the 
convention to take up the fight to secure 
the independent service in the city, and 
thought a concerted effort upon the part 
of all the members of the association would 
have the desired effect. 

One of the principal speakers of the 
session was City Attorney Funkhauser, 
who outlined the telephone situation in 
Evansville and went into the details re- 
garding the status of the city and exist- 
ing company. Mr. Funkhauser’s remarks 
were discussed by Mr. Armstrong, presi- 
dent of the Home Telephone Company, 
of Louisville, Ky., and by several other 
telephone men, including J. R. Tyler, 
of Chicago; H. Langrebe, of Hunting- 
burgh; L. G. Davis, Salem; H. J. Cole, 
Owensboro, Ky.; F. E. Ebersole and T. M. 
Thom, Lamar, and others. 

On the evening of November 10 the 
visitors were given a banquet which was 
greatly enjoyed. Mr. E. W. Pickhardt 
was the speaker of the evening, and he 
was followed by the Hon. George A. Cun- 
ningham and a number of other local and 
out-of-town men. 

The programme for the second day in- 
cluded a paper by Mr. Charles D. Knoe- 
fel, of New Albany, on “Independent 
Long-Distance Lines,” followed by dis- 
cussion; and a paper by the Hon. A. J. 
Payton, of Rockport, on “The Bell Peo- 
ple as Antagonists.” 


After general discussion and reports of 
committees, the following officers were 
elected for the year: president, Charles D. 
Knoefel, New Albany; vice-president, 
L. G. Davis, Salem; secretary, E. W. 
Pickhardt, Huntingburgh; treasurer, 
T. M. Thom, of Lamar. 
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Electric Railway Tests at the Louis- 
iana Purchase Exposition. 

In view of the growing importance of 
the electric railway interests of this coun- 
try, plans are being carried into effect 
which contemplate a very prominent 
recognition of the electric railway and 
electric railway problems at the St. Louis 
Exposition. The appointment of an ad- 
visory commission on electric railway tests 
of the Louisiana Purchase Exposition has 
just been announced. The commission is 
thoroughly representative of each branch 
of electric railway activity and will, un- 
doubtedly, receive the support of the en- 
tire electrical industry in any plans for 
the promotion of electric transportation 
which the commission shall devise. 

The personnel of the commission is 
as follows: 

Mr. J. G. White, president J. G. White 
& Company, New York city, chairman; 
Mr. H. H. Vreeland, president Interurban 
Street Railway, New York city; Mr. W. J. 
Wilgus, vice-president New York Central 
& Hudson River Railroad, New York city; 
Mr. George McCulloch, president Union 
Traction Company of Indiana, Indi- 
anapolis, Ind.; Mr. J. G. McGraw, presi- 
dent McGraw Publishing Company, New 
York city. 

The commission will act in an advisory 
capacity in connection with a series of 
tests on electric railway apparatus to be 
conducted at the exposition under the 
auspices of the Department of Electricity. 

Electric railway test tracks have been 
laid north of the Transportation Building 
on the exposition grounds, and representa 
a practically level clear double track, 
1,400 feet in length. These tracks will 
connect with the intramural railroad and 
also the steam railway system serving 
the grounds. It is said that several im- 
portant manufacturers have already 
promised complete equipments for ex- 
hibition and test, and the present outlook 
indicates that all of the new systems of 
alternating-current propulsion, as well as 
the old direct-current system, will be 
offered for inspection and operation. 

It is not so much the intention to con- 
duct these tests in a competitive sense 
as it is to arrange for the accumulation 
of data which will be valuable in pro- 
moting further electric railway under- 
takings from an engineering standpoint. 
A very complete equipment for testing 
apparatus will be provided. 
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Test of the De Forest System of 
Wireless Telegraphy. 


It is reported that a demonstration of 
the De Forest system of wireless teleg- 
raphy is shortly to take place between 
Holyhead, Wales, and Dublin, Ireland, 
and that those interested in the system in- 
tend incorporating a British Empire De 
Forest company upon the completion of 
the tests. 
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Electrical Phenomena. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

On the thirtieth of last month a four- 
mile, high-tension, highly insulated, 
underground paper cable, while in service, 
punctured its insulation and became dis- 
abled. 

After a thorough investigation, the 
cause of the breakdown could not be ac- 
counted for, other than it might have 
been due to electrostatic surgings in- 
fluenced by maximum sun spots changes 
which were then prevalent. 

In order to substantiate the theory here- 
in advanced, it is only necessary to learn 
of others who had similar breakdowns 
with their cables while in service and 
under the same conditions. 

Between the hours of 6.30 a. m., Octo- 
ber 30, and 6.30 a. M., October 31, or 
thereabouts, every piece of electrical ap- 
paratus or system in service throughout 


the world was affected by these strange 
phenomena. Any information on the above 
subject that may be gathered through 
your valuable paper or sent direct to the 
writer will obviously admit of the proper 
solution of the theory herein advanced. 

It is announced that the sun spot 
changes indirectly caused the trolley sys- 
tem of Geneva, Switzerland, to become 
disabled to the extent of stopping the 
cars for a time during this period of dis- 
turbance. 

EpwakD Durant. 
New York, November 11. 


[About the end of last month or the 
first of November, magnetic disturbances 
were observed in several quarters of the 
world. These appear to have been coinci- 
dent with the discovery of several new 
sun spots, and the matter of several break- 
downs was attributed to electrostatic 
effects.— Eb. ] 


American Street Railway Associa- 
tion. 


The report of the twenty-second an- 
nual meeting of the American Street 
Railway Association, held at the Grand 
Union Hotel, Saratoga Springs, N. Y. 
September 2 to 4, has been issued. 
contains a splendid report by Mr. Jere C. 
Hutchins, president of the Detroit United 
Railway Company, Detroit, Mich. The 
new officers of the association are: presi- 
dent, W. Caryl Ely, president of the In- 
ternational Railway Company, Buffalo, 
N. Y.; first vice-president, Elwin C. Fos- 
ter, president New Orleans Railway Com- 
pany, New Orleans, La.; second vice- 
president, John Grant, general superin- 
tendent St. Louis Transit ompa, St. 
Louis, Mo.; third vice-president, James 
F. Shaw, general manager of the Boston 
& Worcester Street Railway Company, 
Boston, Mass.; secretary and treasurer, 
T. C. Penington, treasurer of the Chi- 
o Street Railway Company, Chicago, 
IN. 
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Lecture before Automobile Club. 

On Tuesday, November 17, Mr. Lamar 
Lyndon, the well-known electrical engi- 
neer and storage battery expert, delivered 
a lecture before the Automobile Club of 
America, at its headquarters, 753 Fifth 
avenue, New York city, upon “The Stor- 
age Battery, Its Underlying Principles, 
the Causes of Its Action.” The lecture 
was illustrated with lantern slides, and 
many experimental demonstrations were 
made. 

Mr. Lyndon first defined and explained 
the fundamental electrical units. He 
then described the elementary chemical 
actions which are involved in all batteries. 
The primary battery was explained and 
illustrated, and it was shown that the 
actions taking place there and in the 
storage battery are analogous; that the 
storage of energy is a chemical, and not 
an electrical, reaction, the storage battery 
differing only from the primary battery 
in that it is reversible and can be restored 
to its original condition by passing a re- 
verse current through it. The part 
played by the electrolyte was fully de- 
scribed, showing how variations in 
density of the sulphuric acid will produce 
corresponding variations in the electro- 
motive force. 

The two types of battery were then 
taken up—the Faure and the Planté— 
and in demonstration a cell of each type 
was made. The lecture proved to be in- 
teresting and instructive, and was much 
enjoyed. 

Mr. Lyndon will deliver a second lec- 
ture—a continuation of the first—on Tues- 


day, December 1, on “The Practical Oper- 


ation, Deterioration and Management of 
a Storage Battery.” 


oe 


Telpherage. 

The paper by Mr. Charles M. Clark on 
“Telpherage,” which was read before the 
American Institute of Electrical Engi- 
neers, on April 25, 1902, has been re- 
printed by the Government Printing 
Office, Washington, D. C., from the 
Smithsonian report for 1902. This paper 
is a very complete description of all forms 
of hoisting and conveying operation in 
industrial service. 
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New York Electrical Society. 

At the 238th meeting of the New York 
Electrical Society, which will be held at 
19 West Forty-seventh street, New York 
city, on Monday evening, November 30, 
Mr. W. D’A. Ryan will lecture on “Prac- 
tical Problems of Lighting and Illumi- 
nation.” 
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The Magnetic Storm. 

The foreign technical papers which have 
just come to hand give reliable accounts 
of the magnetic storm which occurred the 
last two days of October. In England 
serious earth currents affected the tele- 
graph system, currents up to sixty milli- 
amperes being observed. This is about 
four times the average working current 
for long lines. A similar state of affairs 
also occurred in France and throughout 
the other countries. An interesting effect 
of the storm was that the submarine 
cables were but slightly affected, the 
greatest trouble being encountered on the 
short land lines. The difference in the 
action is explained by the fact that the 
submarine lines use syphon recorders and 
condensers, £0 that the effect of the storm 
merely shifted the zero point of the re- 
cording pen, but with the land lines, the 
earth currents were sufficient to hold over 
the relays and thus stopped communi- 
cation. 

Two interesting communications dis- 
cussing the storm are given in the London 
Electrician, for November, one of these 
being from Dr. Charles Chree, superin- 
tendent of the Observatory Department 
at Kew. After an account of the phe- 
nomena observed, Dr. Chree says that the 
storm was remarkable, not merely because 
of the great range of the magnetic ele- 
ments, but for the exceptional number 
of large oscillatory movements. As to the 
cause of magnetic storms, he thinks that 
there is no evidence of any connection 
with earthquakes or other internal 
troubles of the earth itself. In regard 
to the sun spot theory, Dr. Chree says: 
“As to the common cause of aurora and 
magnetic storms, we are still in the stage 
of theory. The amplitude, both of irregu- 
lar and the regular diurnal changes of 
terrestrial magnetic force is conspicuously 
larger in years of sun spot maximum than 
in years of sun spot minimum. It is 
thus natural to regard the two phenomena 
as related, but the various attempts that 
have been made to associate them as cause 
and effect have not been very successful.” 

The second letter, from Sir Oliver 
Lodge, calls attention to the fact that 
Arrhenius has shown clearly how flying 
electrons would be deflected by the earth’s 
magnetic field, and carried toward the 
poles, in such a way as to account for 
aurore in a very satisfactory manner. 
“Furthermore,” says Sir Oliver, “the 
known emission by radium of charged par- 
ticles at excessively high velocities makes 
it very easy to suppose that the sun is do- 
ing the same sort of thing, though possi- 
bly not for the same sort of reason. Every- 


thing, in fact, tends to make it almost c 
tain that the old speculations of F) 
Gerald, as to magnetic storms being ¢ 
to actual projectiles of minute size c 
tainly, in enormous numbers, flying p 
the earth at great speed, is a true expla 
tion of the observed effects.” 
——_—_~-< 
Prophecy of Trans-Atlantic Tel. 
phony. 
The following cable despatch appeai 
in the New York Sun, Sunday, Nove 
ber 15. 


Lonpon, November 14—Prophecy 
dangerous, but with a full realization 
its pitfalls the correspondent of The S 
ventures the following prediction: Wi 
in three months, probably before N 
Year’s, direct telegraphic communicati 
without intermediate repeating statio. 
will be established for the first time | 
tween New York and London, and te 
grams will be exchanged at a speed 
more than four times the previc 
capacity of any cable. 

I am tempted to go a step further a 
express the strong expectation that witl 
a year it will be as feasible to converse 
telephone between The Sun building 
New York and the The Sun’s Lond 
office as it is across Manhattan. 

Perhaps it is as well to confess that 
is easy to prophesy when you know. T 
feat of rapid communication between Lo 
don and New York as a matter of f: 
has been greatly surpassed recently 
actual practice; in other words, the prc 
lem of cheap and rapid long-distance col 
munication has been solved, and the cre 
for this signal triumph of modern scien 
belongs to England. 

I am compelled to await the permissi 
of the inventors before making more th: 
this general announcement. 


Wireless Telegraphy between Fran 
and England. 

The introduction of the first regul 
wireless telegraph service in France is d 
to the initiative of the Railway Compa 
of the West, which, together with t 
Brighton company, of England, will i 
stall stations at Dieppe and Newhave 
The system of Octave Rochefort will- 
used. The installation of the service h 
been confided to the Mors Society, 
Paris, well known for its electrical app 


ances and automobiles. 
SD 


Society of Chemical Industry. 

The Society of Chemical Industry, Ne 
York section, announces the followin 
programme for the session on Frid 
evening, November 20: opening addre 
of the chairman, Mr. Virgil Colentz « 


“The More Recent Medicinal Synthetics 
address by C. Baskerville, and T. B. Fou 
on “Rare Earth Mordants;” address | 
Oskar Nagel on “Vegetable Protein.” 
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DOMESTIC AND EXPORT. 


WATER POWER PLANT FOR MEXICO—It is announced that 
a large water power plant is to be erected on the river Yaqui, state 
of Sonora, Mexico. The concession has been granted to Carlos Garza 
Cortina, of Mexico City. It permits the utilization of 70,000 litres 
of water per second. 


POLICE TELEGRAPH WIRES IN BROOKLYN TO BE BURIED 
~—The police telegraph wires serving the Borough of Brooklyn, N. Y., 
are to be placed underground, an appropriation of $40,000 having 
been made for this purpose. The work will be done under the su- 
pervision of Mr. Frank C. Mason, superintendent of police tele- 
graphs. It is understood that a new conduit system will be installed. 


SCHENECTADY RAILWAY STOCK INCREASED~—Announce- 
ment is made that the Schenectady Electric Railway Company has 
received authority from the state railroad commission to increase 
its capital stock rrom $600,000 to $7,000,000. This company operates 
in Schenectady, Albany and Rensselaer counties. The increased 
capital is to be used for improvements and for the absorption 
of the stock of the Mohawk Gas Company, of Schenectady. 


OHIO RIVER POWER—President W. Kelsey Schoepf, of the Cin- 
cinnati Traction Company, and a party of capitalists and electrical 
experts, recently made a trip to Louisville to ascertain how much 
electricity could be generated in the falls of the Ohio, and whether 
the amount would be sufficient to warrant its being transmitted 
to Cincinnati and Indianapolis. It is proposed to utilize the Ohio 
river falls for power for electric lighting, traction and other plants 
throughout the Ohio valley. 


EXPERIMENTAL TRAINS IN THE NEW YORK SUBWAY-—It 
is now expected that within a very short time an experimental train 
will be run in the Rapid Transit Subway, New York city, between 
the City Hall and 104th street, or possibly as far north as 150th 
street and Broadway. The regular passenger service of the under- 
ground road, it is estimated, will, begin as early as March or April, 
1904. The Harlem river section will not be finished until next 
spring, nor will the section under Washington Heights be finished 
before that time. The incompleteness of the power-houses may cause 
a delay in the opening of the road for regular passenger traffic. 


NEW YORK INDEPENDENT TELEPHONE COMPANY WILL 
NOT BE GRANTED A FRANCHISE—Justice Clark has decided 
that the Independent Telephone Company can not use the subway 
built by the Rapid Transit Construction Company, of New York 
city. The decision is on the motion for a mandamus asked for by 
the telephone company to compel Commissioner Robert G. Monroe 
to issue a permit to the corporation. Justice Clark says he does 
not think the telephone company has proved its right to lay its 
wires in the subway, but as its case is the first one in which the 
question at issue has been raised, he denies the application, with 
the intimation that the point ought to be settled by an appeal to the 
Appellate Division. 


LARGE RAILWAY DEAL—tThe Public Service Corporation has 
arranged for the purchase of all the stock of the Central Electric 
Company, which is located at Metuchen, N. J., and which supplies 
light and power to that town, besides the municipalities of New 
Brunswick, Perth Amboy, Rahway, Woodbridge, Raritan Township, 
Carteret, Bound Brook, Dunellen and South Plainfield. The Cen- 
tral Electric Company has a capitalization of $750,000, with an 
issue of bonds aggregating a like amount. The company was or- 
ganized a few years ago by the consolidation of the Middlesex Elec- 
tric Company, the Edison Electric Illuminating Company, the 
Raritan Electric Light and Power Company, the Rahway Electric 
Company, and the Bound Brook Electric Light and Power Com- 
pany. 

NEW POWER SITES ON THE SAVANNAH RIVER—The di- 
vision of hydrography of the United States Geological Survey has 
had a party of engineers investigating the power possibilities of 
the Savannah river. A number of advantageous power sites has 
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been located. Among these are the following: at Little river shoals, 
where the stream has a fall of four and one-half feet a mile, power 
can be easily developed, and the high rock bluff on the right-hand 
bank affords ample protection for a power-house. Scott’s creek 
at this point would serve as a short tail-race. The river is about 
2,000 feet wide. At this point it is very shallow and swift, and ap- 
parently has a good rock bed over its entire length. There is 
a narrow strip of bottom land above the dam site on the other side. 
A number of good dam sites were found on Long shoals, one about 
half a mile above Kilkrese Ferry. The river here is divided by 
Price Island, a part of which is under cultivation. A rock ledge 
runs across the river and gives a fall of two feet in 100; and a 
solid rock cliff which runs down almost to the edge of the water 
affords an excellent abutment, and will furnish rock in abundance 
for the construction of the dam. A forty-foot dam could be built 
here, though the abutment and local conditions seem more favor- 
able for a fifteen-foot structure. Just above Dorden creek there is 
a good site for a dam, both abutments being solid rock cliffs. The 
river is about 1,300 feet wide, swift, shallow, and apparently has a 
good rock bed. The abutment on the left bank is 100 feet from the 
water's edge, and below it is an excellent site for a power-house, etc. 
A twenty-five-foot dam could be constructed at this point, but four- 
teen feet will develop the rest of Long shoals, and a higher dam 
would damage a considerable part of the bottom lands above. 


ELECTRIC LIGHTING. 
HARRISBURG, PA.—The Rockwood Electric Company, of 


Rockwood, Somerset County, has been organized with a capital of 
$20,000. 


DES MOINES, IOWA—The Nevada Electric Light Company is 


seeking to have its franc, ise extended, and if it is successful will 
rebuild its system. 


SANTA FE, N. M.—The Capital Light and Power Company 
has let the contract for the construction of the pole line from the 
power site on the Pecos river to Santa Fe, fourteen miles, and to 
Las Vegas. Ground has been cleared for the construction of the 
power-house, and excavations for the foundation are under way. At 
first only 5,000 horse-power will be developed. 


BLOCMINGTON, ILL.—At a special meeting of the Normal 
city council an ordinance was passed providing for the transfer- 
ring of .he charter of the Normal Electric Light and Power Com- 
pany to the Bloomington & Normal Railway, Electric and Heating 
Company. The company’s contract with Normal is to run for five 
years, the company to receive $52.50 per lamp per year for the 
sixty or more lamps furnished by it; and the company agrees to 
pay the town of normal $2.50 in cash for each light provided for 
in the contract or hereafter installed. The above agreement is 
made on the condition that the Bloomington & Normal Railway 
and Heating Company procure an assignment to it of a franchise 
granted to the Normal Electiic Light and Power Company, which 
is said to have been arranged for. 


TROY, N. Y.—The work of laying the conduits for the wires 
to connect the power plant at Spier Falls with the Albany electric 
light station is progressing, and it is expected will be completed 
shortly. It is thought that the power will be supplied in the city 
by January 1. The conduit is laid as far westward from the river 
as possible in order to avoid damage by high water in the spring 
freshets. The conduits lead to the towpaths, by way of which wires 
are strung to Mechanicville and Spier Falls. Twelve ducts are 
being laid, each capable of holding twelve wires. Only six wires 
will be used for the present. Along the canal the wires will be 
carried by poles. A new building is being erected at Albany and 
machinery installed that will cost $40,000. This will consist of 
three motors, two converters and four transformers. Five thousand 
horse-power will be furnished as a starter. This will be gradually 
increased. The entire output of the Spier Falls plant, except 
10,000 horse-power, which will go to Schenectady, has been con- 
tracted for by the Albany Electric Illuminating, the United Trac- 
tion and the Troy Gas companies. 
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PERSONAL MENTION. 


MR. CAPEL HOLLAND has resigned as president and general 
manager of the People’s Telephone Company, Morgantown, W. Va. 


MR. H. H. GEARY, sales manager of the Fostoria Incandescent 
Lamp Company, Fostoria, Ohio, has been in New York visiting dur- 


ing the past week. 


MR. E. M. MULLIGAN, city engineer of Warren, Ohio, has been 
appointed consulting engineer in charge of construction of the 
Cleveland & Eastern Electric Railway. 


MR. WILLIAM F. DURAND, professor of marine engineering, 
has been appointed acting director of Sibley College, Cornell Univer- 
sity, in place of the late Professor Thurston. 


MR. J. W. CAMP, general superintendent of the Canadian Pacific 
Railway Telegraph Company, has been appointed electrical engi- 
neer, with jurisdiction over the entire system. 


MR. D. A. SCHUTT, superintendent of the Peru Electric Manu- 
facturing Company, Peru, Ind., for the past twelve years, has 
tendered his resignation, to take effect January 1. 


MR. H. M. SHIPE has been appointed fellow in electrical engi- 
neering at the Toronto School of Practical Science, and Mr. Silas B. 
Wass has been made fellow in mechanical engineering. 


MR. O. F. FRENCH, who has been acting general manager of 
the Cuyahoga Telephone Company, Cleveland, Ohio, since the resig- 
nation of Mr. Turner, has been made the general manager of that 
company. 


MR. W. McL. WALBANK, formerly general manager of the La- 
cuine Hydraulic and Land Company, Montreal, has been appointed 
first vice-president and chief engineer of the Montreal Light, Heat 
and Power Company. 


DR. F. A. C. PERRINE, of the Stanley Electric Manufacturing 
Company, Pittsfield, Mass., will deliver the Founder’s Day address, 
November 30, 1903, at the Thomas S. Clarkson Memorial School of 
Technology, Potsdam, N. Y. 


MR. JACOB CLOOS, formerly technical manager of the Mil- 
waukee Edison Company, has been appointed manager of the Mil- 
waukee office of the Downward Light Electric Company, which 
will cover Wisconsin and Iowa territory. 


MR. EDWARD LYNDON has resigned his connection with the 
Gould Storage Battery Company, of New York city, and is now 
engaged on technical work for his brother, Mr. Lamar Lyndon, 
the well-known consulting engineer, New York city.. 


MR. F. G. BOLLES, who has for some years been prominently 
connected with the Bullock Electric Manufacturing Company as 
manager of the advance department, has severed connections with 
that company to assume the management of Cassier’s Magazine. 


MR. ROBERT O. CUMBACK, for several years with the Cen- 
tral Railroad of New Jersey, and now located at the Elizabeth 
shops on special work, has accepted the position of superintendent 
of the new plant of the Pedrick & Ayer Company, located at Plain- 
fleld, N. J. 


MR. PHILIP H. DEWITT, member of the American Society of 
Civil Engineers, has tendered his resignation as assistant engineer 
of the New York Central & Hudson River Railroad, to accept a 
position of consulting engineer with G. B. Markel & Company, 
Jeddo, Pa. 


MR JAMES H. FOSTER, formerly secretary of the Evansville 
Gas and Electric Light Company, has been elected treasurer in the 
place of Mr. Henry Reis, who has resigned. The office of secre- 
tary has been combined with that of general manager, and Mr. 
W. B. McDonald was reelected. 


MR. S. D. CUSHING, son of the late General Samuel Cushing 
and a graduate of Lehigh University, has been promoted to the 
Office of electrical engineer in charge of the electric power plants 
and block signals of the Southern Railroad Company. Mr. Cush- 
ing’s office will be in Washington, D. C. 


MR. L. R. ZALLINGER, who has been appointed principal as- 
sistant engineer of the Pennsylvania Railroad at Altoona, to succeed 
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Mr. Johnston, is a graduate of Lehigh University. Mr. Zal 
Started working for the Pennsylvania Railroad in 1889 as ; 
man and has been with that company ever since. 


MR. P. WERNER, who has been with the Allis-Chalmers 
pany, at Milwaukee, for seven years as designer and in cha 
some of its works, and who was for one year general superinte 
of the Filer & Stowell Company, Milwaukee, has taken the 
tion of chief engineer at T. and C. G. Bolinders, Mek. Ver 
Stockholm, Sweden. 


PROFESSOR H. S. HELE-SHAW, who holds the chair | 
gineering at Liverpool University, has been appointed, throug 
Colonial Office, to organize technical education in the Tra 
and the Orange river colony. The appointment is not a perm 
one, and Professor Hele-Shaw has been granted leave of abser 
the university council until September next. 


MR. GEORGE F. MADDOCK, assistant professor of electric 
gineering at Stanford University, Cal., has resigned his posit 
become superintendent of the Ide engine works at Springfiel 
He will be succeeded at Stanford University by William R. E 
Jr., a graduate of Cornell. Mr. Echart has been in San Fra 
engaged in central station designing and testing. 


COLONEL ROSWELL EATON GOODELL died on October 
the city of Denver, Col. Colonel Goodell was a conspicuous 
in the railway world in the early fifties, at that time being 
intendent of the Chicago & Alton Railroad. It was he who exe 
on behalf of the railroad company, the first contract made 
the late George M. Pullman for Pullman sleeping cars. 


DR. HANS GOLDSCHMIDT, of Essen, Germany, on the ev 
of Friday, November 13, delivered an address, illustrated wi 
periments, upon alumina thermics, or the production of higt 
perature by burning alumina and the application of this to | 
lurgy and engineering. The address was given before the C 
bia University Chemical Society in Havemeyer Hall, Col 
University. 


MR. R. C. VAN NESS, general manager of the Li 
(Nebraska) Gas and Electric Company, has been asked by 
dent Edgar, of the National Electric Light Association, to ı 
to the twenty-seventh convention of the association, to be he 
Boston next May or June, on lost and unaccounted-for current 
Van Ness has been giving this subject considerable study, and 
to make a valuable and interesting report. 


MR. FREDERIC L. THORNE has severed his connection 
the Westinghouse Companies’ Publishing Department. Mr. T 
was originally located at Pittsburg with the company, but h 
cently been associated with the New York office. He will prc 
not make any new connection before the first of the year, but | 
view several attractive propositions. Mr. Thorne has been su 
ful not only in the technical field of literature, but also as as 


writer on varied subjects. 


MR. JOHN CALDER, who has been with the C. W. Hunt 
pany, West New Brighton, N. Y., as its executive engineer 
on Saturday, November 14, for Ilion, N. Y., where he will be 
nected with the management of the Remington Typewriter 
pany. The members and employés of the C. W. Hunt Compan. 
sented Mr. Calder with a handsome silver loving cup, suitab 
scribed, Mr. George Humphrey making the presentation rer 
and assuring Mr. Calder of the appreciation and esteem o 


associates. 


PROFESSOR SYLVANUS P. THOMPSON, F. R. S., deliver 
address on Tuesday, November 3, at the Hampstead Conserv: 
London, England, on wireless telegraphy. The lecturer g: 
brief résumé of the history of the science, including the e 
experiments of Morse, Lindsay, Preece, Edison and Tesla. A 
ber of interesting illustrations was shown, and the iecture 
cluded with the transmission of a message selected by a me 
of the audience, between a near-by station and the lecture 
The apparatus used on the occasion was that employed il 
Lodge-Muirhead system. Dr. Thompson advocated an interna 
agreement with regard to the reception of wireless signals 
said that there was no foundation for the newspaper talk that 
less telegraphy had been the cause of bad weather. 
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ELECTRIC RAILWAYS. 


COVINGTON, KY.—It is stated that a plan has been revived 
) build an electric railway from Ludlow to Covington, which will 
mnect the Cincinnati Southern, the Chesapeake & Ohio, and the 
ouisville & Nashville. 


SPRINGFIELD, ILL.—The Mississippi Valley Traction Com- 
any has been incorporated with a capital of $600,000. The prin- 
pal office is to be at Moline. The object is to construct an inter- 
rban line from Moline to Geneseo, Ill. 


MARION, ILL.—Officials of the Coal Belt Electric Railway sys- 
m, connecting all principal towns in Williamson County, have 
acided to extend their line to Johnston City, six miles north, and 
arrisburg, twenty-five miles east. Most of the right of way has 
2en seculed. 


ST. LOUIS, MO.—Plans have been completed by the Suburban 
ailroad for the building of a large power-house. The building 
ill be a one-story brick structure, 193 by 131 feet, and will cost 
5,000. A permit has been issued and building operations will be 
arted at once. 


ITHACA, N. Y.—Promoters are investigating the feasibility of 
proposed trolley route from Ithaca to Horseheads via Enfield 
alls, Enfield to county line within a mile of Mecklenburg, and via 
ayutaville, Cayuta Lake and Odessa. It is estimated the road 
ould cost somewhere in the neighborhood of $800,000. 


BANGOR, PA.—The Bangor, East Bangor & Portland Street 
ailway Company has purchased the plant of the Bangor Electric 
ight, Heat and Power Company. The trolley company intends 
aking some alterations, after which it will extend the line from 
18 present terminus at Portland to the Delaware Water Gap and 
troudsburg. 


COLUMBUS, OHIO—Articles of consolidation have been filed 
ith the secretary of state by the Youngstown & Southern Railway 
ompany, and the Youngstown & Salem Railway Company. The 
pital stock is $1,800,000. The incorporators are A. W. Jones, 
ohn H. Ruhmann, W. H. Ruhmann, J. R. Long, W. S. Andrews and 
. L. Andrews. 


MORGANTOWN, W. VA.—The Fairmont, Morgantown & Cheat 
iver Railroad Company has purchased of the Union Utility Com- 
any its trolley line on the west side of the Monongahela river. 
he line is two miles long and extends to Granville. The Fairmont, 
organtown & Cheat River Company declares its intention to ex- 
nd the line into Fairmont at once. 


MARION, IND.—Another electric line is being projected to enter 
arion, Ind., and it is stated that all the right of way has been 
cured from Dayton to Celina, Ohio. It is intended to bring the 
ad through Marion from Celina to Portland. From Portland the 
ne would run direct to Hartford City, and then parallel the Pan- 
andle from that city to Marion and then to Kokomo. 


DANVILLE, ILL.—Articles of incorporation of the Hoopeston 
treet Railway and Light Company have been filed in the office of 
xe county recorder. The directors of the company are James H. 
yer, John L. Hamilton, Alfred H. Trego, Charles S. Crary, J. S. 
cFerren and Charles A. Allen. The charter entitles the company 
» operate an electric street railway system in the city of Hoopeston. 


LIMA, OHIO—The Cincinnati, Hamilton & Dayton Railway has 
arted the work of converting its Findlay-Deshler line into an elec- 
‘ic road. Previous to the acquisition of the Findlay, Ft. Wayne 

Western, this line connected Findlay with the main road, but 
ach connection is now made via Ottawa over the Ft. Wayne 
ranch, and electric cars will substitute steam on the former 
ranch. 


YOUNGSTOWN, OHIO—The Salem & East Railway Company 
as been incorporated with a capital of $5,000. The incorporators 
re E. S. Cook, F. S. McGowan, A. S. Banner, J. W. Tyler and M. L. 
‘owler. The company proposes to build an electric line from 
ebring to Salem and East Palentine, with a branch to Salem. The 
apital stock will be increased as soon as the preliminary survey 
as been made. 


GREEN BAY, WIS.—The power-house and car barns of the 
Knox Construction Company’s interurban line between Green Bay 
nd Kaukauna will be located in this c.ty, on the property owned 
y the Fox River Electric Railway and Power Company and the 
3uscher property adjoining, which has been purchased for the 
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purpose. The location of the buildings here means the expenditure 
of over $100,000. 


MYSTIC, CT.—The Groton & Stonington Street Railway Com- 
pany, which is about to build a trolley line from New London to 
the Rhode Island state boundary at Westerly, has purchased of the 
Standard Machine Company the so-called Randall wharf property 
as the site for a power station. The dimensions of the tract are 
150 by 225 feet, and the site borders on the Mystic river, whose 
channel, at low tide, has a depth of sixteen feet. 


CADILLAC, MICH.—The Cadillac Traction Company has been 
organized here and has filed articles of incorporation, fixing the 
authorized capital at $250,000. The company will operate a street 
railway and electric light plant. The promoters are: President, 
W. J. Cornwell; vice-president, J. F. Vosberg; secretary, George S. 
Stanley; treasurer, Francis O. Gaffney; superintendent and general 
manager, J. H. Orr. Work on the roadbed will begin soon. 


GEORGETOWN, DEL.—J. Stanley Gardner, of New York, who 
is financing the Sussex County trolley lines, has been going over 
the route with electricians and Major Calhoun, the engineer. It 
has been decided to commence work on the Lewes end of the route, 
and to complete the system before July 1 of next year. The route 
agreed upon extends from Seafoord to Georgetown, and thence to 
Rehoboth by way of Hollyville and Midway, connecting also at 
Midway and Lewes. In addition, there is to be an attractive sea- 
shore route from Lewes to Rehoboth. 


ANNISTON, ALA.—It is understood here that Birmingham gen- 
tlemen will build an electric railroad from Pyriton to Lineville, a 
distance of seven miles. The road will give Lineville railroad 
facilities to the outer world, if built, as it will connect at Pyriton 
with the Eastern of Alabama. The Eastern Railroad has just been 
completed and runs from Talladega to Pyriton, a distance of about 
twenty-one miles. Trains were operated over the road the first of 
September for the first time and connections are made with the 
Louisville & Nashville trains of the Alabama Mineral Division. 


BUFFALO, N. Y.—The actual work of extending the Buffalo & 
Depew trolley road from Depew to Rochester has been begun. The 
construction headquarters are at Pembroke, Genesee County, about 
half way between Depew and Batavia, and the work will be ex- 
tended both east and west from that point. The line from Buffalo 
to Rochester will be run through Depew, Lancaster, Looneyville, 
Wende, Crittenden, Corfu, West Batavia, Batavia, Stafford, LeRoy, 
Caledonia, Mumford, Clifton and Chili to Rochester. When com- 
pleted the troliey line will be sixty miles long. It is expected to be 
finished and in operation about two years from the present time. 


GUTHRIE, OKLA.—Articles of incorporation have been signed 
in Oklahoma City for the Blue Island, Riverside & Hammond 
Street Railway Company, the home office of which will be in Okla- 
homa City. It is capitalized at $1,500,000. The directors are 
William F. Owen, August W. Miller, John F. Noel, Ira J. Owen, 
W. S. McCaully and Frank E. White, of Chicago; W. F. Harn, J. F. 
McMechan and John Throadgill, of Oklahoma City. The purpose 
for which the corporation is formed is to build, operate and own 
a line of street railway from West Pullman, Cook County, Ill., 
through Harvey, Phenix, South Hollana, Calumet, Thornton, 
Chicago Heights, Steger, Crete, Joliet, also a cross line from Blue 
Mound, through Calumet, Riverdale, Dalton, Thornton and West 
Hammond. 


ViNCENNES, IND.—It is stated that the Vincennes-Jasper Elec- 
tric Railway will be built within a year and will cost about $1,000,- 
000. A deal has been closed with the Cincinnati Municipal Bond 
and Securities Company, whereby the company takes up the securi- 
ties of the road. The management will employ a Cincinnati con- 
struction company to build the road, and within ninety days pro- 
poses to have at least 500 men at work on the road-bed. There 
will be fifty-four miles of the road from this city to Jasper, the 
capital of Dubois County. Much hilly country will be traversed, 
especially in Harrison township, this county, after passing through 
Monroe City. From Monroe City the road will pass through Peters- 
burg, Pike County, on to Jasper. The road will be the means of 
developing a rich section of the state. The out-of-town capitalists 
present were: Smiley N. Chambers, of Indianapolis; Sol Frank, 
F. E. Campbell and John A. Davis, of Petersburg, and E. F. Cox, 
of Worthington, engineer of the road. 
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LEGAL NOTES. 


INDUCTION MOTOR LITIGATION —In the suit of the Thomson- 
Houston Electric Company, complaint, vs. the Dayton Fan and Mo- 
tor Company and E. O. Waymire, defendants, in the United States 
Circuit Court, Southern District of Ohio, Western Division, Judge 
Thompson filed an opinion on November 2, 1903, against the de- 
fendants. This is a suit to enjoin the infringement of U. S. letters- 
patent Nos. 363,186, 399,801 and 428,650, on the Thomson induction 


motor. 


LEGAL STATUS OF A WATER POWER COMPANY—A cor- 
poration authorized to develop and use the water power of a river 
and generate electricity or other power, light or heat, and utilize, 
transmit and distribute it for its own use or the use of other in- 
dividuals or companies, is held, in Fallsburg Power and Manufac- 
turing Company vs. Alexander (Va.) 61 L. R. A. 129, to be for a 
private, and not a public, purpose, and therefore not entitled to 


exercise the right of eminent domain. 
NEW INCORPORATIONS. 


INDIANAPOLIS, IND.—Whitley Telephone Company. $100,000. 
HARRISBURG, PA.—The Gayly Local Telephone Company. 


$5,000. 


MARYSVILLE, PA.—Marysville Electric Light Company. 


$10,000. 


BUFFALO, N. Y.—Robertson Electric Company. Increased from 


$20,000 to $50,000. R 


PITTSBURG, PA.—Pittsburg Connecting and Terminal Railroad 


Company. $25,000. 


HARRISBURG, PA.—Pittsburg, Summerville & Clarion Railway 


Company. $150,000. 


ALBANY, N. Y.—The Niagara Falls Power Company. Increased 


from $9,500,000 to $10,500,000. 


AUSTIN, TEX.—The Denison & Sherman Railway Company. 


Increased from $100,000 to $200,000. 


INDIANAPOLIS, IND.—Indianapolis & Northwestern Traction 


Company. Increased to $3,000,000. 


BLANCHARD, IOWA—Blanchard, Coin & College Springs 


Mutual Telephone Company. $3,000. 


RICHMOND, VA.—Montford Telephone Company. $10,000. 


corporators: D. Sharp Butler and Barney Butler. 


b ULLERTON, NEB.—The Fullerton Electric Light and Power 


Company has been incorporated. The capital is $20,000. 


SAGINAW, MICH.—The Boyne City Electric Company, 
Grand Rapids, Mich., capital $10,000, has been incorporated. 


TEXARKANA, TEX.—Long-Distance Telephone Company. $200,- 
000. Incorporators: John B. King, W. L. Estes, F. M. Marriatt. 


JERSEY CITY, N. J.—Scott Snell Lighting Company. $250,000. 
Incorporators: S. B. Timmonds, A. B. Eilback, Charles Schegel. 


SPENCER, OHIO—The Spencer Telephone Company. 


Incorporators: F. T. Cavin, N. E. Fuller, John Firestone and others. 


RALEIGH, N. C.—The Home Telephone and Telegraph Com- 
pany. $500,000. Incorporators: W. T. Gentry, of Atlanta, and J. P. 


Taylor, of Henderson. 


DENVER, COL.—The Shawnee Light and Power Company. 
$200,000. Directors: E. A. Paulson, Otto Kaffer, John B. Sibley, 


D. J. McCannie and J. Cuthbert Sweeney. 


ALBANY, N. Y.—Brookhaven Electric Light Company. $50.000. 
Directors: Charles A. Squires, Orange T. Fanning, Thomas O’Don- 
nell, Charles F. Randall, of Port Jefferson, and H. C. Losee, of 


Patchogue. 


INDIANAPOLIS, IND.—Indiana Central Traction Company. 
$50,000. To build an electric road from Wabash to Warsaw, via 
North Manchester and Winona Lake, and from Connersville, via 


Liberty, to the sta line. 


HARRISBURG, PA.—The O’Connell Railroad Company; $40,000; 
to build a line of railroad in Chester County. The Overbrook, 
Bryn Mawr & Paoli Street Railway Company; $138,000; to build 
an electric road from Lower Meredith to Narbeth Station. 
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BALTIMORE, MD.—A charter for the Virginia Power 
tion, with a capital of $500 to $50,000, has been filed at S 
C. Russell Caldwell is president, and Lawrence H. Peyton, 
J. Taylor, of Staunton; J. J. Nicholas, of Port Republic, a 
Fulton, of Mount Meridian, constitute the board of direc 


ELECTRICAL SECURITIES. 
Notwithstanding the fairly good bank statement mad 
day, the bear manipulators in Wall street were able to still 
depress stocks, so that the net results for the week show ac 
declines. The bank statement showed a loss of less than $ 
sustained by the clearing house institutions, and the ba 
account decreased $10,240,500, making an actual small gaii 
bank surplus during the week. Previous to the publicatio: 
statement, the stock market had been hard and firm, though 
special activity; but as soon as it was made public, the ma 
assailed and considerable stock sold off, so that at the clos 
market most of the active issues had suffered. A number c 
trial corporations, which had either shut down or we 
templating extreme retrenchment in their operations, h 
cided upon a policy of working as much ahead as possil 
being made more agreeable by large numbers of the empl 
cepting, without dissatisfaction, a moderate reduction in pa 
The construction of so large a piece of engineering as the 
canal, which seems very probable in the near future, will 
to stimulate interest in every industry which is affected by 
this character. This, together with the known value of t 
pleted canal as a commercial factor, should aid largely in 
ing a healthy state of trade until the present apathy shall h: 
dissipated. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 


New York: Closing. 
Brooklyn Rapid Transit................. 365% 
Consolidated Gas ......... cc ccc eee nccees 175 
General Electric ........ Meda hase wea 14714 
Kings County Electric.................6. 160 
Manhattan Elevated ...........seeeveee 138% 
Metropolitan Street Railway............. 112 
New York & New Jersey Telephone........ 140 


Westinghouse Manufacturing Company... 165 

The balance-sheet of the Interborough Rapid Transit C 
as of September 30, 1903, is as follows: 

Assets—Cost of lease and equipment of subway, $7,080,80 
and bonds, $13,527,265; real estate, $1,400,176; supplies o 
$696,147; due by agents, $85; due by others, $8,761; open a 
$139,059; cash on hand, $10,717,870; Manhattan guarante 
$4,018,812; prepaid insurance, $7,999; sundries, $4,813; tot 
601,790. Liabilities—Capital, $35,000,000; interest due and 
$171,413; sundries, $4,704; Manhattan Railway lease accour 
451; due for wages, $117,159; due for supplies, taxes, etc., $ 
open accounts, $19,039; interest and premium on capital stoc 
297; taxes in litigation, $303,000; profit and loss (surplus 


267; total, $37,601,790. 


Boston: Closing. 
American Telephone and Telegraph...... 124% 
Edison Electric Illuminating............. 240 
Massachusetts Electric ...............02. 76 
New England Telephone................. 123 
Western Telephone and Telegraph preferred 175 

Philadelphia : Closing. 
Electric Company of America.......... .. 7% 
Electric Storage Battery common......... 46 
Electric Storage Battery preferred........ 46 
Philadelphia Electric ................... 536 
Union Traction ........... cece eee e eee 4314 
United Gas Improvement................ 78 

Chicago: Closing. 
Chicago Telephone ........... ENTE dee 
Chicago Edison ..........ccccerccccscucs 140 
Metropolitan Elevated preferred.......... bd 
National Carbon common................ 1/ 
National Carbon preferred............... 85 
Union Traction common................. 5% 
Union Traction preferred........... vessi 28 
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THE EUREKA ELECTRIC COMPANY, Genoa, Ill.. announces 
` it has ready for distribution Bulletins 26 and 27. These will 
sent on request. . 


THE MILLER ANCHOR COMPANY, Norwalk, Ohio, manufac- 
'r of the Miller anchors, augers and excavation buckets, will 
ce a fine display at the convention of the Interstate Independent 
2phone Association, at the Auditorium Hotel, Chicago, Ill., 
ember 8, 9 and 10. 


THE YOST ELECTRIC MANUFACTURING COMPANY, 
2do0, Ohio, advises that it is now completing a large addition to 
factory and that during the coming season its facilities for 
lufacturing will be vastly increased. This company now manu- 
‘ures the Yost socket and other special electrical appliances. 


THE ALLIS-CHALMERS COMPANY, Chicago, Ill., is distribut- 
Catalogue No. 62. This gives a list of the foreign users of 
liss engines, pumping engines, hoisting engines, compressors 
blowing engines. A number of half-tone illustrations show 
ical installations of Reynolds engines of every description. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., selling 
nt for Packard lamps and transformers, is sending out some 
rature describing the new “Salus” compound, with which the 
kard transformers are insulated. The company will be pleased 
send this pamphlet and its latest transformer catalogue on re- 
st. 


THE HOBART ELECTRIC MANUFACTURING COMPANY, 
y, Ohio, is distributing two pamphlets descriptive of its gas 
ine type of dynamos, and protected and invertible direct-cur- 
t dynamos and motors. The gas engine type dynamos are 
able for from 8 to 300 lights, and the direct-current dynamos 
ge from one-half to twenty kilowatts, and the motors from one- 
f to twenty-five horse-power. 


THE UNITED TELPHERAGE COMPANY, Westfield, N. J., is 
ributing a new series of bulletins descriptive of telpher opera- 
is in various industries. Bulletin No. 36 describes telpherage 
-otton and woolen mills; No. 38, automatic telpher plants; and 
42, reserve coal storage and the handling of coal, coke and 
es for gas and electric light companies and factories and mills. 
se bulletins may be had on application. 


THE LUNKENHEIMER COMPANY, Cincinnati, Ohio, will be 
ised to send its catalogue of brass and iron engineering ap- 
neces to any one interested in this material. The Lunkenheimer 
rinding valves in screw and flange ends, one-eighth of an inch 
for 200 to 350 pounds working pressure, are largely used on the 
ted States battleships, cruisers, torpedo boats, locomotives, lake 
river boats and on high-pressure plants everywhere. 


THE VICTOR ELECTRIC COMPANY, Chicago, Ill., in its cata- 
ue No. 21 describes a line of electrosurgical apparatus. This 
ludes cautery transformers, ear and eye masseur pumps, shunt 
rent controllers, air compressors, sinusoidal machines, Finsen 

outfits, wall plates and cabinets, surgical drilling engines, 
tor-generators, head lamps, vibratory massage apparatus, mo- 
3, rheostats, eye magnets, etc. The eastern agent of the Victor 
ctric Company is the Union Electric Company, Baltimore, Md. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., will be 
ased to send any one interested, upon request, an illustrated 
nphliet describing the mechanical equipment of the Orange 
wery, at Orange, N. J. Two electric generating units are used 
this equipment—one of sixty kilowatts, and one of thirty kilo- 
its. The plant is a model in every way, and makes liberal use 
electrical apparatus, all of which has been supplied by the 
»eker-Wheeler Company, except that included with machinery 
der special contracts. 


THE DOWNWARD LIGHT ELECTRIC COMPANY, 225 Fourth 
nue, New York city, announces that Mr. Jacob Cloos, one of the 
st-known electrical engineers in the Northwest, formerly tech- 
‘al manager of the Milwaukee Edison Company, has been ap- 
inted manager of the Downward Light Electric Company's Mil- 
ukee office, which will cover Wisconsin and Iowa territory. The 
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office will carry a large stock of tipless downward light lamps, as 
well as oval anchored filament lamps, which are labeled “Side- 
light.” The Milwaukee office is located in the Matthews Building. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., 
is distributing an attractive booklet entitled ‘“Dixon’s Graphite 
Suggestions.” The cover page of this booklet is embellished with 
a drawing in colors of several ancients marking on the wall with 
graphite. This attractive little booklet sets forth the advantages 
and infinite diversity of graphite, giving a short history of the 
Joseph Dixon Crucible Company and its connection with American 
graphite, graphite pencils, crucibles, in the foundry, for lubrica- 
tion, graphite for bicycles and automobiles, for power launches, 
pot lead for yacht bottoms, for electricians’ use, for domestic use, 
belt dressing, graphite paint, and as a pipe joint compound. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., an- 
nounces that a freight station has been established at Ampere, 
N. J., by the Delaware, Lackawanna & Western Railroad Com- 
pany. All goods should therefore be addressed “per D., L. & W. 
R. R.” A daily through car service has been established between 
Ampere and pier 41 North river, New York, foot of Le Roy street. 
All goods for the Crocker-Wheeler Company. from New York and 
points east should be delivered at the Le Roy street terminal, pier 
41 North river, New York. The receipt of freight closes at this 
point at 4.30 P. M., and the goods will arrive at Ampere the next 
morning. The receipt of freight at Ampere closes at 5 P. m. and 
the goods will arrive at pier 41 North river the next morning. 


SMITH & HEMENWAY COMPANY AND UTICA DROP FORGE 
AND TOOL COMPANY, 296 Broadway, New York, publisher of the 
“Green Book of Hardware Specialties,’ has subdivided this book 
into four sections, uniquely and attractively printed on a green 
French folio paper. These sections, “Glaziers,” “Electrical,” 
“Razor” and “Caster,” were printed in compliance with the request of 
many customers, to get up a catalogue small enough to be con- 
veniently carried in the pocket. This progressive firm is ever on 
the alert for an attractive catchiness in its advertising, and in these 
subdivisions of its “Green Book of Hardware Specialties” has 
presented something that is not only attractive but useful, and the 
light weight of paper on which they are printed makes them fit 
so snugly in the pocket that they are always carried, and con- 
stantly used for reference. 


THE REPUBLIC RUBBER COMPANY, Youngstown, Ohio, is 
distributing an elaborate advertising folder entitled “A Talk on 
Packing.” This company is the manufacturer of “Searchlight” pack- 
ing. The claim is made that a flanged joint made with this pack- 
ing is not disturbed or displaced by any vibration of the main 
steam line. Its nature is yielding, and, at the same time, it is 
tough, strong and elastic. The composition is such that it will 
conform readily to the roughness of any irregular flanged sur- 
face, and requires no metal or wire insertion to make a tight joint. 
Another specialty manufactured by this company is the cross-arm 
tubular gasket. A brass wire mesh runs through the centre of the 
gasket, and when heat is applied, the wire is embedded into the 
rubber. Another feature is that the sleeve is a specially prepared 
composition of minerals and copper, so that when the heat is 
applied in connection with the rubber it vulcanizes solid, making 
a pertect gasket without a break or joint. 


THE FORT WAYNE ELECTRIC WORKS. INCORPORATED, 
Fort Wayne, Ind., manufacturer of the “Wood” systems, is distrib- 
uting several handsome catalogues dealing with “Wood” type ap- 
paratus. Bulletin No. 1049 describes and illustrates types MP and 
MPL direct-connected direct-current generators, and gives a list 
of operators of these machines. Bulletin No. 1050 describes and 
illustrates direct-connected type MPL direct-current generators for 
power and lighting. This bulletin contains a number of splendid 
half-tone reproductions of these direct-connected generators in 
typical installations. There is also an index to bulletins, includ- 
ing Nos. 1001 to 1050. This is a valuable addition to the Fort 
Wayne literature, as it brings within easy range all of the valu- 
able bulletins which this company has published. Catalogue of 
parts. No. 2008, gives in detail the assembly of power circuit form 
C “Wood” arc lamps, while catalogue of parts No. 2009 gives the 
assembly of direct-current 110-volt form C “Wood” arc lamps. 
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The London correspondent of the New York Sun, whose 
prediction we published last week, hopes to telephone from his 
London office to headquarters in New York within a year. It 
is too bad that our enterprising daily journalist is compelled 
to “wait the permission of the inventore before making more 
than this general announcement.” We hardly believe that a 
Pupin cable could be manufactured and laid in twelve months, 
therefore we must eliminate that. And if it is the long distance 
Wireless telephone, we hope the permissicn of the inventor will 
be granted without delay as we are all deeply interested. There 
18 one disadvantage to progress in this direction; that is the 
difference in time will cause our English cousins to disturb our 
slumbers, and vice versa. We again urge you, Mr. Sun corre- 


spondent, to prevail upon the distinguish iring i 
> guished yet retiring inven- 
tore to hasten and let us know details. 


NEW YORK, SATURDAY, NOVEMBER 28, 1903. 
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THE VINDICATION OF THE STORAGE BATTERY. 

It was only a few years ago that the storage battery was 
disfavor. Storage battery cars had not been successful, and 
apparatus itself was looked upon with much distrust. It 
not, however, without its advocates for other uses, and in i 
notable instance a storage battery was installed on an import. 
electric railway system by a prominent engineer, though this 1 
done entirely at his own risk. In those days, unfortunately, 
gineers, as a rule, knew very little about the behavior a 
capabilities of the storage battery. It was thought of merely 
a device for supplying electrical energy during the times wl 
the generating station was shut down. How completely opinic 
have changed since then, was shown at the recent meeting 
the American Institute of Electrical Engineers. Here an exc 
lent paper by Mr. Lamar Lyndon discussed the capabilities 
the storage battery as an auxiliary to the generating plant, a 
in the discussion which followed, all who took part express 
the opinion that this apparatus has become to-day an absolut 
essential part of every large electrical system. The battery 1 
only reduces load fluctuations on the station and assists in ma; 
taining a constant voltage, but it ensures the system agair 
breakdowns. There is a number of very large stations which 4 
day could carry the entire load from a battery, although eve 
engine was thrown out of service. 


Computing for a Battery Installation. 

Mr. Lyndon’s paper took up one application only of the stc 
age battery, showing how it could be used to reduce load fluctu 
tions on a railway system and, at the same time, effect a savi) 
in copper and in the size of the generators. The effect of placi 
a storage battery at the station or out on the line is shown by 
very simple method, which reduces the labor of calculating to 
minimum. 


Storage Battery Essential in All Systems. 

Such papers are extremely important, as they give to tho. 
engineers who have not had an opportunity to make a speci: 
study of the storage battery valuable information. The storas 
battery will find a general application in the future, not on! 
in such direct-current systems as may survive, and in tho: 
alternating-current transmitting systems which distribute dire 
currents, but, as well, in the pure alternating-current systen 
themselves. Here it is of vital importance to prevent absolutel 
any interruption of the exciting system, for which purpose th 
storage battery serves. It seems, therefore, that it will be neces 
sary for all electrical engineers, in whatever line of work the 
may be engaged, to know something. about the storage batter 
and its applications. It has become essential to prevent in 
terruption of the service and it is now the duty of the enginee 
to see that the battery itself does not break’ down. 
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RAISING THE VOLTAGE. 

When the demand on a low-tension distributing system ap- 
proaches its full capacity, to provide for the increase, the plan 
of raising the voltage is usually examined and often adopted. 
If a radical change, such as doubling the voltage, is decided 
upon, much of the old apparatus will have to be discarded or 
rewound ; involving considerable expense. To avoid this a Ger- 
man engineer suggests raising the voltage gradually, say five 
volts a year until it has been increased from ten to twenty per 
cent. In this way all the old apparatus can be retained, the 
only change necessary being to add to the storage batteries a 
sufficient number of cells to bring them up to the proper voltage. 
Raising a 100-volt system to 120 volts increases its capacity 
about nineteen perscent, while if raised to 130 the increase is 
about forty per cent. 


ILL-CONSIDERED REPORTS. 

In describing the deplorable rear-end collision which hap- 
pened November 19, on one of the Brooklyn elevated railroads 
and which resulted in the death of two train hands, the Metro- 
politan press, as a whole, treated the matter fairly. The details 
of the accident, so far as ascertainable, were given, the dangers 
involved in any transportation system where high power ma- 


chinery is employed, were pointed out and such comments as 


were made were, in general, ‘based upon reliable information and | 


good sense. 

Unfortunately, this sensible stand was not taken by all the 
New York papers, and one of them, which has not a reputation 
for sensational writing, took occasion to enlarge upon the 
dangers of electric traction. This paper referred to the “deadly 
third rail,” as though that had been the cause of the accident, 
quoted an alleged “high authority,” as saying that the third- 
rail system is dangerous, as “we still know very little about elec- 
tricity,” and finally expressed the opinion that the whole system 
would have to be changed on account of its dangers. The tone 
of the entire article was such as to add to the nervous feeling 
already existing in a large part of the riding public. 

Now it is one thing to point out defects in a system and it 
is another to magnify its dangers and thus make the public un- 
necessarily nervous. It is this condition that the railway com- 
panies most dread, as it is likely, at any time, to cause a serious 
accident when there is no danger, and it makes matters far 
worse when there is real trouble. The conditions existing at 
our large cities make faster and larger trains necessary. Such 
trains are heavy and are equipped with motors of large power. 
Unfortunately, in spite of all precautions, accidents do happen 
to the trains, but the ratio of injuries to the total number of pas- 
sengers carried is very small and the railroad companies are de- 
veloping safeguards as rapidly as possible. The daily press is 
probably the most powerful educating agency in the world and 
there is here an excellent opportunity for it to do good by dis- 
abusing the public of the idea that electric traction is very dan- 
gerous. The sensible view taken by most of the New York 
papers of the recent accident is much to be commended. 
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THE HEATING EFFECT OF RADIUM. 

When MM. Curie and Laborde announced their discovery of 
the fact that radium continuously emits heat at a rapid rate, 
two hypotheses were put forward to account for what at first 
appeared to be an exception to the law of the conservation of 
energy. According to this law, a body which gives off heat con- 
tinuously must either receive energy from some external source, 
or its internal energy must decrease. 

Effect Attributed to Unknown Form or Radiation. 

The first condition is assumed in one of the theories offered, 
but as it has been shown that the action takes place when the 
radium does not receive energy in any of the forms in which 
we know it, it is necessary to assume, further, that the energy 
received by radium is some unknown form of radiation which 
is converted by it into heat and radiated as such. While there is 
no experimental basis to support this theory, it must be remem- 
bered that the phenomenon of a substance continually giving off 
energy, without apparent change, is new, and can only be ex- 
plained by some heretofore unknown action. Far-fetched as 
this idea of an unknown radiation may seem, it is no more start- 
ling than the other explanation offered; but the latter has re- 


ceived more support, although if true it upsets a fundamental 
theory of chemistry. 


Disintegration Theory. 


This theory put forward by Rutherford and Soddy assumes 
that radium is an unstable element; that its atoms are slowly 
disintegrating, and that, during this disintegration, energy is set 
free in the form of heat. The reaction may be compared with 
the breaking up of an unstable chemical compound, though in 
the case of radium, the change is assumed to take place in the 
radium atom itself. This theory is supported by the fact that 
radium gives off a gaseous emanation, differing in properties 
from the original material. 

An Important Experiment. 

To throw some light on this important question, Professora 
E. Rutherford and H. T. Barnes have measured the heat radia- 
tion of radium emanation, and describe their work in a com- 
munication to Nature, for October 25. They measured, first, 
in a differential air calorimeter, the heat given off by thirty 
milligrammes of pure radium bromide. The bromide was then 
heated to drive off the emanation, and the latter was condensed 
in a glass tube which was sealed off. The heating effects of both 
the emanation and the deemanated radium were then measured 
separately. It was found that the heating effect of the de- 
emanated radium diminished rapidly during the first few hours, 
and fell to a minimum, corresponding to about thirty per cent 
of the original value, and then slowly increased again; while, 
on the other hand, the heating effect of the emanation tube first 
increased for a few hours to a maximum, corresponding to about 
seventy per cent of the original heat emission of the radium, 
and then slowly decayed with time. At any time after removal 
of the emanation, the sum of the heating effect of the deemanated 


radium and of the emanation was found to be the same as the 
original radium. 
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Heat Radiation Varies with Radioactivity. 

It has been shown that if the emanation is removed from 
radium, the activity of the radium as measured by the a rays 
decreases in the course of a few hours to twenty-five per cent of 


its original value, while the activity of the emanation imme- ` 


diately after separation measured in the same manner rises; 
and that, at any time after separation, the sum total of the 
activity of the radium and the emanation has a value equal to 
It is thus shown that there is a 
parallel between the variation in radiating power, measured by 
the a rays, and the heating effect of radium. This fact seems 
to Messrs. Rutherford and Barnes to be strong evidence in sup- 
port of the disintegration theory. As radium disintegrates and 
sets free its emanation, there is a liberation of heat. If the 
emanation is separated from the radium, it carries the greater 
part of this heat with it, and gradually gives it up to the con- 
taining-vessel. To explain the increase which takes place im- 
mediately after separation, it is thought that the disintegration 
of the radium atom takes place in stages. About twenty-five 
per cent of the heat of disintegration is set free in the first stage 
of breakdown during which the emanation is formed, and the 
remainder in the other stages which take place afterward. The be- 
havior of the deemanated radium is supposed to show that im- 
mediately after separation it is giving off heat which it received 
during the formation of the emanation. The heat radiated will 
then gradually decrease as it is given up until the heat developed 
by further disintegration causes the radiation to increase. In 
each case kinetic energy is liberated by the expulsion of the 
small charged particles of the a rays, and where the energy of 


these is absorbed heat appears. 
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The Explanation Questioned. . 

This explanation is questioned to Mr. Arthur Schuster 
in a communication to Nature as it does not seem to him t 
plain the increase in heat liberated ‘by the emanation immedi 
after separation, and the corresponding decrease shown by th 
emanated radium. He thinks that, since the emanation i 
begins to form again from the radium immediately after & 
ration, the heating effect of the deemanated radium should | 
with a minimum, and then gradually increase; and that 
opposite result should be observed in the emanation after s 
ration. He suggests that the heating effect may be due to ex« 
activity. After separation of the emanation, the deeman 
radium retains its excited activity for some hours. During 
course of the first few hours there is very little emanation, 
there is excited activity, which falls to a minimum, and © 
slowly grows again as the formation of new emanation once r 
excites it. Mr. Schuster thinks the same explanation will acc 
for the increase in the heating effect of the emanation a 
separation, as the effect seems proportional to the amount of 
cited activity present, and not to the amount of emanation. 
due simply to disintegration of the radium atom, one would 
expect an increase in the heating effect after separation. 
Schuster, however, does not offer any explanation of the mar 
in which the excited radioactivity causes heating. What is 
of the most noteworthy facts observed in connection with ra 
activity is the comparatively large amount of heat liberatec 
a quantity of matter, so small in this case that it could noi 
seen nor weighed, but could only be detected by its radioacti 
and heating effect. We have been accustomed to considering 
energy changes involved in chemical reactions as large, but t 
seem to be insignificant when compared with the energy tr: 
formations involved in atomic changes. 


ELECTROLYSIS IN BRIDGE 
STRUCTURES. 


BY GEORGE T. HANCHETT. 


Large bridges, particularly those of the 
Suspension type involving a long length 
of continuous metallic conductor connect- 
ing two distant points in the earth, exer- 
cise no little influence in disturbing the 
conductivity of the ground return for 
neighboring trolley systems. As such 
bridges per se exist only where electric 
trolley systems are very numerous, and 
often traverse the structure itself, it is 
important to seriously consider whether 
or not currents will flow in this struc- 
ture, and granting that they do, whether 
they will do damage. In complete exist- 
ing structures it is very easy to determine 
not only whether current exists in such 
cables, but the magnitude and direction. 
This may be done by measuring the po- 
tential around a known section of the 
cable by means of a suitable instrument, 
and if the structure of the cable is known 
and the conductivity of the material of 


which it is made, the actual magnitude 
of the current flowing is only a matter 
of a few figures. These currents will 
often be surprisingly large because the 
resistance of the cable is so low that a 


-fraction of a volt is amply sufficient to 


force a very formidable current through 
it. The question then arises, where does 
this current leave the cable and under 
what conditions? If it leaves the cable 
from a solid metallic contact, there is lit- 
tle or no danger of corrosion at the point 
of leaving, but if it leaves from an anchor- 
age in moist surroundings, as it is likely 
to do, it is certain, sooner or later, to 
corrode the anchorage o badly as to make 
it unsafe. If the anchorage is always in 
a place where it can not be readily in- 
spected, the case becomes one of specu- 
lation, and it is very difficult to say how 
much current is flowing through the 
anchorage or what damage it is doing. 
Bearing in mind the fact that the elec- 
tric pressure to be insulated against is 
only a volt or two, it does not seem an 
at all impossible matter to insert in such 


a cable line an insulating joint of an 
strength, both mechanically and e 
trically, to withstand the load and k 
the current out of the cables. Many 
sulators are enormously strong un 
compression, however unsatisfactory tl 
transverse and tensile strengths may 

and though they be inferior to steel : 
iron in their ability to resist stresses, 

problem simply resolves itself into a c 
putation of a proper area of section. 

may, of course, be argued that the di 
effect of electrolysis from railway ret 
currents on such structures as these is v 
slight, but granting that that be true 


must be remembered that bridges of t 
character are built for all times, « 
given a sufficient time, a slight electrol; 
may produce serious results. 

It will soon become a part of suspens 
bridge engineering to measure the difi 
ence of potential between the points 
which it is proposed to connect the anch 
ages, and to ascertain the source of sı 
potential, and whether or not the pov 
behind it is sufficient to cause it to p 
duce currents of any volume through — 
proposed structure. 
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Electrical Progress in the Nineteenth 
Century. 

The Royal Philosophical Society of 
“Glasgow, says the London Electrical En- 
yineer, has arranged for the delivery of 
1 special centenary series of lectures dur- 
ing the coming session in connection with 
the advancement of science during the ex- 
istence of the society. The first of the 
series was delivered by Professor Andrew 
Gray at the opening meeting of the ses- 
sion on the fourth instant, and he chose 
for his subject “Electrical Progress in the 
Ninetcenth Century.” The lecturer 
traced the progress of electricity from the 
time of Galvani and Volta up to the pres- 
ent day, passing in review the work of 
leading scientists and physicists who had 
been chiefly responsible for this develop- 
ment. Thus, the achievements of Caven- 
dish, Davy, Oersted, Nicolsin, Carlile, 
Ampere, and Faraday were individually 
described and commented on by the lec- 
turer, who, in his reference to the elec- 
trochemical industry, deplored the fact 
that an electrical discovery made in this 
country had, through the apathy of our 
manufacturers, been allowed to become 
the foundation of what was mainly a Ger- 
man industry. In connection with Fara- 
day’s work, Professor Gray showed Lord 
Kelvin’s reflecting galvanometer for the 
observation of induced currents, and made 
some experiments with it during the even- 
ing. Lord Kelvin’s papers on the voltaic 
cell were mentioned, and a short account 
was given of his theory of the oscillatory 
discharge of a condenser, and the bearing 
of this result on the present-day experi- 
ments in electric wave telegraphy. Pro- 
fessor Gray next sketched the work of 
Gauss and Weber and the British Associa- 
tion Committee on Electrical Units and 
Standards, and gave a short history of 
the earlier researches on the determina- 
tion of the ohm carried out by Thomson, 
Maxwell, and more lately by Lord Ray- 
leigh. The lecturer also referred to Dr. 
John Hopkinson in connection with im- 
provements in electric generators and mo- 
tors, and went on to give a short exposi- 
tion of Clerk Maxwell’s great generaliza- 
tion—the electromagnetic theory of light 
—and of its direct verification by the ex- 
periments of Hertz. He concluded with 
references to the experiments in Hertzian 
wave telegraphy, and to the astonishing 
results that have followed the discovery 
of radioactivity. As to the progress made 


in the next century, he said it would be 
based on the knowledge gained in the past 
100 years, and those who by spending 
laborious days and nights had built it up 
would be held in imperishable renown. 
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Programme of the Annual Conven- 
tion of the Interstate Independ- 
ent Telephone Association. 


The annual convention of the Inter- 
state Independent Telephone Association 
will be held at the Auditorium, Chicago, 
Ill., December 8, 9 and 10, 1903. An 
elaborate programme has been prepared, 
both from a technical and social point of 
view. Any corporation, copartnership or 
individual interested financially in or 
operating an independent telephone ex- 
change or toll line, or any corporation, 
firm or person engaged in manufacturing 
any kind of independent telephone appa- 
ratus or equipment, or any supply house, 
is entitled to membership, and all are 
urged to attend the approaching conven- 
tion, whether members or not. The asso- 
ciation embraces over 8,000 independent 
exchanges and all of the factories and 
supply houses in the United States. A 
banquet will be given, and Cregier’s or- 
chestra of forty men has arranged a 
complete concert programme for the 
pleasure of the delegates. Reduced rates 
on all railroads have been arranged for. 

A special programme has been an- 
nounced which will be as follows: 

Tuesday Morning, December 8—Re- 
ception of members and friends by the 


executive committee and officers, at the 


secretary’s headquarters. 

Tuesday Afternoon—Address of wel- 
come, by the Hon. Carter H. Harrison, 
Mayor of Chicago; response and annual 
address by the president, Senator C. E. 
Hull, Salem, Ill.; report of the secretary 
and report of the treasurer will be read; 
selection of executive board; selection of 
nominating committee, and revision of 
constitution and by-laws. 

Wednesday Morning, 
The officers and executive board will take 
charge of the delegates. Visiting ex- 
hibits. 

Wednesday Afternoon—Wednesday af- 
ternoon will be devoted to addresses as 
follows: “Should the Territory of the In- 
terstate Independent Telephone Associa- 
tion Be Enlarged, and if so, Why ?” by the 
Hon. John Van Nortwick, Appleton, Wis. ; 
“Are Our Telephone Periodicals Suffi- 
ciently Careful as to the Business Rela- 
tions Sustained by Contributors?” by 
W. H. McDonough, New York, N. Y.; 
“Standardization of Apparatus,” by Pro- 
fessor J. C. Kelsey, Purdue University ; 
“Standardization of Construction,” by 
W. C. Polk, Kansas City, Mo.; “Competi- 
tion Between Independent Companies 
and Farmers’ Mutuals,” by O. Rex, North 
Manchester, Ind. | 


December 9—. 
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Thursday Morning, December 10— 
“Independent Toll Line Systems, and Is 
the Time Ripe for Merging,” by J. S 
Bailey, Jr., Toledo, Ohio ; “Where Should 
the Line Be Drawn Between Independent 
Operating and Manufacturing Compa- 
nies, and the Bell Company,” by the Hon. 
Henry A. Barnhart, Rochester, Ind.; 
“What Should Be the Representation in 
Connection of the Interstate Independ- 
ent Telephone Association in Voting?” 
by David Prewitt, Winchester, Ky.; 
“Who Is Who? What Are the True Ear 
Marks?” by the Hon. Theodore Gary, 
Macon, Mo. 

Thursday Afternoon—Officers and 


executive board will take charge of and 
entertain the attending delegates. Visit- 
ing exhibits. 


General Electric Company in Inter- 
national Agreement. 

Announcement has been made that the 
General Electric Company has completed 
a working agreement with the Deutache 
Allgemeine Electrische Gesellschaft, of 
Germany. The German company includes, 
or has agreements with, practically every 
large electrical concern in continental Eu- 
rope. It is said that the Westinghouse 
company is also comprehended in the com- 
bination, and trade agreements will be 
made which will include all of the opera- 
tions of these two American companies 
and the European combination. 

The New York Central & Hudson River 
Railroad Company has placed an order 
with the General Electrice Company for 
eight turbo-generators, of a capacity of 
7,500 horse-power each. The turbines are 
of the four-stage vertical Curtis type. 
The generators are twenty-five-cycle, 
three-phase, generating current at a press- 
ure of 11,000 volts. This is by far the 
largest order for steam turbines ever 
placed in this country or abroad. 

The New York Central company has 
also placed with the General Electric Com- 
pany an order for thirty electric loco- 
motives. These locomotives are of an en- 
tirely new design, will weigh eighty-five 
tons each, with an adhesive weight on the 
drivers of sixty-seven tons. Each loco- 
motive will have a capacity of 2,200 horse- 
power and will be capable of hauling a 
train of 500 tons at a speed of sixty miles 
an hour. This is by far the largest order 


for electric locomotives ever placed in any 
country. 

The New York Central installation will 
ultimately include not only the equipment 
with electricity of the terminals, but 
probably also about fifty miles of railroad 
on each one of the New York Central 
branches, as well as the New York, New 
Haven & Hartford suburban lines. 
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Latest Developments on Berlin-Zossen High-Speed Railway. 


HE extremely high speeds attained 
T recently on the Marienfelde-Zos- 
sen polyphase railway have re- 
newed the interest in this experimental 
line, which has demonstrated in the past 
three years the feasibility of operating 
electric lines with high-tension alternat- 
ing vurrents reaching at least 14,000 to 
15,000 volts. The accompanying illustra- 
tion, Fig. 1, shows the new track con- 
struction as well as the three overhead 
wires required for supplying the three- 
phase current to the high-speed locomo- 
tive and motor car. The latest report 
up to date from the Siemens-Schuckert 
Werke, of Berlin, Germany, states that on 
October 23 a speed of 207 kilometres per 
hour was attained with perfectly smooth 
running and under very satisfactory con- 
ditions, the voltage being that above 
mentioned. 

The Marienfelde-Zossen section in- 
cludes twenty-three kilometres, or about 
fourteen miles of track with grades up 
to three per cent and curves of 2,000 
metres radius, the lines being straight 
nearly the whole distance. The rails of 
the original track weighed thirty-two 
kilogrammes per metre, and when the 
speed trials were under way it was found 
that at speeds exceeding 160 kilometres 
per hour the rails showed signs of bend- 
ing and the sleepers, which were of iron, 
were cracked in places. This track con- 
struction was therefore considered unsafe 
for very high speeds and application was 
made to the Koeniglich Preussichen 
Eisenbahnministers for a heavier and new 
track and more solidly constructed road- 
bed. The trial track was therefore com- 
pletely renewed and the gravel bed was re- 
placed by a bed of finely pounded gravel. 
The broken basalt employed as a ballast has 
produced a very fine foundation and the 
new track construction is similar to the 
heavy permanent way used with the 
Preussichen high-speed trains in connec- 
tion with special safety devices em- 
ployed to guard against derailments. 

On about seventeen kilometres length 
of track of the total twenty-three kilo- 
metres a guide rail was laid along each 
main rail about fifty millimetres distant 
from it, similar to that generally used on 
bridges, the old rails being used for this 


purpose, laid on sides. These guard rails, 


as noted in the illustration, Fig. 1, are 
bolted to cast-iron bed-plates or chairs, 
which are in turn bolted to the sleepers. 
The new track is constructed of rails 


By Frank C. Perkins. 


weighing forty-two kilogrammes per 
metre of length and they are fastened to 
and supported by wooden sleepers and 
steel chairs. These heavier rails are 
twelve metres in length, and eighteen 
sleepers are employed for this length, the 
sleepers being thoroughly embedded in the 
broken basalt ballast, 15,000 cubic 
metres of the same being used. 

This track construction has proved en- 


by making the collecting bows li, 
fitting them with better springs. | 
changes, together with an improve 
rangement of the conducting wires, | 
nated the drawbacks and dangers 
the oscillations of the poles and 
ductors which were the cause of the 
tures and short-circuits. 

The line is divided into section: 
kilometre in length and a feeder cor 
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tirely adequate for the excessively high 
speeds attained, as in spite of the high 
speeds of 201 kilometres and 207 kilo- 
metres per hour no disturbing facts 
were noted during the various runs. The 
passengers were able to stand and take 
notes and write sitting, without difficulty. 

Some trouble resulted some time ago 
from the vibration of the three-line con- 
ductors and poles noted at the side of 


the track in Fig. 1, but this was remedied 


the centre of each section. As wil 
seen in the photograph the three con 
tors are mounted one above the other 
tically, the lowest being about twenty 
from the ground and the distance of 
line from the track being about seve: 
eight feet. A pole is located every 
feet, and on each is mounted a } 
shaped arm upon which the high-ten 
wires are suspended, not rigidly faste 
butsupported by- insulators of hard 


CS 


q mounted upon a vertical chain and 
ire system. Each of the three hard 
rawn copper conductors has ninety-seven 
or cent conductivity and has a cross-sec- 
on of 100 square millimetres. 

A loop of wire about one-third of an 
ch in diameter, as will be seen in illus- 
ation Fig. 1, is fixed at each support- 
1g insulator in such a manner that in 
ase the trolley wire breaks, it will be 
rounded by being pulled into contact 
ith a vertically suspended wire of the 
ume cross-section, having a coil spring 
ear its upper support, its lower end being 
irectly connected to the track. 

The four feeders first installed on the 
igh-tension line consisted of three high- 
oltage conductors and a neutral wire 
1ounted on porcelain insulators, connect- 
ng the Marienfelde-Zossen trolley line 
ith the power-house at Oberschönweide, 
n the river Spree, about five miles dis- 
ant. Part of the conductors consisted 
f insulated cables and part of bare wires, 
he cross-section of the latter being fifty 
quare millimetres and the former having 

cross-section of seventy square milli- 
1etres. 

The voltage was increased for the last 
peed trials, the tension on the transmis- 
ion line being raised to 14,000 or 15,000 
olts. 

The motor car which was used to make 
he very high speeds recently attained on 
he Berlin-Zossen has been reconstructed 
s to trucks, collectors and other appara- 
us. The trucks are somewhat longer 
han the old ones used on the first motor 
ar trials, the wheel-base of the new 
quipment being five metres instead of 
.8 metres of the old construction, and 
he central pivot is allowed a lateral 
novement. The motors have been changed 
omewhat and connected one on each 
nd axle, the centre axle running frec. 
fhe wheels are a trifle over four feet in 
ameter and are equipped with pneu- 
natie brakes, each cylinder serving two 
rake shoes, the pressure used being six 
tmospheres, giving a total brake-press- 
ire of double the car weight. The car 
s practically the same as first con- 
tructed, being twenty-two metres in 
ength, with platform at each end about 
wo metres in length from which the 

perator controls the car. The Westing- 
nouse air brakes are so arranged that they 
may be operated from either end of the 
car, and the compressed air was not only 
installed to operate the brakes but also 
for controlling the electrical apparatus as 
well. The car weighs about 100 tons, 
the body and running gear weighing 
somewhat more than the electrical equip- 
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ment, consisting of switches, transform- 
ers, motors, and other controlling appara- 
tus, and an electrically operated air pump 
with its transformer. 

Each motor has a normal capacity of 
250 horse-power, making a total of 1,000 
horse-power for the four motors, but they 
are capable of handling a load of 500 
horse-power each or 2,000 horse-power 
when called upon for a considerable pe- 
riod, and may be even worked to a capac- 
ity of 3,000 horse-power for a short time 
while starling. For excessively high 
speeds, the voltage and frequency are in- 
creased to a considerable extent. 

There has been no difficulty in keeping 
the motors and transformers cool, as the 
high rates of speed produce tremendous 
air pressures on the car of many atmos- 
pheres and the cores of the transformers 
are connected by air pipe for cooling. The 
air is supplied from the outside of the 


_car through the numerous openings seen 


on the side of the car in Fig. 2, and this 
air blast also keeps the resistances used 
at a proper temperature. Three resist- 
ances were originally installed in this car 
of large size, consisting of twenty-five 
coils and three smaller resistances of four 
coils each, one for each of the three 
phases. The six-pole motors were di- 
rectly connected to the car wheel axles, 
the normal speed being 900 revolutions 
per minute and the diameter of the 
wheels 1,250 millimetres. These motors 
were provided with three collector rings 
upon each of which eight brushes pressed 
for giving the necessary contact. The 
rotors measured about thirty inches in 
diameter and the slots of the motor were 
well insulated with mica, wooden wedges 
being used to hold the bar winding in 
place together with the usual wire bands. 
The primary winding has ninety-six slots 
and the secondary seventy-two slots, the 
motor having a six-pole winding. The 


motor receives the current from the threc- 


phase step-down transformers at from 
1,150 volts to 1,850 volts, it being low- 
ered to the former pressure from 10,000 
volts. 

Before the road-bed was reconstructed 
the Allgemeine Elektricitits Gesellschaft, 
of Berlin, also supplied a motor car 
which attained very high speeds, and this 
company will now make additional trials, 
beginning with moderate speeds, before 
attempting the high speeds attained by 
the car of the Siemens-Schuckert Werke. 
The current for operating the railway is 
supplicd from the power-house of the 
General Electric Company (the Allge- 
meine Elektricitäts Gesellschaft), the sta- 
tion being located at Oberschénweide. 
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The motor cars were built by Van der 
Zypen & Charlier, of Cologne, Germany. 

The Seimens & Halske electric loco- 
motive was designed for four motors, two 
on each truck, but at first only two 
motors were installed, one on each bogie, 
with single-reduction gearing. In a test 
at 11,000 volts and drawing a trailer of 
thirty-one tons weight a speed of 100 
kilometres and over was attained with an 
output of 280 horse-power. It has been 
reported that on another test a total 
weight of 130 tons was hauled, which in- 
cluded the heavy high-speed car above men- 
tioned as attaining the recent high speeds, 
and the results were highly satisfactory. 

The experiments on the Berlin-Zossen 
line were commenced in 1901, and the 
object was to demonstrate the possibility 
of attaining speeds of 200 kilometres per 
hour under practical conditions, and this 
was the highest speed expected to be ob- 
tained. This enormous speed was reached 
and passed on October 6, the trials on 
this date ranging from 180 kilometres to 
201 kilometres per hour, the frequency 
used being forty-six cycles per second and 
the pressure 14,000 volts. The curve of 
2,000 metres radius was taken at a speed 
of 165 to 170 kilometres per hour with 
perfectly smooth running and without the 
slightest trouble. The maximum author- 
ized speed of 126 miles per hour was 
reached on the above date, thus giving 
the anticipated results. The total dis- 
tance of twenty-three kilometres, or 
somewhat over fourteen miles, was trav- 
ersed a number of times in about eight 
minutes, including the starting and brak- 
ing. On about five kilometres of 
track on the Rangdorf-Dahlwitz-Mahlow 
section it is claimed only one and one- 
half minutes were required to make the 
entire distance. 

On October 23 a speed of 207 kilo- 
metres per hour was made by this car, 


according to a letter received from 


the Sicmens-Schuckert Werke. At this 
rate of speed the total distance from 
Cologne to Berlin, about 577 kilometres, 
would be covered in less than three hours, 
while the present quickest actual time 1s 
about three times as long, or about nine 
hours. It is stated that the power con- 
sumed was about 1,000 horse-power by 
the four motors of the car in these trials, 
and in this connection it is of interest to 
note some data given by G. B. Lochner, 
in April, 1902, before the Berlin Society 


of Railroad Engineering as to the results. 


of the tests made on the Berlin-Zossen 
high-speed line at that time. 

He stated that in starting with an ac- 
celeration of from 0.1 to 0.2 metre per 


ce a 
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second, from 500 horse-power to 1,000 
horse-power was required, while at a uni- 
form speed of 140 kilometres per hour 
the consumption of power in the car was 
only 245 horse-nower. 

It was stated that the power consump- 
tion increases very rapidly as the rate of 
speed is increased, particularly on account 
of the air resistance, and that if a speed 
of 200 kilometres per hour was attained, 
which is 124 miles per hour, somewhat 
more than 1,000 horse-power would be re- 
quired. It was reported that in the ex- 
perimental plant the efficiency of the 
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capable of developing 3,000 horse-power 
for a short period and that only from 700 


to 1,000 horse-power was ever tried. 


Higher accelerations were not attempted, 
as the power-house generators were not 
capable of taking care of rapid and heavy 
variations of load. 

= Mr. Lockner’s conclusions were that 
from the tests the braking arrangements 
were not sufficient, as with speeds of over 
120 kilometres per hour the signals could 
not be observed within a proper time to 


bring the train to a stop even in clear 


weather, while in rainy weather it was 


t 


were correct, as no difficulty was fi 
in collecting the current required foi 
motors at the highest speeds, reac 
finally about 130 miles per hour. Thi 
periments of the Allgemeine Elektric 
Gesellschaft will be awaited with inti 
by all engineers engaged in elect: 
traction work. 


— al 
Transactions of the American In 
tute of Electrical Engineers. 
The October number of the transact 
of the American Institute of Electr 
Engineers is being distributed. " 
number contains the paper and discuss: 


Fig. ?.— HIGH-SPEED CAR OF THE SIEMENSs-SCHUCKERT COMPANY. 


whole installation was low as the power 
was located at a great distance and the 
drop in potential was heavy on the line 
from the plant to the road, being greater 
than that along the entire railway, while 
the power-factor of the motors was not 
over 0.6, as they were never fully loaded. 

Within from 2,000 to 3,200 metres the 
speed of sixty-two miles an hour was at- 
tained in from two minutes and eighteen 
seconds to three minutes and thirty sec- 
onds, which is an acceleration of from 
0.13 to 0.2 metre per second. It is stated 
that the motors of the motor car were 


even worse. The tests showed conclu- 
sively that there was no practical diffi- 
culties in using polyphase motors for high- 
speed runs, ample cooling being possible 
with an air draft. It was also clearly 
demonstrated that at even the highest 
speeds there would be no difficulty in 
supplying the necessary high-tension 
polyphase currents from the trolley wires 
through the contact bows as indicated in 
the arrangement with the Siemens & 
Halske car. 

From the recent trials it has been 
shown that Mr. Lockner’s conclusions 
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HE COMPARATIVE BEHAVIOR OF 
FLOATING AND BOOSTER-CONTROL- 
LED BATTERIES ON FLUCTUATING 
LOADS.' 


BY LAMAR LYNDON. 


Methods of Application—The object of 
ising the storage battery as a regulator 
yn variable loads is to absorb, as far as 
yossible, all fluctuations above or below 
he average current. When the external 
oad is light, the generator sends cur- 
rent into the battery as well as to the ex- 
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ternal circuit. When the demand is 
heavy, the battery discharges in parallel 
with the generator, relieving the latter of 
the excess load. In some instances it is 
desired to maintain the gencrator cur- 
rent constant, eliminating the shock and 
strain of excessive and suddenly imposed 
loads, and to secure the fuel economy inci- 
dent to steady loads as compared with 
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five possible methods of installing a stor- 
age battery to maintain the load on the 
generator reasonably constant, which are: 

(1) Floating battery in power station. 

(2) Floating battery, out on line, at 
point of application of load. 

(3) Battery with booster, in power sta- 
tion. 

(4) Battery and booster, out on line, 
at point of application of the load. 

(5) Battery out on line, at point of 
application of the load, and booster in the 
power station. 

Cell Characteristic—Fig. 1 shows the 
characteristic of an 800-ampere-hour cell 
one quarter discharged, at seventy degrees 
Fahrenheit, in good condition. This will 
change with temperature, the characteristic 
more nearly approaching the horizontal 
with higher, and the perpendicular, with 
lower, temperature. It will also change 
with state of charge, density of electro- 
lvte, and condition of plates. The ordi- 
nates above the horizontal line which in- 
tersects the characteristic curve at zero 
represent the voltage of a cell on charge, 
and those below this line the volts on 
discharge, at various rates of current 
flow. The abscisse are amperes, the 
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fluctuating. In other cases, the object is 
to maintain a constant voltage on a cir- 
cuit or rather to prevent it from varying 
more than a predetermined amount. Ob- 
viously, the maintenance of absolutely 
constant load, or voltage, is the ideal con- 
dition, and the more nearly this is ap- 
proached the more nearly is the object 
attained. 

Where the load is applied some dis- 
tance from the power station, there are 


1A paper presented at. the 18Ist meeting of the Ameri- 
can Institute of kiectrical Engineers, New York, No 
vember 20, 1903. 


curve being extended on either side of the 
zero at that point where the current flow 
is equal to the one-hour rate of charge or 
discharge. Each reading was taken 
twenty seconds after beginning of the 
corresponding current flow. The zero 
point shows the voltage of a cell when 
current flows neither into nor out of it. 

This is the general form of character- 
istic for nearly any type or size of cell, 
the conditions of charge, temperature, 
electrolyte, density, etc., being the same. 
The data then to construct the charac- 
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teristic for any size of battery of same 
state of charge, temperature, and electro- 
lyte density as given are: 

Volts per cell at zero, 2.025; at the 
one-hour discharge rate 1.915, and at the 
one-hour charge rate 2.14. Connect these 
points by a straight line. As may be 
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seen, the one shown is practically a 
straight line, and repeated tests on many 
sizes and types of cells indicate that if 
the conditions be maintained constant 
throughout a test and due allowance be 
made for the error in reading the small 
changes in the voltmeter deflections, that 
the characteristic is a straight line be- 
tween the points of one-hour charge and 
one-hour discharge rates. 

Conditions Necessary for Floating—lIf 
a storage battery be “floated” on a system 
on which the load is fluctuating, the volt- 
age of the circuit across which it is con- 
nected must obviously vary with the load; 
rising above that of the battery when the 
demand is light and sending in a charg- 
ing current, falling when the demand is 
heavy and allowing the battery to dis- 
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charge and assist the generator. In or- 
der that the system may work properly 
there should be a relationship between the 
battery characteristic and that of the gen- 
erator. The greater the inclination of 
the generator characteristic to the hori- 
zontal, that is, the greater the change 
in voltage with change in load, the 
greater will be the battery discharge on 
loads in excess of the normal or average 
load. Referring to Figs. 2 and 3. In 
Fig. 2 the generator characteristic has 
a certain inclination to the horizontal. 
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The battery characteristic is superimposed 
on it, the point of zero current flow in- 
tersecting the generator curve at the point 
of normal load—600 amperes. For sim- 
plicity both are here assumed to be 
straight lines. When 1,000 amperes are 
sent over the line, the generator furnishes 
880 and the battery 120 amperes, the in- 


crease in load on the generator being 280 . 


amperes, or forty-seven per cent. 

In Fig. 3 the inclination of the gener- 
ator characteristic is greater than in Fig. 
2, and for 1,000 amperes station output, 
the generator furnishes 750 amperes, the 
battery 250, the increase of generator load 
above normal being 150 amperes, or twen- 
ty-five per cent. In the latter case, how- 
ever, on light load, the voltage rises so 
greatly that an excessive current will pass 
into the battery, probably injuring it. As 
the one-hour rate of charge should never 
be exceeded—and even this should last 
but a very short time—the relative in- 
clination of the two characteristics must 
come within certain limits. * Further- 
more, large shunt generators of high effi- 
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ciency can not be made—or, at least, cer- 
tainly are not made—so that the full- 
load voltage decreases more than fifteen 
per cent below the no-load voltage. This 
limits the inclination of the generator 
characteristic. 


OASE I-——-FLOATING BATTERY IN STATION. 


Data of System—Consider the case of 
a fluctuating load such as is shown in 
curve A, Fig. 7. The minimum current 
is 260, maximum 1,000, and average 600 
amperes. Such a load coming directly on 
the generating equipment must result in 
low efficiency and high fuel consumption 
per horse-power-hour; and will require 
generators with large overload capacity 
and heavy engines to withstand the 
strains imposed. It may here be men- 
tioned that the load curve shown is not 
an assumed one, but represents the actual 
readings made on an operating electric 
railway. 

Assume that this load is carried over 
one feeder to a point two miles from the 
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power station; that the minimum voltage 
at any time is to be 350 volts; that the 
track is of seventy-pound rail, well 
bonded. Still assuming both characteris- 
tics as straight lines, Fig. 4 is drawn. 
Line “I” is the generator characteristic. 
The dotted line running just underneath 
“I” is the characteristic of a 600-ampere- 
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hour battery, the one-hour charge or dis- 
charge rate of which is 300 amperes. 
This line is in reality coincident with the 
generator curve. The voltage of the gen- 
erator at normal load, 600 amperes, is 
550 volts, which is also the open-circuit 
voltage of the battery. The ordinates are 
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volts as indicated. The lower set of ab- 
scissæ: are amperes of generator output; 
the set on the horizontal line at 550 
volts are amperes of charge or discharge 
of the battery. 

Summation Curve—Fig. 5 shows a sum- 
mation curve which gives the station volt- 
age at any output to the external circuit 
and is constructed as follows. 

At voltage of 530 the generator output 
is 800 amperes, the battery discharge 200 ; 


total, 1,000 amperes to the line at 
voltage. Similarly, at 540 volts the 
of the two outpnts = 700 + 100 = 
at 560 volts the generator output = 
amperes and the current going intc 
battery = 100 amperes; hence the 
current = 500 — 100 = 400. Like 
at 570 volts, line current = 400 — 
= 200 amperes. In this way the p 
on the summation curve are located w 
give line current as the abscisse and 
tion voltage as the ordinates. Since 
characteristics are both straight lines 
summation curve is also a straight 
In this case only two points have t 
located and joined together, but in n 
cases where the generator character 
is a curve, the summation line bec 
& curve and seyeral points must be 
cated to trace it. For this reason 
method of tracing is here set forth. 
Line Constants—From Fig. 5 it 

be seen that the station voltage at 1 
amperes is 530 volts. Since the n 
mum voltage at the delivery point 
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miles distant must not fall below 
volts, the total line-drop must not exc 
180 volts, which fixes the resistance 
0.18 ohm. The resistance of two mile: 
well-bonded seventy-pound rails is 0.0 
ohm. This leaves 0.1218 ohm as 
copper resistance, or 0.0609 ohm per m 
corresponding to 940,000 circular m 
Taking this Tesistance, the curve of | 
drop at various loads is plotted, wh 
is shown in Fig. 6. This is, of cours 
straight line. 

Derived Diagrams—From the fore 
ing data and figures the curves in I 
7 are derived. Curve A is the load ¢ 
gram before mentioned. The next cu 
B shows the generator load. Curve 
shows the current to or from the batte 
Curve D shows the variation in stat 
voltage with the load, and curve E sho 
the voltage changes at the feeding poi 
being plotted by subtracting from : 
ordinates of D the feeder drop for | 
various currents. Since all the relatic 
are of the first order, the various cur 
are of the same form as the load cur 
Curves D and E are also of the sa: 
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orm, but reversed, being inverse func- 
ions of the load curve. 

A study of these curves reveals the fol- 
owing : 

(1) The voltage at the station falls off 
apidly with increase of load (curve D, 
STAKA D 

(2) Only two-thirds of the capacity of 
he battery to discharge are utilized. It 
an discharge at the rate of 300 amperes, 
nd only 200 amperes are drawn from it 
t the instant of the. maximum peak 
Fig. 4). 

(3) Because of the fall in station volt- 
ize with load, the copper required on the 
ine is excessive, and the voltage at the 
feeding point unsatisfactory, as shown by 
urve E. 

(4) The fluctuations on the generator 
ire greatly reduced, and the capacity of 
the generating equipment may be de- 
creased in the ratio of eight to ten, or 
twenty per cent. 

Drooping Generator Characteristic—Al] 
the foregoing is based on straight generator 
tharacteristic. As a matter of fact, however, 
it would be of the form shown in Fig. 8. 
This change, from a theoretical straight 
characteristic to the actual drooping one, 
introduces complications. If the battery 
characteristic intersect that of the gener- 
ator at the point of normal load—600 am- 
peres—as indicated by the dotted line, the 
discharge on heavy loads will be greater 
than in the previous case, since the incli- 
nation of any element of the curved por- 
tion to the horizontal is greater than that 
of the straight-line characteristic, and a 
larger portion of the load will be taken 
by the battery. But it may also be seen 
that with the same light loads as before, 
the battery-charging current is less than 
in the previous case. 

Relation between Input and Output— 
In any battery used for regulation, it is 
necessary that the input approximately 
equal the output, otherwise the state of bat- 
tery charge is changed and the efficiency 
of the regulation decreased. If the input 
exceed the output, the excess energy will 
be lost, going off in the form of free gases 
from the cells, and the high voltage due 
to overcharging decreases the current 
which may be sent into the battery on 
light load, thus permitting more fluctua- 
tion of the generator load. Furthermore, 
continuous overcharge will ruin a battery, 
if persisted in. 

If the output exceed the input, elec- 
trical bankruptcy follows and the battery 
is in no condition to help the generator 
when most needed. 

From Fig. 8 it may be seen that the in- 
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put and output are to each other inversely 
as the two areas on either side of the inter- 
section of the generator and battery char- 
acteristics, which are formed by the spaces 
included between the two characteristics 
and closed by horizontal lines which „are 
drawn through the points of voltage at 
maximum charge and discharge. That is, 
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the areas O D E and O F G are to each 
other inversely as the battery input is to 
the output. The point O is not necessarily 
the intersection with the line of average 
external load, but is the point of intersec- 
tion of the two characteristics. Obviously, 
therefore, the battery characteristic must 
be moved downward, increasing O F G 
and diminishing O D E until these two 
areas are equal, the resulting areas being 
PMN andPLK. This means that the 
normal battery voltage is lowered, its zero 
point being shifted downward. With the 
normal load of 600 amperes on the line, 
there will now be a charging current into 
the battery of twenty amperes, making the 
generator current 620 amperes and lower- 
ing the station voltage to 548 volts. 
Conditions with Drooping Characteristic 
— The conditions are then manifestly less 
advantageous in the actual case than in 
the theoretical case first discussed and in 
either case are worse than they would 


be with an over-compounded generator in 


the power station working without a bat- 
tery. A mere reduction of mechanical 
strains and fuel-consumption is of little 
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avail if the cars on the system can not 
be accelerated, carried over grades and 
schedules maintained. 

Compound Generator—For comparison 
with the previous cases, Figs. 9 and 10 are 
shown. In Fig. 9 are plotted the char- 
acteristic of an over-compound generator, 
the line characteristic with resistance 0.18 
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ohm as before and a combination of these 
showing the total characteristic for the 
feeding point. From this last, the curve 
in Fig. 10, which is the voltage curve at 
the feeding point, is plotted. This is 
drawn to the same scale as curve “EK,” 
Fig. 7, and a comparison of these two 
curves shows the superiority of the over- 


_ compounded generator working alone. 


The minimum voltage in the former case 
is 350, in the latter 401; and the maxi- 
ma are 522 and 482 volts, respectively. If 
350 volts are sufficient for satisfactory 
operation, the resistance of the circuit may 
be increased from 0.18 to 0.23 ohm. De- 
ducting the track resistance, 0.0582 ohm, 
the copper resistance becomes 0.1718 ohm 
which corresponds to 665,000 circular 
mils, as against 946,000 circular mils in 
the first case—a reduction of twenty-nine 
per cent. 

CASE II—FLOATING BATTERY OUT ON THE 

LINE. 

Data of System—Consider now the case 
of a floating battery located at the feed 
point—two miles away from the station: 
assume an over-compounded generator 
giving 520 volts at no load, and 580 volts 
at full load of 800 amperes, and assume 
further that the battery will discharge 
200 amperes at maximum load of 1,000 
amperes, giving 800 amperes as the maxi- 
mum transmitted over the line. If the 
minimum voltage allowable be 350 volts, 
the resistance = 1).287 ohm or v.258 ohm 
for the copper resistance, corresponding to 
495,000 circular mils or twenty-five per 
cent less copper than that required i 
the case of the compound-wound generator 
working alone. 

Fig 11 shows the generator character- 
istic, the line characteristic, the combined 
characteristic, and the characteristic of a 
600-ampere-hour, 392-volt battery. This 
shows that when the maximum load of 
1,000 amperes comes on the system the 
generator supplies 700 amperes, the bat- 
tery 300, and the voltage is 371. 

Derived Diagrams—In Fig. 12 are 
shown the summation curve of Fig. 11, 
giving the voltage at the feeder point for 
any current to the line, and the line No. 
2 which shows the relation between the 
amperes flowing over the line and the 
current from the generator. Fig 13 shows 
the three curves, B the load on the gener- 
ator; C the current to or from the battery, 
and D the voltage at the feed point all for 
the same load curve shown in A, Fig. 7. 
All these are to the same scale as the 
corresponding curves in Fig. 7 and may 
be readily compared therewith. 

Excessive Charge Rate—The only ob- 
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jectionable feature in this system is that 
the charging current when there is no 
load on the line at no load would be far 
in excess of the permissible rate. This 
is shown both in Figs. 11 and 12. In Fig. 
12 the voltage at zero line load is seen to 
be 425 volts, which on the combined char- 
acteristic in Fig. 11 corresponds to a cur- 
rent flow over the feeder of 450 amperes. 
If there is any possibility of the line ever 
being relieved of load, some provision 
must be made for avoiding this excessive 
charge. In the system under discussion, 
however, this never occurs. 

Results—The location of the floating 
battery at the feeding point shows mani- 
fest and undoubted improvement in that 


it not only performs all the functions of 


equalization with the production of the 


- accompanying benefits, but the copper and 


size of generator are so much decreased 
that the saving is greater than the cost 
of the battery, so that the first cost of the 
system is less than in the case of a gen- 
erator without the battery auxiliary. 

It is to be noted that the voltage at 
the feeding point, with average line load, 
is 392 volts, which is also the open-circuit 
voltage of the battery. In the case of the 
battery located in the power station, the 
floating voltage required is 550. The 
number of cells in series in the former 
instance is 194, and in the latter 271; so 
that the cost of the battery is diminished 
in this ratio, or twenty-eight per cent. 
Also this changes the slope of the battery 
characteristic. The 550-volt battery 
shows thirty volts increase above normal 
for the one-hour charge rate, and the same 
amount below normal for the one-hour 
discharge rate. In Fig 11 it may be seen 
that the variation above or below normal 
for the one-hour rate of charge or dis- 
charge is 21.5 volts due to the smaller 
number of cells in series. The change in 
the voltage of the individual cells is, of 
course, the same in either case. 

Overcharge—In practice it is necessary 
to overcharge or “boil” the cells occasion- 
ally to maintain them in good condition. 
The voltage on overcharge rises to about 
2.6 volts per cell or thirty per cent more 
than the normal voltage. Thus a battery 
which has a floating voltage of 550 volts 
would require a potential of 715 volts af 
the terminals to give a proper overcharge. 
Since it is seldom possible to increase 
the station voltage to such a figure, it 
becomes necessary when “boiling” to con- 
nect the battery so that it is divided into 
two portions, each having an equal num- 
ber of cells in series. These two halves 
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are then connected in parallel across the 
line. As the required voltage to overcharge 
is now halved, proper resistances must be 
inserted between each set of cells and the 
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line. Generally, the ordinary water-barrel 
rheostat is used. Since overcharge need only 
be given ten or twelve times a year, this 
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bring the voltage at the battery termir 
up sufficiently high to give it the requi 
overcharge. In the case just cited, 
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is not a continuous condition of opera- 


tion. 
Where the battery floats at the end of 
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voltage at the feed point with seventy- 
amperes passing over the line (which c 
rent is ample for boiling a 600-ampe 
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a long feeder of fairly high resistance, 
which is heavily loaded, the normal bat- 
tery voltage is lower than that of the sta- 
tion, and during the early hours of the 


hour battery) is 502 volts. The potent 
required at the battery is 194 x 2.6 =5 
volts. A very slight increase in the ge 
erator voltage will, therefore, meet the ; 


we 


quirement, if the feeder be entirely re- 
lieved of other load. 
COMPARISON CASES I AND II. 

The results, then, of locating a bat- 
tery out on the line as compared with 
the use of the generator working alone 
are: 

(1) Load on generator is maintained 
much more constant as indicated in curve 
B, Fig. 13. 

(2) Copper cost is greatly reduced. 

(3) Voltage varies much less and with 
less copper, the minimum voltage is in- 
creased. 

Also the full capacity of the battery is 
utilized, which was not the case when 
floated in the station. 

BOOSTER SYSTEMS. 

In discussing the operation of the two 
batteries previously considered, with 
booster auxiliaries, it is proper here to 
indicate how, and under what conditions, 
automatic boosters operate. There are two 
generic types of regulating boosters: one 
in which slight changes of line voltage 
cause changes in field excitation to prod- 
uce charge or discharge; in the other 
the field excitation is varied by the changes 
in external load. 

Fig. 14 shows an example of the first- 
mentioned type: G is a shunt-wound 


generator, B the booster armature, E the | the booster voltage is zero. If the exter- 


battery, and MM the motors or variable 
load on the system. The driving motor 
is not shown. The operation of this booster 
is as follows: at normal load, the voltage 
of the battery is equal to that of the 
line, and as no.current flows either into 
or out of it, the series field S is not ex- 
cited and the booster voltage is zero. On 
increase of external load, the generator 
tends to send out additional current, 
causing a slight decrease in line voltage. 
The battery then begins to discharge and 
the field S being energized by the out- 
going current, induces an electromotive 
force to assist the discharge, or in other 
words, adds an electromotive force to the 
battery electromotive force equal to the 
drop due to discharge. This added elec- 
tromotive force compensates for the bat- 
tery drop whatever the rate of discharge, 
since both vary directly as the outflowing 
current. Conversely, if the load decreases, 
the line voltage will rise slightly, causing 
the beginning of a charge. The direc- 
tion of the current now being reversed in 
the coils, the electromotive force produced 
in the booster armature is also in the 
opposite direction and assists in forcing 
the charge into the battery. Since the rise 
in battery voltage on charge and the 
booster electromotive force both increase 
proportionally to the current, the rise in 


~ charge. 
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hattery electromotive force is practically 
compensated for. Therefore, within small 
percentages the voltage is maintained con- 
stant, regardless of the rate of battery 
charge or discharge, and from this it fol- 
lows that the load on the generator is 
also kept constant. Obviously, this booster 
is operative only on systems having a 
falling characteristic with load increase ; 
that is, with a shunt generator, if the bat- 


Fia. 14.—REGULATING Booster. 


tery is located in the power-house or on 
a feeder, the drop through which exceeds 
the increase in voltage at the generator 
terminals, if the system is fed by a com- 
pound-wound dynamo. | 

The second type of booster is shown in 
Fig. 15. In this the battery voltage is 
equal to that of the line, and at normal 
load the excitation of the series field S, 
which is in the external circuit, is exactly 
equal to that of the shunt field f. Thege 
being oppositely wound, neutralize, and 


nal load be increased, the excitation of S 
overpowers that of f and there results a 


booster electromotive force proportional 


to the increase in external load and in 
a direction to cause the battery to dis- 
Should the load decrease, “the 
shunt field is the predominant one and 
produces an electromotive force in the 
booster armature to cause a charging cur- 


rent to flow into the battery. This booster 


can be used either with shunt or com- 
pound-wound machines. 

These diagrams merely illustrate the 
salient principles of booster operation, 


Fig. 15.—REGULATING Booster. 


and are not complete, practical devices, 
as additional windings are required to 
produce points of stable equilibrium and 
nrevent excessive charge or discharge. 
There is a large number of different types 
having various windings and connected 
in ways peculiar to the ideas of the in- 
ventors, or the limiting factors of exist- 
ing patents. These two, however, show 
the principles on which they all work. 
(To be concluded.) 
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Two New Books. 

The J. B. Lippincott Company, pub- 
lishers, Washington square, Philadelphia, 
will shortly bring out “The Mechanical 
Engineer’s Reference Book,” by Henry 
Harrison Suplee. Mr. Suplee is editor of 
the Engineering Magazine, of New York 
and London, and a member of the Ameri- 
can Society of Mechanical Engineers and 
several foreign societies. He is universally 
recognized as one of the foremost authori- 
ties in his field, and the new volume is 
intended to form a standard handbook 
for the mechanical engineer and designer 
of machinery, supplying, in convenient 
form, the general information which is 
constantly required. This is not to be an 
old book under the disguise of a new 
edition, but is the first edition ever 


printed, thoroughly up to date, set in new - 


type, and with illustrations especially 
made for it. The work embraces mathe- 
matieal tables, principles of statics and 
dynamics, machine design, materials of 
construction, hydraulics and hydrostatics, 
steam engineering, heat motors, the me- 
chanical applications of electricity and 
modern machine shop methods, including 
works management and systems, cost 
keeping, intensified production, and the 
general relations of engineering to pro- 
duction. 

- The James T. Allen Patents Publishing 
Company, Washington, D. C., will shortly 
issue “A-Digest of United States Patents 
on Wireless Telegraphy ‘(Space),” under 
fifteen subdivisions, years 1789 to Janu- 
ary, 1904. This digest is being compiled 
by permission of the Honorable Commis- 
sioner of Patents from the records of the 
United States Patent Office, and will 1n- 
clude all of the American patents issued 
on wireless telegraphy between the dates 
above mentioned. The work will contain 
500 pages of drawings and the specifi- 
cations and claims in full. It will also 
contain all of the reissues, designs and 
trade-marks granted during the above 
period, accompanied by the full specifi- 
cations and claims. Especial care is being 
bestowed upon the arrangement 0 
patents, to simplify and facilitate expert, 
validity and preliminary examinations, 
and, to this end, the patents will be ar- 
ranged chronologically under fifteen sub- 
divisions. A general alphabetical index 
will be provided, in which will be given 
a complete list of the references cited, by 
number, name and date; interferences; 
parties thereto, and decisions while .the 
applications—now patents—were being 
examined in the United States Patent 
Office. The digest will be in one volume, 
and the edition will be limited. The 
price has been fixed at $25; foreign sub- 
scriptions, $30. It will be ready for de- 
livery in the early part of 1904. 
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Notes on Steam Turbine Electric 
Generating Plants. 

At a meeting of the Leeds local section 
of the British Institution of Electrical 
Engineers, Mr. George Wilkinson read a 
paper on steam turbine generating plants. 
Mr. Wilkinson first described briefly the 
historical development of the Parsons, De 
Laval and Curtis turbines, and the method 
of construction. He then discussed the 
value of this prime mover, as compared 
with the reciprocating engine. 

The economy of space and buildings 
was set forth by comparing the 3,500-kilo- 
watt Sulzer-Kolben two-phase generators 


at the Willesden works of the Metropoli-. 


tan Electric Supply Company, with turbo- 
generators of equal output. The Sulzer- 
Kolben plant weighs, with condensers, 
approximately 585 tons. The space oc- 
cupied by the foundations is sixty feet 
two inches in length by twenty-one feet 
six inches in width, with a vertical height 
above the engine room floor to the top of 
the piston tail rods of thirty-three feet 
four one-half inches. A Parsons turbo- 
generator of the same output weighs ap- 
proximately 148. tons, and the space oc- 
cupied does not exceed thirty-seven feet 
one inch in length by eight feet in width 
and fourteen feet six inches in height, 
plus about an equal depth for the con- 
denser room beneath. A Curtis turbo- 


generator of 5,000-kilowatt output weighs - 


approximately 175 tons, and the space oc-. 


cupied does not exceed twenty feet by fif: ` 


teen feet, with a vertical height not ex- 
ceeding thirty feet. In this size the con- 


denser, turbine and generator are ar- 


ranged vertically, the condenser forming 
the base of the plant. 

According to the published data, the 
maximum steam consumption guaranteed 
by the builders of the Sulzer-Kolben plant 
works out with saturated steam at 150 
pounds pressure and a vacuum of twenty- 
four inches at 22.2 pounds per kilowatt- 
hour at full load, twenty-three pounds per 
kilowatt-hour at half load. The makers 
of the Parsons turbo-generator guarantee 
the steam consumption, with steam at 150 
pounds pressure, vacuum of twenty-eight 
inches, and superheat of 100 degrees Fah- 
renheit, at 17.5 pounds per kilowatt-hour 
at full load, and twenty pounds per kilo- 
watt-hour at half load. A further inter- 
esting comparison in this respect is given 
between the most enconomical of the two 
1,400-kilowatt two-phase plants with 
triple vertical engines recently installed 
in the Leeds electricity works and the 
1,750-horse-power direct-current turbo 
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plants installed last year in the works of 
the Newcastle and District Electric Light- 
ing Company. 


of the bearings, due to the film of 
in the bearings. In regard to oil ec 
my, Mr. S. D. Schofield had founi 


Water | 


: : Steam ží 
Speed. Superheat. Kilowatts Vacuum. Kilowa 
Pressure. Hour 
! Ib. in. lb. 
LGCdS8 65d ssherer seas 20.) .76° F 1,400 183 6 19.9 
Newcastle ............ 237° F 5 17.73 


Tests on a 500-kilowatt turbo-generator 
have shown an improvement in steam con- 
sumption resulting from a superheat of 
fifty degrees Fahrenheit of about eight 
per cent, and at 100 degrees Fahrenheit 
it averages about twelve per cent, and the 
author believes that by using very high 
superheat further economy in steam will 


be obtained in this direction provided the 


vanes at the high-pressure end of the 
turbo are made of a metal which does not 
become brittle at high temperatures. In 
the case of large engines of the usual 


_ types it 1s not advisable to superheat the 


steam by more than 200 degrees Fahren- 
heit, and in some cases there is much 
trouble with the valves if the superheat 
exceeds 150 degrees Fahrenheit, but in 
the steam turbine there are no such limi- 
tations. 

So long as proper adjystments are main- 
tained between the fixed and moving 
vanes, the efficiency as to steam consump- 
tion appears to be well maintained. - This 
view is confirmed by the following tests 


‘taken on a 300-kilowatt Parsons turbo- 


generator under his own control, in which 
the tests made at the Harrogate electricity 
works in February, 1902, ‘are compared 
with tests made in the same works and 
‘under precisely the same conditions after 
over nineteen months’ heavy work. It will 


Steam 


Date of Test. Pressure. Superheat. 
Feb. 19, 1902. lb. b. 
Full load............ 180.5 41.9° F 
Half load............ 131 45° F. 
Sept. 30, 1903. 
ull load............ 130 85° F 
Half loud............ 130 83° F 


be noted that the results of the 1903 
tests are better than those of 1902, which 
may be partially owing to the increased 
speed, but chiefly to the fact that the 
number of the vanes in the high-pressure 
end were found broken off on opening out 
after the test of 1902. 

In the discussion of the paper, Mr. 
Holiday said that he had found there 
was a resistance of one megohm between 
the spindle of the turbine and the frame 


TESTS OF 300-KILOWATT TURBO-GENERATOR AT HARROGATE. 


, 25. 
89T 145 26. 


necessary to use expensive lubricating 
and had had some trouble due to the 
mixing with water, but this was overe 
by filtering the oil. Mr. Stoney said t 
with a 1,500-kilowatt machine, they v 
obtaining results two per cent better 1 
than sixteen months ago, and that t 
saved $25 a week in oil for a load 
600 kilowatts, the equivalent of a sav 
of about two pounds of steam per k 
watt-hour. 

Mr. W. J. A. London had no diftic 
in synchronizing a 3,000-kilowatt | 
sons-Brown-Boyveri rotary turbine wit 
slow-speed engine, and he said that 
overall length of the 5,500-kilowatt - 
bine for the London Underground R 
way would be about forty feet, which c 
pared favorably with any slow-speed, h 
zontal, reciprocating steam engine. ' 
total weight of the combined plant 
about 200 tons, about one-third of 
3,500-kilowatt Sulzer-Kloben plant. W 
with a Continental firm he found 4 
the oil consumption for 1,000-kilov 
units was, for a reciprocating engine, f 
gallons of engine oil, four gallons of cy 
der oil and four gallons of filtered 
for twenty-four hours. With the st 
turbine 0.8 gallon of engine oil and 
cylinder oil were used. With oil at o 
narv prices, and a station having ten 
these units, there would be a saving in 
oil bill of $10,000 per year by the use 
steam turbines. 

Mr. Samuelson said that, by su] 


-, wer eran 
oad in Steam p 
Vacuum. Kilowatts. Speed. Kilowat 
Hour. 
in. 
28 309.5 8,110 RT 
28.8 157.4 3,010 25.1 
28 807.5 3,080 21.12 
28 127.1 8. 80 23.24 


heating 100 degrees, the steam consu 
tion was reduced one pound. Assum 
the consumption to be nineteen pou 
there would be a saving of ten per ci 


The last session of the University 
Pennsylvania appropriated $25,000 
equip a laboratory for X-ray research | 
Finsen’s light apparatus at the Hosp 
of the University of Pennsylvania. 
Henry K, Pancoast has charge of 
work, 
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HOW THE UNITED STATES GOVERN- 
MENT USES ELECTRICITY. 


BY J. E. PRICE. 


What is the United States Government 
doing in the electrical field, in the use of 
electricity as motive power and otherwise? 
Well, the government knows a good thing, 
and is not slow to adopt anything of 
merit. i 

In nearly every department of the gov- 
ernment at Washington electricity is used 
—for light, elevator or other service. The 
electric current now runs every press— 
by directly-connected 
Bureau of Engraving and 
Printing, where two thou- 
sand men and women are 
engaged in turning out 
gold and silver certifi- 
cates, bonds, revenue and 
postage stamps. Millions 
of the latter are turned 
out every year for this 
country, Porto Rico,’ 
Guam and the Philip- 
pines. This work is done 
entirely by electrical 
power, and the process is 
quite interesting. The 
plates—vignettes, num- 

bers and lettering—are 
all engraved in the Bu- 
reau, and, after being 
printed on electrically 
driven presses, in sheets 
of one-hundred stamps to 
the sheet, they are sent 
to the gumming ma- 
chines. Here they pass 
under gumming rollers, 
thence through a long 
heated box, from which 
they come out dry. Now 


motor—in the 
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steel and 2,500,000 pounds of cast iron. 
There are fifteen elevators in the build- 
ing, a refrigerating plant for cooling 
drinking water, and drinking fountains 
at convenient places. 

All the Printing Office machinery is 
moved by electric power. There are over 
one hundred printing-presses, each with 
a direct-connected motor. In the power- 
house there are four engines, two of 800 
horse-power, one of 400 horse-power and 
one of 250 horse-power. The battery con- 
sists of eight boilers of 300 horse-power 
each. 


The working force of this great 


establishment consists of about 4,000 peo- 
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time to time as Congress makes appropria- 
tion for such improvement. 

The electrical outfit of this yard con- 
sists principally of one generating set of 
a 600-horse-power, McIntosh & Sey- 
mour engine, direct-connected to a 400- 
kilowatt, General Electric generator; one 
set consisting of one 125-horse-power Ball 
& Wood engine, direct-connected to a 
forty-kilowatt, 115-volt, General Electric 
generator; two generating sets consisting 
of a 300-horse-power, cross-compound, 
Ball & Wood engine, direct-connected 
to two 100-kilowatt, 115-volt, General 
Electric generators. All are connected 
with the Edison three-wire system. The 


they are put through an PART OF THE ELECTROPLATING OUTFIT, MAP MAKING DEPARTMENT, UNITED STATES CuAsT AND GEODETIC SURVEY. 


automatic electric per- 
forating machine which makes the 
little holes that divides each stamp from 
the others on the sheet. After this the 
sheets are put in an hydraulic press and 
smoothed, and the process is completed. 
Next to the Washington Navy Yard, the 
Government Printing Office is the largest 
user of electricity of all of Uncle Sam’s 
working-places. The new printing office, 
not long since finished, is the most com- 
plete of its kind in the world. It ia a 
huge brick structure, seven stories high, 
fronting 175 feet on North Capitol 
street and 408 feet on G street. It has 
400,000 feet of floor space and contains 
12,000,000 bricks, 14,000,000 pounds of 


ple, one-third being women. 
900 book-binders, 1,200 compositors, 100 


There are 


pressmen, 200 press-feeders, about 600 
folders, 260 stitchers, 55 stereotypers and 


electrotypers; and besides these there are 


hydraulic pressmen, engineers, elec- 


tricians, firemen, boxers, counters, watch- 
men, etc. 


Until quite recently the Washington 
Navy Yard has been running the greater 
part of its machinery, for gun, gun-car- 
riage making and numerous other pur- 
poses, by steam alone. Now the electric 
motor is seen in nearly all the navy yard 
shops. The electrical equipment there is 
excellent, and is being improved from 


400-kilowatt generator is connected with 
the outside bus-bars. The every-day load 
is 3,600 amperes. 

In most cases in the navy yard shops 
the electric motors are located in the gal- 
leries high overhead, operating the ma- 
chinery below by means of belts, but there 
are a number of small motors, from one 
to four horse-power, on lathes, shapers 
and milling machines, direct-connected. 

The Washington Navy Yard gun plant 
is said to be the best equipped in the 
world. lt is certainly a huge one. The 
great gun shop alone covers about two 
acres, and with its new extension is 1,000 
feet long by eighty feet wide. The gun- 


oe 
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carriage shop is almost as large; and there 
are others in the plant-building system 
which are of great dimensions, among 
them the foundry, occupying 22,000 
square feet, and the forge shop, 13,500 
square feet. The whole navy yard acreage 
now, by recent addition, is about ninety 
acres. | 

In this big war material manufactory 
there is a vast amount of machinery and 
all of this will soon be run by electricity. 
Nearly all of the fifteen lifting cranes— 
one of which carries 110 tons—are run by 
this power, and even the models, upon the 
lines of which government ships are con- 
structed, are towed through the water 
by electric power. 

These models—in hull-shape of war- 
ships—are constructed in a big shop in 
the navy yard, where twenty-three elec- 
tric motors are altogether employed for 
power. When finished the models are 
taken for trial to the model testing tank 
in a brick building 500 feet long by fifty 
feet wide, and there put in the water 
and attached by a stcel arm (rod) to 
a carriage. The latter spans the tank, 
on both sides of which is a rail track. 
The carriage has four trucks to each of 
which is attached an electric motor, the 
aggregate capacity of the latter being 300 
horse-power. The speed of the tank carri- 
age varies from one-tenth of the knot (ten 
feet per minute) to twenty knots per hour 
(2,000 feet per minute). The resistance of 
the model against the water is measured by 
a spring, the forward end of which, at- 
tached to a bracket, is screwed forward 
or lack by means of an electric motor. 
A rigid arm extends from the bracket 
and marks its position with a pencil on 
a recording drum. The after end of the 
spring is connected with the towing rod 
which draws the model. These auto- 
matic appliances—all on the moving car- 
riage—are so nicely adjusted that they 
record time, distance and resistance dur- 
ing each run of the model. 

Two other places where Uncle Sam 
employs the electric current to do his 
work are the Coast and Geodetic Survey 
and the Bureau of Standards. The func- 
tions of the latter place consist in the 
custody of the standards; the compari- 
son of the standards used in scientific in- 
vestigation, engineering, manufacturing, 
commerce and educational institutions, 
with the standards adopted or recognized 
by the government; the construction when 
necessary of new standards, their multi- 
ples and subdivisions; the testing and cali- 
bration of standard measyring apparatus; 
the solution of problems which arise in 
connection with standards; the determi- 
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nation of physical constants and the prop- 
erties of materials. At present the Bureau 
is giving its attention principally to length 
measures, weights, capacity measures, 
thermometers, polariscope apparatus, hy- 
drometers, resistances (electric), stand- 
ards of electromotive force and direct-cur- 
rent measuring apparatus. 

Some of the rooms of the Bureau build- 
ing (the office has not yet been moved 
to the new edifice just outside of Wash- 
ington) are crowded with various kinds of 
testing instruments, largely electrical, 
many delicate and beautifully finished. 

The power for running machinery for 
making and testing instruments at this 
place is supplied by a gas engine and an 
electric generator of nine kilowatts’ ca- 
pacity. Besides this there is employed a 
storage battery of 132 cells for reserve and 
power, when the engine is not running. 

The Bureau has comparatively recently 
received from England an electrostatic 
voltmeter which will be the standard for 
comparing such meters. 

In the Coast and Geodetic Survey elec- 
tricity is used principally as a working 
force in electroplating. Here maps and 
charts are made of land and water; thou- 
sands of miles of coasts must be looked 
after, and all the trackless paths of ocean 
and lake must be charted. And when 
maps and charts are made they are en- 
vraved upon large copper plates and put 
through the electroplating process. Some 
of the plates are about three by four feet 
in size. The electroplating plant is now 
run by a gas engine of six horse-power 
which drives an electrice generator, fur- 
nishing a maximum current of 300 am- 
peres at ten volts. 

The Coast and Geodetic Survey also 
has a magnetic outfit for detecting meas- 
uring and telling the direction of mag- 
netic currents. This is done by a photo- 
graphic process. Three magnets, each 
balanced perpendicularly in an air-tight 
glass cylinder, are used. Running from 
each magnet is a boxed channel way, the 
three mecting in one channel, at the end 
of which is situated a recording drum re- 
volved by clockwork and carrying a wide 
band of sensitized photographic paper. 
The drum revolves continually night and 
day, and the position of each magnet, by 
means of a spot of light centered upon it, 
is continually reflected upon the sensitized 
paper and photographically recorded. 


When there has been magnetic disturb- 
ance, causing the needles (magnets) to 
waver, the record appears in zigzag lines; 
when current is absent the lines are per- 
fectly straight. 

The knowledge thus gained is used 
principally in correcting the mariner’s 


and surveyor’s compass; but from 
gathered in this connection it is said 
it may also be used in forecasting cor 
earthquakes. It has been freque 
noticed by scientists that great magi 
disturbance has preceded earthquakes. 

The United States Weather , Bur 
where maps are made and from w 
forecasts issue, is a user of electric 
the new War College, consisting of r 
than twenty buildings, now being erc 


on the Arsenal grounds in Washing 


will be a large user of current in 
work. 


Programme of the Annual Mee 

of the American Society of M 

chanical Engineers. 

The programme for the annual n 
ing of the American Society of Mech 
cal Engineers, to be held in New Y 
December 1 to 4, 1903, is as follows: 


“The Money Value of Technical Ti 
ing,” presidential address by Mr. J. 
Dodge; “Is Anything the Matter ` 
Piece Work,” by Mr. Frank Richa 
“Modifying Systems of Management, 
Mr. H. L. Gantt; “Slide-Rules for 
Machine Shop as Part of the Ta 
Svstem of Management,” by Mr. C 
Barth; “What Are the New Mac 
Tools to Be?” by Mr. J. E. Sweet; “$ 
gestions for Shop Construction,” by 
F. A. Scheffler; “The Pitot Tube,” 
Mr. W. B. Gregorv; “Methods of De 
mining Rates and Prices for Elec 
Power,” by Mr. F. B. Perry; “Three 
Four-Wire Multiple-Voltage Syste 
by Mr. L. A. Gillet; “Test of a C 
pound Engine Using Superheated Stes 
by Mr. D. S. Jacobus; “The Pres 
Temperature Curve of Sulphurous 
hydride,” by Mr. E. F. Miller; “Const 
tion and Efficiency of a Fleming F 
Valve Engine.” by Mr. B. T. Allen: 
Compact Gas Engine of the Beam Ty 
bv Mr. C. H. Morgan; “Standard 1 
of Refrigeration,” by Mr. J. C. Bert 
“Series Distilling Apparatus of I 
Efficiency,” by Mr. W. F. M. Goss; < 
Motors and Air Hammers; Apparatus 
Methods for Testing.” by Mr. M. 
Wickhorst; “Valve Motion of Du 
Air Compressors,” by Mr. S. H. Bun 
The sessions will he held at the fol 
ing places: the opening session of T 
day evening, December 1, at the socie 
house, 12 West. Thirty-first str 
Wednesday morning, December 2, 
Mendelssohn Hall, 113 West Fort 
street; Thursday morning, Decembe 
at Stevens Institute of Technol. 
Hoboken, N. J.; Friday morning, Dec 
ber 4, the concluding session at the 
ciety’s house. The excursion and sc 
numbers on the programme are: 
Wednesday afternoon, visits to var 
large central power stations: Wedne 
evening is left open; Thursday aftern 
inspection of Stevens Institute; Th 
day evening, reception at Sher 
Forty-fourth street and Fifth aver 
Friday afternoon, excursion to the w 
of the De Taval Steam Turbine C 
pany >Trenton, Ny J. 


NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


OTE CLXXIII—FURTHER APPARATUS RE- 
QUIRED IN PUMPING X-LIGHT TUBES. 
To any one who has studied the history 

f the mercury pump, the difficulty of 

aying anything new will be evident. 


.bout the only originality which can be 


hown is in a judicious selection and com- 
ination of valuable features, useless ones 
eing discarded. The former are few, the 
atter so many it seems as if the object 
ad been to complicate the pump. 

If it is important to rapidly obtain the 
ighest vacuum, the pump and vessel to 
ve exhausted should be of one piece of 
‘lass without joints, drying tubes, gauges 
ir stopcocks; the pump and vessel to be 
xhausted being hot. 

When the calibre of the pump increases 
rr diminishes, the change should be 
rradual, to allow the mercury to sweep 
ff gases and vapors from the glass. A 
ump of this kind might be called the 
Swedenborg-Mile-Rood-Pump, for Swe- 
lenborg invented the first mercury pump 
n 1722, Mile added the barometric tubes 
n the inlet and outlet, and the rising and 
alling mercury reservoir in 1828. Rood, 
n 1880, showed that the pump should be 
iot. If all the other men who have 
vorked on the hand mercury pump had 
lever existed, it would to-day be as efficient. 
\s the highest vacua are of no value in 
X-light tubes, though supposed to be nec- 
‘ssary, a pump for exhausting them may 
vell have its efficiency slightly diminished 
f it is made more convenient. A pump 
f this kind suited especially for experi- 
nents where it is desirable to collect the 
sases or measure the degree of exhaustion, 
s shown in Fig. 2. Miles barometric 
ube on the inlet is replaced by a short, 
vide tube IT with a stopcock IS, only 
i little above the outlet tube. This con- 
struction was made possible by the inven- 
jon of the automatic valve AV by Mit- 
cherlich in 1873. In his valuable pamph- 
et “The Development of the Mercurial 
Air Pump,” Thompson states, on page 23, 
that a stopcock between the vessel to be 
exhausted and the pump is worse than 
useless. As the experiments mentioned in 
these notes could only be made at night, 
on account of daily professional duties, 
it was necessary to economize time in 
pumping the X-light tubes. Preventing 
water vapor in the air from entering the 
pump (while standing unused) by means 
of a stopcock IS on the inlet tube was 
found to reduce the time required to ex- 
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haust the tubes. This is so important, 
it will be stated as another X-light axiom 
—water vapor should be kept out of the 
mereury exhaust pump. 

Before the stopcock IS is opened, most 
of the water vapor should be removed 
from the X-light tube by heat and a small 
hand exhaust pump, attached by a flex- 
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sealed to the pump as shown in Fig. 1, 
note elxx. The temptation then is to 
allow the drying salt to remain too long, 
for the pump must be taken apart be- 
fore new drying salt can be introduced. 
If a drying tube is used, it should be at- 
tached by a ground point, as imaginary 
leaks from such joints do less harm than 


Nore 173, Fig. 2.—Hanp MERCURY EXHAUST Pump ARRANGED FOR EXHAUSTING X-LiGHT TUBES. 


Front view of tube oven and pumping arrangements. TO, tube oven with non-radiable walls. D and DI, non- 


le doors. M and 
tube connecting X-light tube with the pump. GW, 
tube with mechani 


mercury seal where the tube OT joins 


MI, mica windows. D2 and D3, non-radiable lead glass doors. XT, X-light tube. OT, 
grounding wire on outlet tube. S, tube connecting X li ht 
exhaust pump. GF, gold foil to prevent mercury from entering the X-light tube. ` 
mp. AV, automatic- valve. IS, stopcock with mercury seal MS on 


u 
inlet of pump. PC, pump chamber. ET. fall tube Sones pom chamber with mercury reservoir MR 


through rubber tube RT. AB, air bag on mercury reservoir. 
reservoir with counterweight CW. P, pump outlet. ORT, soft rubber tu 


drying bulb. R, rope connecting merc 
i connecting pump outlet tube with 


mercury cistern MC. C, cover of mercury cistern. DB, ahs Peg OVT, outlet tube of mercury cistern. 
1 


DS, drying salt. OV, outlet valve. T, TI, T2, thermometers, w 


hot closet. 


ible rubber tube at WVO, a partial 
vacuum being produced. The tube S is 
then sealed; IS being opened and the ex- 
haustion finished with the mercury pump. 
Where the latter is not worked by hand, as 
in the figure, but by a mechanical pump, 
as recommended in note exxxšviii, the pre- 
liminary exhaustion should be directly 
into the mechanical pump. 

One never sees a mercury pump without 
a drying tube between the pump and the 
vessel being exhausted, Usually it is 


ch can be read from the outside. PHC, pump 


damp drying salt. But to those who are 
not bound by tradition, the discarding of 
the drying tube is recommended. There- 
fore, it is not shown in the pump illus- 
trated. Details of apparatus for prevent- 
ing water vapor from entering the pump 
from the mercury reservoir having been 
given in note clxx only the method of 
applying the principle to the pump out- 
let will be here considered. In Fig. ẹ, 
Mile’s barometric outlet tube PO ends in 
a vesse] MC provided with a tight cover 


en “G 
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C containing three openin 
are closed by rubber sto’ 
by a rubber tube ORT $ 
air-tight connection beti 
tube PO and the vessel 
the first rubber stopper 
OVT, closed at the o 
valve OV and filled 
alt ES. The end 


Nore 173, Fig, 2. 
Front view of tube ov 

( en and 

ra nal Walls. D ‘<a 

e doors, XT. X-light t 

. Ñ on the outlet tube. 5 

n to prevent mercury fr 
npa dtomatie valve, “Js. 
e connecting the pum 
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the upturned end of i 
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Pump as shown jp Fig | 
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C containing three openings, two of which 
are closed by rubber stoppers, the third 
by a rubber tube ORT which makes an 
air-tight connection between the Mile’s 
tube PO and the vessel MC. Through 
the first rubber stopper passes the tube 


OVT, closed at the outer end by a 
valve OV and filled with drying 


salt ES. The end of this tube, 
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Mile’s tube PO with the vessel MC col- 
lapses, allowing the mercury to rise again 
by atmospheric pressure into the Mile’s 
tube. When it is necessary to collect the 
gases from the vessel being exhausted, 
the tube OVT with its rubber stopper, is 
removed, a vial of mercury being inverted 
over the upturned end of the Mile’s tube 


and held in place by a rubber hand, 


Nore 173, Fig, 24.—APPARATUS FOR EXHAUSTING AND TUNING X-LiIGHT TUBES. 


Front view of tube oven and pumping arrangements for routine exhaustion of X-light tubes. TO, tube oven with 


non-radiable walls. D and DI, non-radiable doors. M and 


MI, mica windows, D2 and D3, non-radiable lead 


glass doors. XT, X-light tube. OT, tube connecting X-light tube with the mercury pump. GW, grounding 
wire on the outlet tube. S, tube connecting the X-light tube with the mechanical exhaust pump. GF, gold 


foil to prevent mercury from entering the X-light tube. 


MS3, mercury seal where the tube OT joins the pump. 


AV, automatic valve. IS, stopcock with mercury seal MS on inlet of the pump, PC, pump chamber. , fall 
tube connecting the pump chamber with the mercury reservoir MR through the rubber tube RT. AB, air bag 
on mercury reservoir. DB, drying bulb. R, rope connecting mercury reservoir with counterweight CW: PO, 
pump outlet. AV2, automatic valve. IS2, stopcock with mercury seal. OVT2, drying tube. DS, drying salt. 


OV2, outlet valve. T, TI, T2, thermometers. 


within the vessel MC, extends down over 
the upturned end of the Mile’s outlet tube. 
As the mercury rises in the pump 
chamber, it flows over, appearing at the end 
of the Mile’s outlet tube escaping into the 
vessel MC, the air from the pump arising 
through the tube OVT, passing out by the 


valve AV. As the mercury falls in the 


pump chamber the valve closes, excluding 
the outer air, retained air being freed 
from moisture by the drying salt. The 
soft rubber cylinder ORT connecting the 


causing it to fit the hole in the top of 
the mercury cistern MC. For details of 
methods of introdyeing the collected gases 
into spectrum tubes, refer to Traver’s 
valuable work, “The Study of Gases.” 
In some of the experiments mentioned in 
earlier notes, while attemptng to find out 
the nature of the gases in the cathode 
stream, they were collected in this way, 
but a surer path was making the X-light 
tube the spectrum also, by a movable 
target. The third rubber stopper supports 


a drying tube DB which keeps the ai: 
the mercury cistern MC dry. No ga 
is shown on the pump, for the degree 
the vacuum can be measured by havin 
mark near the upper part of the M: 
outlet tube, in making the necess 
calculations. This form of pump, w. 
well suited for investigations on 
light tubes in which it is desir: 
to collect the gases, is not to 
recommended for routine work as 
capillary is liable to fracture and car 
required to prevent bubbles from ris 
through the capillary to the pu 
chamber. In Fig. 2a this capillary t 
PO, Fig. 2, is replaced by an autom; 
valve AV2 which, like the similar | 
on the inlet AV, Fig. 2, is the inventior 
Mitscherlich, 1873. When this form 
pump is used, the pump can not it 
be a gauge, but this is no objection 1 
pump intended only for routine exha 
tion of X-light tubes, therefore no ga 
is shown in Fig. 2a. A drying tube | 
that in Fig. 2 at OVT should be attac! 
to the pump outlet at OVT2, Fig. 2a, & 
a stopcock IS2 with a mercury seal, to Į 
vent water vapor from entering the pu 
when standing unused. A pump of t 
kind should be called the Swedenbo 
Mile-Mitscherlich-Rood. These are 
only men whose work on the hand m 
cury pump has been essential for eit 
efficiency or convenience, but to a pu 
with shortened fall tube to be mechar 
ally operated, the name Robinson must 
added. His form is more convenient tl 
a hand pump, if power is available, ¢ 
the mercury reservoir may be pla 
within the pump hot closet, rendering | 
heating of the mercury simpler. In - 
hand-operated pump, with the mere 
reservior external to the hot closet, 
shown in the figures, the mercury res 
voir may be heated by an electric or | 
heater. 

Heating Arrangements—In earl 
notes the necessity of keeping the X-lig 
tube and pump hot was repeatedly m 
tioned. An arrangement used in the | 
periments and already described is here 
lustrated. 

Tube Oven—In Figs. 2, 2a and 3 
shown a tube oven TO with non-radia 
walls. Its dimensions are sixty 
seventy-five by seventy-five centimetr 
It is lined with asbestos.. There are t 
doors D and DI, each of which has 
window of mica M and MI. The m 
windows have doors D2 and D3 glazed w 
heavy lead glass, three centimetres thick 
more. The X-light yielded by the ti 
can besseen through the mica windo 


780 


When this is not necessary, the mica win- 
dows are covered by the glass doors to pre- 
vent the operator from being injured by 
the X-light while pumping and tuning 
the tube. The importance of this pre- 
caution has already been sufficiently 
pointed out in former notes. 


One end of the X-light tube is attached 
to the pump by the tube OT, Fig. 2, the 
other end being supported by the glass 
stirrup GS, Fig 3, which can be adjusted. 
The means of heating the oven are shown 
in Fig. 3; B is one of three gas or kero- 
sene burners. The heat ascends as shown 
by the arrows, PHC, Figs. 2 and 3, is 
the pump hot closet. The door D, Fig. 2, 
is glazed to allow the pump to be ex- 
amined and folds in the middle to admit 
of partial opening, when necessary to 
reach the pump, and yet prevent too much 
cold air from entering. The heating ar- 
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rangement is shown in Fig. 3 at LB. 
Both oven and pump closet are provided 
with thermometers which can be read 
from the outside. Sufficient details for 
pumping have been given in earlier notes, 
particularly in note exxxviii.t Directions 
for operating pumps may be found in the 


R, 
e 


work already mentioned. In former 
notes, it was said the emanations from the 
pump should be prevented from entering 
the X-light tubes during pumping, direc- 
tions being given for accomplishing this. 
One means was to place a loose plug of 
gold foil in the tube going to the pump, 
to absorb mercury vapor. This is shown 
in Fig. 2 at GF. 

: 1 The discharge from the secondary of an induction 
coil at the time when the current begins to pass through 
the primary causes the anode to act as a cathode, black- 
ening of the tube from the platinum torn off from the 
metal. Therefore in exhausting an X-light tube, when 
the terminals are being electrically treated, to remove 
the proper amoni of amalgamated gas, there should be 
S a 


gaps in series with the tube to prevent th 
discharge through the tube. p nt the inverse 
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Another was to insert a wire in this 
outlet tube, the wire being grounded. 
This is shown in Fig. 2 at GW. In many 
of the experiments, the coil was grounded 
for the same purpose. In former notes 
it was said an X-light tube should be ex- 
hausted and subjected to the same cur- 
rent, before it was sealed, that would 
afterward be used in exciting it, and as 
it was difficult to obtain satisfactory tubes 
for powerful apparatus, the suggestion 
was made in note lxviii to hospitals where 
X-light was much used, to have their own 
pumping arrangements. For these 
reasons, the pumping apparatus here 
shown is portable, the pump being worked 
by hand, the weight of the mercury reser- 
voir being balanced by a lead weight il- 
lustrated in Fig. 3 at CW. With a hot 
pump this arrangement fs less convenient, 
as the mercury reservoir is outside the hot 
closet. Mee eee 

The pump here shown is made of glass, 
the material always employed. It might 
be well to try to make a metal pump. 
Seamless, polished steel tubing can now 
be obtained and the beautiful electrical 
welding process of E. Thomson would 
enable a pump to be made of one piece. 
the inner sides of the welds being after- 


ward ground smooth and polished. In 
order to attach the X-light tube, the glass 
tube connecting it to the pump could be 
sealed to a seamless platinum tube united 
with the pump. A pump of this kind in- 
stead of being a delicate instrument most 
suitable for the laboratory, might be a 
commercial machine. 


Cape Town Industrial Exhibition. 
The directors of the Cape Town Indus- 


trial Exhibition (international) are open | 


to receive offers for lighting the grounds, 
ete. This exhibition opens in November, 
1904, and closes at the end of January, 
1905. The address of the managers 18 
Palmerston House, Old Broad street, Lon- 
don, E. C. 


Weights of German Continuous- 
Current Machines. 

The following figures quoted by the 
Electrician, London, from a German 
paper, refer to continuous-current ma- 
chines made by a leading German firm 
in 1896 and 1902, respectively. The fig- 


ures given are based on a speed of 1,000 
revolutions per minute. 


Weight per Kilowatt. 
gr of Machine 
n owatts. 
1896 (Kg.) 1902 (Kg.) 

are ae 

1 260 150 

5 145 74 

10 124 68 

50 51 26 

90 ; 45 | 21 
EEEE g a ee 
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THE COMBINED USE OF 
AND DIRECT CURREN 
TRAL STATION 


BY PROFESSOR F. C. 
Some twenty years ago 
alternating and direct — 
violent antagonism and 
heated discussions as to 
two forms of current 
essentially the best; it 
time, to be a common bel 
later either the alternat 
current would gain ent 
the field. From the sti 
dends, and if the puddin 
in the eating, it would 
long run the direct-curr 
the best of the argumer 
the conditions of the p 
of this advantage has 
esential superiority of t 
and how much to the | 
organization and man: 
not undertake to discuss 
Conditions, however, 
changed since the time 
and with the enormou 
amount of electric energ 
with ever-growing ar 
larger fields, the direct 
found himself obliged 
alternating current to 
has the alternating-cu 
to do his share in buryil 
The question has 
what proportion shoul 
and direct currents be 
ticular plant.” There 
those who claim that t 
rent is competent to t 
business of the central 
stand finds few suppor 
We may, in genera 
Which the use of alte 
current is combined, i 


. alternating is used for 


the distribution being 
current, and those wt 
curent shares this 
lirect. There would 
w Justification for ¢ 
fre must be in an 
that can be performed 
at least as wel] as by 
he second class of 
cussed, first for the ca 
reorganized plants, a 
of the extension ar 
plants already installe 
4 plant could be esta 
a3 near the idea 
“igideering knowled 


mmm = 


Vol. 434, . 


i > to insert a Wire it~ 
uhe, the wire be; : 
hown in F o a — 
perimente, the coil "i fa 
ame purpose. In forme i 
id an X-light tube shoul x, 
and subjected to the ie 
ore jt wag sealed, that w 
| be used in exciting it, ants 
heult to obtain satistactorr = 
rful apparatus, the aug: 
in note lxviii to hospital: sie 
as much used, to have their ar 

arrangements, For tis 
the pumping apparatus 
ortable. the pump being mori 
he weight of the mercury rs: 
balanced by a lead weigh: 
n Fig. 3 at CW. With ate 
arrangement ts less convenes: 
ATV reservoir is outeide the = 


p here shown is made of zi 
J always emploved. It mz: 
try to make a metal xz: 
mlishe] steel tubing can Dit 
and the beautiful eetrit 
wess of E. Thomson wx 
mp to be made of one piee 
Jes of the welds being a“ 
1 smooth and polished. E 
ch the X-light tube, the £4 
ing it to the pump ew: © 
amless platinum tube un" 
ip. A pump of this kine 
y a delicate instrument Le, 
the laboratory, might ™ i | 
achine. 
— eee 
Industrial Exhibition 
~ of the Cape Town Int 
n ( international) are 0P? 
x for lighting the groun 
'hition opens in Novem. 
os at the end of Janur 
dress of the manag * 
ase, Old Broad street, Lor 


don, i 
ns-currenl ms 


November 28, 1903 


THE COMBINED USE OF ALTERNATING 
AND DIRECT CURRENT FOR CEN- 
TRAL STATION WORK. 


BY PROFESSOR F. C. CALDWELL. 


Some twenty years ago the advocates of 
alternating and direct current were in 
violent antagonism and many were the 
heated discussions as to which of these 
two forms of current distribution was 
essentially the best; it seemed, at that 
time, to be a common belief that sooner or 
later either the alternating or the direct 
current would gain entire possession of 
the field. From the standpoint of divi- 
dends, and if the pudding is to be judged 
in the eating, it would seem that in the 
long run the direct-current men have had 
the best of the argument, at least under 
the conditions of the past. How much 
of this advantage has been due to an 


essential superiority of the direct current, 


and how much to the factor of superior 
organization and management, we will 
not undertake to discuss. 

Conditions, however, have been greatly 
changed since the time of these debates, 
and with the enormous increase in the 
amount of electric energy distributed, and 
with ever-growing ambition to cover 
larger fields, the direct-current man has 
found himself obliged to call upon the 
alternating current to help him out, nor 
has the alternating-current man failed 
to do his share in burying the hatchet. 

The question has now become, “In 
what proportion should the alternating 
and direct currents be used in any par- 
ticular plant.” There may still be found 
those who claim that the alternating cur- 
rent is competent to take care of all the 
business of the central station, but such a 
stand finds few supporters. 

We may, in general, divide plants in 
which the use of alternating and direct 
current is combined, into those where the 
alternating is used for transmission only, 
the distribution being entirely by direct 
current, and those where the alternating 
current shares this function with the 
direct. There would seem to be little or 
no justification for the first class, since 
there must be in any case much work 
that can be performed by the alternating, 
at least as well as by the direct current. 
The second class of plants may be dis- 
cussed, first for the case of new or entirely 
reorganized plants, and second for that 
of the extension and improvement of 
plants already installed. In the first case, 
a plant could be established which would 
be as near the ideal in all respects as 
engineering knowledge could make it. 
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This case, while unquestionably the more 
interesting, is nevertheless seldom met 
with in practice, it mav, however, be well 
to consider it first and then to notice what 
, modifications will be introduced, because 
of the fact that the best must be made 
of parts, at least, of a plant already es- 
tablished. 

For convenience, we may consider the 
problem first from the -point of view of 
the consumer, second from that of the 
distribution of the current, and third from 
that of the station. 

To the consumer, incandescent lighting 
is the onlv important use of electricity, 
where it is a matter of entire indifference 
whether the current be alternating or di- 
rect, providing only that the frequency of 
the alternating current is high enough to 
prevent flickering. When we come to the 
question of are lights, there is liable to 
he a preference which would generally be 
on the side of the direct-current lamp, 
because of its greater quietness and steadi- 
ness, although occasionally the somewhat 
superior distribution of the light from the 
alternating are might have weight. The 
Nernst lamp, in so far as it has been 
developed in this country, is much more 
satisfactory for alternating than direct 
current, while, on the other hand, the new 
Cooper Hewitt mercury vapor lamp can 
be used only with direct current. Sum- 
ming up the conditions then for the light- 
ing business, it would appear that the 
honors are about equal for the alternating 
and direct currents. What the future de- 
velopments in the use of the two forms 
of lamp last mentioned may bring forth 
remains to be seen, but it is not likely that 
for some time to come they will constitute 
a very important factor in the problem. 

Turning next to the matter of power, 
there are doubtless many customers whio 
are quite indifferent as to whether their 
power be supplied from a direct-current 
shunt motor or from an induction motor, 
though at present owing to the greater 
cost the latter is likely to have weight 
among such customers. A considerable 
number, however, which will be larger or 
smaller according to the character of serv- 
ice, will have a more or less decided pref- 
erence for the one or the other form of 
motor. Leaving out the factor of first 
cost of the motor, probably the larger 
part of these would want the alternating 
current on account of the great simplicity 
of the induction motor and of the small 
amount of care needed to obtain satisfac- 
tory service from it. On the other hand, 
those that wish for the direct-current 
motor would generally be more insistent 


in their demands. Among these ł 
the most important class for the a 
central station in the larger town 
cities would be the elevator motor 
importance of this work is shown 
statement that in Chicago it const 
twelve and one-half per cent of the 
output of the central stations. So fs 
induction motor has proved distinct] 
satisfactory for this work and seem 
deed, entirely incapable of handlin; 
high-speed service of the tall buil 
now becoming so common. Not or 
the operation of the induction moto 
satisfactory for this purpose, but the | 
and lagging starting current proves a 
inconvenient factor in the distrib 
problem. Another class of work wher 
induction motor has so far failed to 
satisfaction, is that requiring a var 
speed. While the speed of the s 
motor can be varied by resistance, e 
in the field or in the armature, the si 
induction motor does not lend itse: 
such methods of speed reduction, ha 
always a strong tendency to approac 
a svnchronous speed. Another clas 
work where it would seem that the in 
tion motor could not give satisfactic 
that where it is desired to open the ci 
immediately upon the appearance o: 
overload, as, for instance, in the cas 
a motor running a large printing-p 
On account of the heavy starting cur 
necessary for induction motors, it is 
practicable to use with them cir 
breakers or enclosed fuses which are r 
at a reasonable per cent above the nor 
full load current. Traveling crane v 
and other similar cases where charac 
istics peculiar to the series motor are 
quired would also in the present stat 
the art fail to find entire satisfactio 
the alternating current, though it is 
sible that the recent development of 
series alternating motor, due to Mr. B 
Lamme, may alter this condition. 
For electrochemical work, direct cur 
alone is available, though the possib 
of obtaining the exact voltage needed - 
make the use of alternating current | 
verted to direct more satisfactory. T 
are also a number of minor uses of ¢ 
tricity where the one or the other f. 
has a decided advantage; thus for ch 
ing batteries and also medical and o 
small batteries, the direct current a 
is available; though, of course, the « 
version of the alternating to the direc 
the spot with the aid of a rotary conve 
is always possible; the expense, howe 
of this method is often prohibitive. 
the-other hand,jthe alternating is m 
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ie most available for producing the high- 
otential high-frequency currents used in 
ie X-ray and other forms of medical 
\anipulation; it is also much the most 
vailable for use with the ordinary form 
f dry electric welding. 

In view of these facts it appears that 
he desirability of one form of current or 
he other, so far as the consumer is con- 
erned, will depend much upon the class 
f work, apart from lighting, that is being 
lone; thus in the centre of a large town 
he elevator problem proves a strong 
idvocate for the direct current, and in 
nanufacturing districts the preference for 
‘he direct or alternating would depend 
apon the class of manufactories that were 
veing supplied. Thus, if the character of 
the work required an approximately con- 
stant speed and was such as to make the 
care of motors with commutators difficult, 
the alternating current might have a de- 
cided advantage, while if, on the other 
hand, the work required variable speed, 
the direct current would be preferred. 

Looking at the matter now from the 
standpoint of the distribution of the cur- 
rent, a rather complicated problem or set 
of problems presents itself, and it will 
be weli to consider several different cases 
separately. First, suppose that the gener- 
ating station, as has been common in the 
past, is located in the centre of a consider- 
able concentrated load. As between gener- 
ating and distributing direct current or 
alternating current, the following advan- 
tages are to be noted: for direct current, 
great simplicity throughout the system and 
hence less liability to trouble, also an en- 
tire absence of danger to life, and an in- 
vestment for copper in the conductors in- 
stead of for insulating materials. On the 
other hand, these advantages are balanced 
by the serious disadvantage of the limited 
area of distribution possible for the ordi- 
nary three-wire system. This may in some 
cases be increased by using 440 volts, but 
then the problem of a satisfactory lamp 
presents itself, and seems not yet to have 
been entirely solved. On the other hand, 
for alternating current we have the great 
advantage of an unlimited extension of 
our distribution, increased distances only 
requiring higher voltages on the primary 
circuits. The facility with which the 
constant-potential alternating current 
can be converted into constant current for 
series are lighting is also a considerable 
advantage to be eredited to the side of the 
alternating current; likewise is to be noted 
the facility with which the electromotive 
foree upon the different feeders ean be 
regulated by means of the various induc- 
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tive voltage regulators. To set against 
these advantages, however, we find a series 
of troubles coming from the inductive 
character of the alternating current, es- 
pecially when induction motors form a, 
considerable part of the load and the 
power-factor is consequently low. This 
has the effect of decreasing the capacity 
of the lines, transformers and generators 
and also of seriously affecting their volt- 
age-regulating qualities, though this latter 
effect has been overcome in the case of one 
generator now upon the market. With the 
use of large conductors, especially if the 
distance between them is considerable and 
if the load be a lagging one, considerable 
drop is produced by the inductance. The 
so-called skin effect also comes in to keep 
down the size of conductor that is avail- 
able. Thus, a conductor one inch in di- 
ameter has its apparent resistance in- 
creased eleven per cent for a sixty-period 
current, while a conductor of 2,000,000 
circular mils would be quite impracticable 
on account of a similar increase of thirty- 
five per cent. These facts are doubtless 
ample warrant for the condition of affairs 
which we find in general existing in such 
stations, that is, the generation and supply 
of direct current for the district imme- 
diately surrounding the station, with the 
use of alternating current for more dis- 
tant areas. 

If, however, as is coming to be more and 
more the case, all power is generated at 
one or more distant stations and trans- 
formed at substations suitably located to 
take care of the load, the problem becomes 
a somewhat more difficult one. As has 
been shown above, a large part of the 
demand for current probably ranging 
from eighty or ninety per cent can be as 
well met with the alternating as with the 
direct current, and it certainly seems at 
first sight rather a useless expenditure to 
convert the whole output of the substation 
because from ten to twenty per cent of 
the load needs a direct current for its 
proper operation. It would seem advis- 
able to make sure that no other more 
satisfactory plan could be devised. Thus, 
might it not be possible to have a general 
system of distribution by alternating cur- 
rent, supplemented by a 500-volt direct- 
current power line for the operation of 
elevators and other motors requiring direct 
current. It has even been suggested that 
it might be more economical to install 
induction motors driving direct-current 
generators, which in turn should operate 
the elevator motors, rather than to con- 
vert the whole output of the substation 
for the benefit of this comparatively small 
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part of the whole load. It must be re- 
membered that we are, so far, considering 
only the case of the establishment of a 
new plant. 

Taking up next the power station, we 
find some important considerations bear- 
ing upon the question. Probably the most 
vital of these is that of the storage battery, 
which has come to be regarded by most 
managers of the larger stations as quite 
indispensable .to satisfactory operation. 
The battery, of course, makes the use of 
direct current, at least between its ter- 
minals, absolutely essential, and so far as 
the author knows no satisfactory appli- 
cation of it to the working of alternating- 
current system has so far been carried out, 
although it has been suggested that a 
rotary converter might be placed between 
the storage battery and the alternating- 
current system upon which it is floating. 
Even if this arrangement could be made 
to work, it would in practice involve so 
large a converter in order to get the full 
advantage of the capacity of the battery 
when used at a one-hour discharge rate, 
that the expense would probably be prohibi- 
tive. The importance of the battery in 
the larger stations is so great that this 
might often amount to a determining 
factor in the problem. On the other hand, 
we have the present wonderful develop- 
ment of the steam turbine directly con- 
nected to alternating-current generators, 
and it seems doubtful whether the same 
degree of satisfaction will be possible in 
applying the steam turbine in direct-cur- 
rent work. 

To sum up then the conditions as they 
appear in the newly established plants of 
the present day, the evidence seems to 
favor for the smallest plants having no 
large concentrated load and little or no 
elevator work a distribution entirely by 
alternating currents. For larger stations 
located near their load centres, there 
seems to be no doubt about the use of 
direct current supplemented by the storage 
battery for the district surrounding the 
station and including the concentrated 
load, and the generation of alternating 
current for transmission to and distri- 
bution in the regions more distant from 
the station. For the generation of power 
in this case several different arrangements 
are possible; one of them is the use of 
double-current generators, but a difficulty 
presents itself here in that these are 
usually made for a frequency which is too 
low for satisfactory lighting. Another 
plan is the use of the direct-current gen- 
erator and steam turbine alternator with 
a rotary converter to connect these, and 
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make it possible to carry the whole load, 
when light, on cither of the two machines 
alone. In some cases it may be possible 
to omit one or the other of the generators, 
at least temporarily, producing all the 
power as direct current and converting for 
‘the alternating-current distribution, or 
vice versa, according as the demand for 
one or the other form of current is the 
greatest. Lastly, comes the case of larger 
towns where it is desirable to generate the 
power at a greater or less distance. Here 
the almost universal practice is to have 
rotary converter substations at the centre 
of the concentrated loads, where the alter- 
nating current generated at the main 
power station or stations is converted to 
direct current; this is then distributed as 
such with the aid of the battery located 
in the substation, while the more distant 
and less concentrated districts are supplied 
with the alternating current. Here the 
question of frequency comes in again as 
a complicating factor. Rotary converters 
operate more satisfactorily on low fre- 
quency, but this is not suitable for light- 
ing purposes; the question therefore must 
be decided as to whether to sacrifice the 
best interests of the converter stations and 
use a frequency of sixty or to use twenty- 
five periods for the transmission to the 
substations and to raise the frequency to 
sixty for use in the suburban districts; 
of course the relative importance of the 
two kinds of service would have consider- 
able influence in deciding this question. 

- We must now consider the effect upon 
this problem of the adaptation of plants 
already installed, so as to fit them for 
modern conditions. Such plants if located 
near the centre of distribution will gener- 
ally be direct-current plants and unless 
the development of business is such as to 
warrant the establishment of a new gen- 
erating station at a distance from the 
centre of distribution, their development 
will naturally follow the lines that have 
been laid out above; that is, direct cur- 
rent will be retained for the transmission 
in the vicinity of the power-house, and 
alternating-current generators will be 
added for the more distant districts. If 
the development of business has been such 
as to warrant the establishment of a dis- 
tant generating station, the old power- 
house will usually become a substation 
with rotary converters for supplying the 
old direct-current district; the alter- 
nating-current districts being supplied 
directly from the new generating station. 
The question then arises as to what shall 
be done with the generating outfit that 
has been heretofore used. If this is anti- 
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quated it may well be dispensed with en- 
tirely or if room will permit maintained 
simply for emergency work and for times 
of the peak load of the year during the 
Christmas holidays; if, however, the di- 
rect-current equipment is modern, it will 
be advisable to consider whether it should 
not be kept in constant commission to 
take care of the daily peak, the load being 
taken care of entirely by the main gener- 
ating station through the converter during 
the-remainder of the day and night. 

Where the station to be remodeled is an 
alternating-current plant at a distance 
from the centre of the city, if it has been 
well located, it will probably be developed 
into the main generating station, and the 
question of the establishment of a direct- 
current rotary converter station in the 
growing centre of the town will have to 
be decided. In this case, the factors to 
be considered are practically the same as 
in those of establishing a new plant. 

In the above discussion it has been as- 
sumed that only general power is under 
consideration. Of course if railway power 
is also to be furnished, a direct-current 
supply to that extent at least is, and prob- 
ably for a long time will be, necessary. 
This railway current might be made to 
take care of elevators and other motors 
needing direct current were it not for the 
National Code rule prohibiting such usage, 
so that unless this rule is neglected the 
question of whether railway power is sup- 
plied from the same power-house or not 
will not materially affect the discussion as 
given above, except that if it should be 
considered best to have a special direct- 
current motor circuit, it would naturally 
be made of the same voltage as the railway 
circuit, in order that generators and ro- 
tary converters might be switched on to 
either the railway or the motor circuit at 
pleasure. 

Assuming that the plant is to comprise 
both alternating and direct-current distri- 
bution, the question arises as to what part 
the direct and alternating currents should 
take, respectively, in the distribution. 
Three different arrangements are possible ; 
the districts covered by the direct and al- 
ternating currents may be entirely sep- 
arate, or the alternating and direct cur- 
rents may both be available to the con- 
sumer throughout a considerable part of 
the system, or the alternating and direct- 
current districts, while in general sep- 
erate, may overlap on their borders. The 
first of these conditions if practicable fi- 
nancially, would be the most satisfactory 
to the consumer, making it possible for 
him to have either form of current as best 
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suited to his particular needs. It is da 
ful, however, whether conditions wi 
often permit of such a double distr 
tion unless it were in a case where p 
phase alternating currents were used 
the general distribution of light 
power supplemented by a 500-volt dir 
current circuit, used only for such mo 
as required this current for their st 
factory operation. Otherwise it we 
seem that the entire separation of 
districts covered by the two forms of ¢ 
rent would be the only arrangement t 
could be worked without danger of ac 
siderable amount of friction with cust 
ers desiring a different form of curr 
from that most available in their distr 

In conclusion, it is interesting to c 

sider the probable effect of future 
velopments upon this problem. Th 
has already been presented to the el 
trical public a piece of apparatus wh 
may go far toward making the alternati 
current satisfactory for universal dist 
bution, at least so far as customers : 
concerned, this is the Cooper Hewitt m 
cury vapor converter which has be 
briefly described in the technical pap 
of the past year, and which was present 
before a meeting of the American Ins 
tute of Electrical Engineers last Ju 
If this simple instrument does what 
hoped for it, and if it is sold at a reasc 
able price, it should make it possible 4 
any customer upon an alternating-ci 
rent system to obtain direct current 
any amount with a very moderate expe 
diture. One development of which the 
is less promise but which we can not he 
hoping may yet not be a thing of t 
distant future, is the direct generation 
current from fuel. Such current wou 
doubtless be direct, and its generation 
this form, if offering a considerable i) 
provement in economy over prese 
methods, would be a great factor in t 
problem which we have been considerir 
National Electric Light Associatio 
The proceedings of the National Ele 
tric Light Association at the Chicago co 
vention were of unusual scope and bul 
papers and discussions alike being of gre 
importance. The work of preparing t 
annual volume of transactions has, ther 
fore, ‘been formidable, but the secreta 
hopes to have it ready for use very soo 
The volume promises to be not far sho 
of 1,000 pages, which, with its speci 
appendices—one of them in colors—w 
constitute one of the best efforts of t 
association made in this direction u 
date, and will be of great interest to £ 
the members, particularly those who ha: 
been unable to attend the meeting. 
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The 181st Meeting of the American Institute of Electrical Engineers. 


HE 181st meeting of the American 

T Institute of Electrical Engineers 

was held at Carnegie Hall, New 

York city, November 20. The meeting 

was called to order by President B. J. 
Arnold. 

The secretary announced the election of 
thirty-four associate members, and the 
transfer of the following associate mem- 
bers to full membership: 

Walter Ambrose Pearson, New York 
city; Wynn Meredith, San Francisco, 
Cal.; Lorin Everett Imlay, Niagara Falls, 
N. Y.; Bernard Edward Sunny, Chicago, 
Ill.; John Joseph Carty, New York city; 
Eugene B. Clark, Chicago, Il. 

The first paper of the evening was by 
Mr. Lawrence Addicks, of Perth Amboy, 
N. J., and was entitled “The Electrical 
Conductivity of Commercial Copper.” Mr. 
Addicks pointed out the importance of a 
careful study of the properties of copper, 
and said that the conductivity test was 
the most satisfactory method for detect- 
ing the presence of impurities. It is also 
interesting to note that commercial cop- 
per to-day has a conductivity one per cent 
better than the purest laboratory copper 
of forty yeara ago. 

Conductivity is affected by the physical 
state of the metal, as well as by its chemic- 
al constitution. The influence of the 
chemical impurities most usually met was 
explained by means of diagrams. These 
impurities are suboxide of copper, arsenic, 
antimony, and in some coppers, bismuth. 
Small quantities of other elements may 
be met with, but the impurities mentioned 
are those looked for in low copper. The 
effect of arsenic or antimony is shown by 
one diagram, as the two elements have 
a very similar influence. The conductivity 
varies inversely as the per cent of these 
impuritics present, and is reduced about 
five per cent by the presence of 0.01 per 
cent of arsenic or antimony. 

The influence of the suboxide on the 
conductivity is greater, and the law gov- 
erning the change of conductivity with 
per cent of suboxide present is more com- 
plex. The curve showing this relation 
has a crest where the conductivity 1s 
greatest, this occurring when there is 
0.5 per cent of suboxide present. The 
decrease in conductivity with decrease in 
oxygen present may mean that the oxide 
is in combination with the impurities, 
rather than with the copper. 


Two Valuable Papers. 


The conductivity of copper varies with 


its physical condition, but is less affected 
thereby than by the presence of arsenic 
or antimony. The tensile strength of cop- 
per varies almost directly as the reduc- 
tion in area, and the conductivity drops 
about 0.1 per cent for every 1,300 pounds 
gain in tensile strength. The effect of an- 
nealing hard-drawn wire is to increase the 
conductivity, the increase varying with the 
annealing temperature until, approxi- 
mately, it is 1,100 degrees. If the tem- 
perature is carried beyond this point, the 
conductivity again decreases. The ques- 
tion arises whether the lower conductivity 
due to overheating is caused by the ab- 
sorption of oxygen, or by a change in the 
physical state. To investigate this it was 
first attempted to anneal copper in a 
neutral atmosphere, or to protect it by 
some non-oxidizable coating, but the re- 
sults were not very satisfactory. When the 
overheated wire was immersed in dilute 
nitric acid until the diameter was con- 
siderably reduced, there was no appreciable 
change in the conductivity. This indi- 
cated that any chemical change taking 
place was uniform throughout the wire. 
In another test, samples of burned wire 
were drawn to a small size, reannealed, 
and then tested; and as the original con- 
ductivity was recovered, the tests indi- 
cated that the change was of a physical, 
and not of a chemical, nature. 

Microphotographic studies of copper 
are useful, as they indicate the physical 
condition. Good cast copper shows a dis- 
tinct crystalline formation. Where im- 
purities are present, the crystals are small- 
er and the cleavage is in different direc- 
tions in the grains. When the copper is 
rolled and drawn the granular construc- 
tion is broken down and a fine fibre re- 
sults; and when the copper is burned or 
overheated, crystallization begins again. 
In cast copper the conductivity results 
from the combined conductivities of the 
pure copper grains and the impure matrix 
of cement. When this is rolled, the struc- 
ture is broken down, and the complex 
shunt and series circuits are rearranged 
to better advantage. In handling wire, 
the cement is softened and all internal 
strain is equalized. In burning, crystal- 
line growth is started and reverts the 
metal to the original condition. 

In opening the discussion, President 
Arnold called attention to the need of 
specifications for copper used in railway 


work. At present the engineer is usually 
satisfied to call for ninety-eight per cent 


conductivity, leaving the rest to the manu- 


facturer. He thought that good service 
could be done by the manufacturers if 
they would tell the engineers how specifi- 
cations for copper should be drawn, and 
what qualities should be called for. 

Mr. F. J. Newbury, of Trenton, said 
that the conductivity test for the purity 
of copper was used because it is delicate 
and easily made. He called attention to 
the increase in resistance and the decrease 
in tensile strength of copper wires when 
stranded. Thus, a stranded wire of a 
given weight per foot will have a lower ten- 
sile strength and a resistance about three 
per cent greater than a solid wire of equal 
weight. The change in resistance and 
tensile strength due to stranding is un- 
certain, and he suggested that engineers, 
in calling for stranded wire, specify the 
qualities required of the individual 
strands, and not of the complete cable. 
Good values for commercial copper to- 
day are about 100 per cent conductivity, 
with a tensile strength varying from 50,- 
000 to 65,000 pounds per square inch. 
Sixty-eight thousand pounds can be got, 
but only with difficulty. 

President Arnold did not agree with the 
suggestion made for specifying the quali- 
ties of the individual strands of a cable. 
The engineer is looking for net results, 
and is willing to leave the quality of in- 
dividual strands to the manufacturers. 

The second paper of the evening was 
an excellent one by Mr. Lamar Lyndon, 
of New York city, entitled “The Com- 
parative Behavior of Floating and Booster- 
Controlled Batteries on Fluctuating 
Loads.” This paper will be found on 
another page of this issue. It considers 
various methods of using storage batteries 
for reducing the load variations on a sta- 
tion. Each case is considered fully, and 
a method is given for predetermining the 
result. The various cases are then com- 
pared to show which gives the best re- 
sulte. i 

President Arnold, in opening the dis- 
cussion, spoke of the value of studies of 
this kind. Only a few years ago it was 
almost impossible to obtain any reliable 
information upon the performance of the 
storage battery, and its value for such 


purposes was questioned by a good num- 


ber of engineers. To-day the opinion has 
changed, and is almost unanimously in 
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favor of batteries for such purposes as 
here discussed. 

Mr. J. R. Appleton, of Philadelphia, 
emphasized the value of a storage battery 
for relieving the stress on a Station, and 
he gave as an illustration the experience 
of a station in California, operating a 
railroad in connection with a ferry, where, 
before the installation of the battery, two 
generators, with an aggregate output of 
1,450 kilowatts, had been unable to handle 
the load satisfactorily, even with a man 
standing constantly at the throttle of 
each engine. After the installation 
of the battery the larger generator, 
rated at 850 kilowatts, carried the 
load without any difficulty whatever, al- 
though there were variations of 2,600 
amperes. 

Mr. A. S. Hubbard, of New York, said 
that in selecting a battery it was desirable 
to choose one with a large plate surface, 
so that the battery might be able to take 
care of the most violent load fluctuations. 

Mr. J. L. Woodbridge, of Philadelphia, 
said that it was impossible to use one 
battery for both steadying the load on 
the generator and regulating the voltage 
out on the line. If both results were nec- 
essary, two batteries must be installed. 

Professor W. E. Goldsborough, of Pur- 
due University, La Fayette, Ind., de- 
scribed the result of installing a battery 
in St. Louis. This had been located at 
the centre of distribution and enabled the 
company to take down copper enough from 
the line to pay for the battery and the 
auxiliary machinery at the station. In 
his opinion engineers would never be able 
to get along safely without the storage bat- 
tery, even if they adopt alternating sys- 
tems. 

Mr. J. W. Lieb, Jr., New York city, 
said that large generating stations have 
become so important as to make it im- 
perative to use all possible safeguards 
against interruption., One of the most 
important features in station operation 
is constancy of field excitation, and here 
the storage battery becomes absolutely es- 
sential. The battery is floated on the 
exciting circuit, and it is desirable not 
only to prevent the interruption of cur- 
rent, but to prevent serious fluctuations 
in the voltage of the exciting circuit. At 
first it was thought that it might be 
necessary to use a booster of some sort, 
which would act instantaneously in case 
of accident to the exciting sets, to prevent 
a change in voltage on the exciting cir- 
cuit. However, experimenting with a 
10,000-kilowatt installation had shown 
that the battery alone was all that was 
required. In direct-current systems of dis- 
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tribution, developed with alternating- 
current transmission, the storage battery 
becomes most essential, even more so than 
in a pure direct-current system, because 
the disturbances occurring are more vio- 
lent. In such systems the storage battery 
installation on the line should be fifteen 
per cent to thirty per cent of the total 
generator output at the station. It would 
be hazardous to undertake a large system 
without such an auxiliary. 

Mr. W. W. Donaldson, of New York 
city, said that in investigating the be- 
havior of a storage battery installation, 
it was desirable to study the diurnal 
activity of the batteries. The battery in- 
stalled should be of such a capacity that 
it will work, and not merely smooth out 
the variations in load of the station. If 
the battery is put on a line and does zero 
work in regulating the fluctuations it ig 
of no value. ‘aking the kilowatt ca- 


- pacity at the one-hour rate as a basis, with 


a wattmeter placed on the discharge side, 
with a polarized relay, so as to show dis- 
charge, at the end of the day one may find 
one only has a number of watts registered 
equal to the discharge capacity at the 
one-hour rate. This might be termed the 
diurnal activity of the battery. To his 
mind, the battery properly installed, with 
proper booster regulation, should do more 
than that. The more work that can be 
done with the battery above zero, the 
more one is getting for his money. If 
the battery discharges once a day, it does 
a certain amount of work; but if it dis- 
charges three or four times a day, it does 
proportionately that much greater work. 
This question of diurnal activity is not 
given the consideration it should receive. 

Professor Goldsborough also emphasized 
the importance of selecting a battery of 
such size that it would have work to do, 
as this would keep it in better condition. 
The storage battery not only reduces the 
load variations to a minimum, and thus 
makes possible the operation of the station 
under the best conditions, but it ensures 
continuity of service. By way of illus- 
tration, he spoke of an instance happen- 
ing in Chicago, where an interruption to 
the feed-water supply made it necessary 
to shut down the entire station during a 
heavy load. When the supply of water 
had been started again, the problem of 
throwing on the generators with every 
hght in the city turned on arose, and 
there was some doubt whether the station 
would be able to stand the strain. It was 
done, however, by means of a long rod, 
which closed all the switches at the same 
time. Such a contingency could not arise 
to-day, as, should the power station shut 


down, the storage battery would carry 
entire load. 

Mr. Lyndon said that, in preparing 
paper, he had endeavored only to cc 
one phase of the problem. The wl 
problem was an important one, but 
careful study of each case would lead 
a proper solution. 

The secretary of the Institute, ] 
R. W. Pope, announced that the Dece 
ber meeting would be held in the sa 
room, but after that the place of meet 
would be the auditorium of the Chemis 
Club, 108 West Fifty-fifth street, N 
York city. 
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BOOK REVIEWS. 


“Friction and Lubrication.” William 
Davis. Pittsburg. The Lubrication Publishi 
Company. Cloth. 236 pages. 5% by $} inch 
Numerous illustrations. 


This book is written by a practical m 
who has had a large amount of expe 
ence in the handling of lubricating o 
and in making experiments and fricti 
tests on various forms of mechanical d 
vices. The first chapter is devoted to 
review of the laws of friction, and simy 
examples are given to demonstrate the 
laws. Apparently every condition und 
which a lubricator can be used is take 
up, and the book will, no doubt, be | 
great practical value to men using m 
chinery of every character. 


*“ Home Mechanics for Amateurs.” Geor; 
M. Hopkins. New York. Munn & Compan, 
6 by 8} inches, 32W illu 


Cloth. 370 pE 


trations. Supplied by the ELECTRICAL REVIE 
at $1.50. 


This book is one of the Scientif 
American series, and is by the author c 
“Experimental Science.” A large nur 
ber of valuable hints is given by the av 


thor for the manipulation of tools an 
familiar apparatus in the production o 
ornamental and useful devices. Th 
chapter on the operation of the lathe, bot 
for metal work and woodwork, and in 
structions about drills and drilling, is ver 
complete, and the treatment is such a 
will be appreciated by the amateur. 2 
chapter is devoted to the making of mode 
engines and boilers, and this is taken u] 
in a very simple manner, so that even thi 
ordinary mechanic can understand th 
construction, though it may be entirel\ 
out of his line of work. A large part ol 
the book is given up to electricity, th 
whole of part seven being devoted to thi: 
subject. Under this head are taken uj 
the construction of a practical primary 
battery, an electric chime, a home-made 
electric night lamp, an electrical cabinet, 
a simple electric motor, how to make a 
sewing-machine motor without castings, 
a design for an electric launch motor, the 
Edison dynamo or motor, the utilization 
of 110-volt electric circuits for small fur- 
nace work, recordigg telegraph for ama- 
teurs, and how to make telephones and 
telephone calls. 
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Radium and Cancer. 

The Vienna Academy of Sciences re- 
cently commissioned Dr. Exner to enquire 
into the method of curing disease by radi- 
um, and he has submitted a report in re- 
spect to the treatment of cancer. Ac- 
cording to this report, in nine cases radi- 
um has effected very considerable abate- 
ment in the cancerous swelling, and in 
two of these cases the swelling has not re- 
appeared, although five months has elapsed 
since the treatment. In one case, where 
it was impossible to operate for a cancer 
in the palate, radium has effected con- 
siderable improvement. Dr. Exner con- 
cludes, that in cases in which an opera- 
tion is possible this course is preferable, 
but the radium treatment is advisable 
where an operation is impossible —Ab- 
stracted from Electrician (London), No- 
vember 6. 

Eaj 
A New Electrolyte for the Wehnelt 
Interrupter. 

When a sulphuric acid solution is used 
as the electrolyte for the Wehnelt inter- 
rupter, there are two drawbacks—first, a 
relatively high voltage is required for 
operation; second, a comparatively high 
current, varying according to the value of 
the voltage, must be used. The first dif- 
ficulty has been partly overcome by Car- 
pentier, by increasing the conductivity of 
thé electrolyte. The second difficulty is 
partially avoided by increasing the resist- 
ance of the interrupter and by diminish- 
ing the surface of the platinum point, so 
as to have the latter reach an incandes- 
cent state at a lower current. To im- 
prove the interrupter, Mr. D. E. Hauser 
has sought for a new electrolyte, and he 
has found that that best meeting the con- 
ditions is a half-saturated solution of mag- 
nesium sulphate, slightly acidulated with 
sulphuric acid. This electrolyte, though 
exhibiting a considerable conductivity, is 
not corrosive, and permits the operation 
to be started at a lower voltage. It also 
gives rise to an increased number of in- 
terruptions of the current. Mr. D. E 
Hauser found that this solution worked 
well with voltages as high as 118; but, 
by adding to a solution of sulphuric acid 
of the specific gravity of 1.05, twenty per 
cent of magnesium sulphate, the inter- 
rupter started at twenty volts, with a 
consumption of only five amperes. With 
sulphuric acid alone the best results at a 
voltage of twenty were obtained with a 
specific gravity of 1.305, fifteen amperes 
flowing.—Abstracted from the Electrical 
Engineer (London), November 6. 
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Relative Cost of Public Lighting by Gas 

and Electricity. 

In a report prepared by Mr. J. W. 
Bradley, for the council of the city of 
Westminster, comparative costs are given 
for street lighting by gas and electricity. 
This city is lighted by electric arcs, and 
by gas burned in ordinary flat-flame burn- 
ers, in single burners with incandescent 
mantles, in lamps having four burners 
grouped together with incandescent man- 
tles, and in Sugg high-pressure lamps with 
incandescent mantles. All the lamps burn 
about 3,900 hours per annum. The candle- 
power of the electric arcs is about 570. 
For flat-flame gas burners, and for those 
with single incandescent mantles, the 
candle-power is about fifty. For the 
lamps with four-grouped burners, the 
candle-power is 113, and for the Sugg 
high-pressure lamps it is 481. The total 
cost per electric are per year varies from 
$110 to $170, according to the location of 
the lamps. The average total cost per 
candle-power per year for these lamps 
varies from seventeen to thirty cents. For 
the ordinary flat-flame gas burners of 
from forty-eight to fifty-eight candle- 
power, the total cost per lamp per annum 
varies from $30 to $47.70. The average 
cost per candle-power per year varies from 
fifty cents for the fifty-eight-candle-power 
to ninety-five cents for the forty-eight- 
candle-power burners. For the single- 
burner incandescent mantle the cost varies 
from $14.45 to $17.50. The average total 
cost per candle-power per year is about 
thirty-seven cents. For the lamps with 
four incandescent mantles the total cost 
per annum is $66.60. The average cost 
per candle-power per year is about sixty- 
two cents. For the Sugg high-pressure 
lamps, the total cost per year is $91.25, 
and the average cost per candle-power 
per year is twenty-one cents.—A bstracted 
from Engineering (London), November 


6. 
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Electrolytic Preparation of Metallic 
Powders. 

If an electrolyte composed of a metallic 
compound be electrolyzed with a mercury 
cathode, a corresponding amalgam is ob- 
tained, and this may be done in the case 
of metals which ordinarily do not form 
amalgams. This furnishes a convenient 
method of preparing metallic powders, 
and has been used for this purpose by 
M. A. Zamboni. The amalgam is pre- 
pared as indicated above, the excess mer- 
cury is pressed out and is then heated to 


distill off the mercury. The metal re- 
maining behind can then easily be re- 
duced to a fine powder, and in conse- 
quence of the treatment is in a pure con- 
dition. The method is suitable for pre- 
paring powders for the Edison storage 
battery.—Translated and abstracted from 
L Electricien (Paris), November 7%. 
a 
Radium and Plants. 

With a view of obtaining information 
regarding the sensibility of protoplasm 
toward the radiations of radium, Mr. 
Henry H. Dixon distributed 100 cress 
seeds uniformly over the surface of some 
sand contained in a saucer. Then a tube 
containing five milligrammes of pure 
radium bromide was supported at a height 
of one centimetre over the centre of the 
sand. During the experiment the saucer 


was covered with a glass shade and was . 


kept in the dark. After two days, germi- 
nation took place nearly simultaneously 
all over the sand, the growth of all the 
seedlings being nearly uniform; but a 
close comparison showed that the seed- 
lings immediately under the radium tube 
were retarded in their development to 
some extent. This retardation was ap- 
parent in the seedlings situated within 
a radius of about two centimetres of the 
radium bromide. Besides being smaller, 
they developed fewer and shorter hair 
roots than those nearer the mangin of 
the sand. The subsequent growth of the 
plants seemed to be in no way affected by 
the radium, nor did it appear to exercise 
any noxious effects, other than the re- 
tardation just described. The experi- 
ment was repeated twice with the same 
results. To determine if motile organ- 
isms are sensitive to the radiations, Mr. 
Dixon enclosed the radium in a tube of 
water containing large quantities of vol- 
vox globator. Extraneous light was cut 
off during the experiment. After twenty 
hours many of the volvox colonies had 
sunk to the bottom of the vessel, but they 
were evenly distributed over the bottom, 
while those that were still swimming in 
the water were also uniformly distributed 
through it, some being in contact with 
the radium tube. None showed signs of 
being attracted to or repelled from it. 
These experiments indicate that the radia- 
tions emitted by radium bromide are not 
able to produce marked effects in a short 
time on these vegetable cells and tissues. 


—Abstracted from Nature (London), 
November 5. 
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Photometric Tests of the Chemical Brightness 
of Burning Magnesium and Phosphorus. 


Bunsen and Roscoe have said that the 
burning of magnesium gives a simple 
and safe method of making photometric 
measurements. Herr J. M. Eder has 
found that magnesium light may also 
be put to other uses. The optical bright- 
ness of magnesium, burning in air, of 
which 7.4 milligrammes burn in one sec- 
ond, is 135 candles. The chemical bright- 
ness with free action upon silver bromide 
plates for one milligramme of magnesium 
is 435 second-metre-candle ; for one milli- 
gramme of magnesium, acting on silver 
chloride, it is 872 second-metre-candles. 
Aluminum in sheet form, burned in air, 
gives, for one milligramme, a chemical 
effect on silver bromide of fourteen sec- 
ond-metre-candles; while the same ma- 
terial, burned in oxygen, gives from 715 
to 824. Phosphorus, in comparison with 
magnesium and aluminum, as a source 
of light for chemical action, is of little 
value-—T'ranslated and abstracted from 
the Journal fiir Gasbeleuchtung und Was- 
serversorgung (Munich), November Y. 

# 

Acceleration of Steam Locomotives. 

In a technical study of train accelera- 
tion made recently by Messrs. D. W. D’Al- 
ton and John Manheim, London, the 
oninion is expressed that the eighty or 
100-ton locomotive will not give the ac- 
celeration required for handling subur- 
ban traffic. Even leaving the great ques- 
tions of economy, life of permanent way, 
and impracticability as a consequence of 
huge dimensions and weight out of the 
question, they reach the conclusion that 
the locomotive engineer, although he may 
overcome all his difficulties and construct 

a boiler—perhaps a water-tube one—which 
Will keep steady steam, and increase its 
weight almost to the point at which the 
engineer responsible for permanent way 
will protest, he will find that his engine 
will require more than double the energy 
Which the electric train asks for. This 
comparison is made only at a speed limit 
of twenty-two miles per hour, and sta- 
tions one mile apart. These are the con- 
ditions which must be met, if the com- 
petition of the electric tramways in the 
vicinity of large cities is to be broken 
down.—Abstracted from the Railway 
News (London), November 7. 
A 
The Capacity of a Geissler Tube in a Mag- 
netic Field. 

The variations in the capacity of a 
Geissler tube, caused by a magnetic field, 
have been studied by Herren E. Lapuchin 
and A. Afanasieff. Three series of ex- 
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periments were carried out: first, without 


the magnetic field ; one in which the tube 
lay parallel to, and the other in which 
the tube lay at right angles to the lines 
of force. They find that when the tube 
is not in a magnetic field the capacity is 
constant so long as there is no illumina- 
tion of the tube. The capacity in this 
case appears to be that of the electrodes 
alone. This condition holds for air press- 
ures from one atmosphere to fifty milli- 
metres. At lower pressures illumination 
appears, and the capacity increases rapid- 
ly. It reaches its maximum at a pressure 
of one millimetre. By further exhaustion, 
to pressure of 0.07 millimetre the ca- 
pacity diminishes. From 0.07 milli- 
metre to 0.03 millimetre pressure there 
is a sudden decrease in the capacity. When 
the magnetic field is parallel to the tube 
it has no marked effect upon the capac- 
ity, so long as the pressure in the tube is 
greater than one millimetre and there is 
no illumination. As the pressure is de- 
creased from one millimetre, the effect 
of the field becomes marked, the capacity 
of the tube diminishes. At the same time 
the illumination is distorted, and is split 
into two rays. When the pressure on the 
tube has been reduced to 0.07 millimetre, 
the effect of the magnetic field decreases, 
and at a pressure of 0.03 millimetre the 
capacity is not much greater than that of 
the electrode. When the tube is perpen- 
dicular to the magnetic field, the effect 
of the magnetic field appears much sooner, 
the illumination is distorted, and the ca- 
pacity increases, the maximum increase 
appearing with a pressure of five milli- 
metres. With further exhaustion, the 
effect of the field decreases until, after 
a pressure of 0.05 millimetre, the capac- 
ity is not increased by the field. With 
still further exhaustion, the field de- 
creases the capacity of the tube, the action 
being analogous to that of tube parallel 
to the fieldd.—Translated and abstracted 
from the Physikalische Zeitschrift (Leip- 


sic), November 1. 
# 


Seeing at a Distance by Electricity. 

The various methods which have been 
proposed from time to time for transmit- 
ting sight electrically have been studied 
by M. A. Nisco, but they seem to him to 
lack certain necessary features. He has 
therefore devised the following system, 
which he believes to be practical. A sen- 
sitive screen is prepared by coating a 
metallic net with some insulating gum. 
Into the meshes of this net copper wires 
are inserted before the insulation hard- 
ens. After drying, the surface is dressed 
off with a file, and is then coated with 


selenium, thus forming a sensitive c 
nection between the wires and the 
The screen prepared in this way is trea 
to crystallize the selenium, so as to br 
it into the proper sensitive condition, 1 
copper wires which terminate in the scr 
are then led into an ebonite cylinder, a 
pass out through holes corresnonding 
position to their termination in the s 
sitive screen. These holes are arrang 
in spirals in such a way that a metal 
blade which revolves around the cylinc 
successively makes contact with every t 
minal. The blade is revolved about t 
cylinder at a speed of 600 revolutions Į 
minute, so that every contact is repeat 
ten times a second. From the blade a: 
from the wire net of the sensitive scree 
wires are led through a battery and to 
telephone receiver. If a picture be throv 
upon the sensitive screen, and the bla 
be revolved about the cylinder, a varyir 
current will be sent through the telephon 
the intensity of which will vary wit 
each contact, according to the intensit 
of the light falling upon the corresponc 
ing section of the screen. This telephor 
by means of a sensitive carbon micre 
phone, repeats through the transmiasio 
line the current variations produced b 
the apparatus just described. At the re 
ceiving station a second telephone repeat 
the variations in current through a sec 
ond microphone in a local circuit arranges 
to produce a spark. The intensity of th 
spark at any instant corresponds to th 
intensity of illumination of a particula: 
part of the selenium screen. This spark: 
gap is placed within a cylinder having 
spiral slots, and the slotted cylinder re: 
volves in synchronism with the contact 
blade at the transmitting station. Thi: 
arrangement throws the light of each 
spark on such a part of a receiving screen 
so as to produce an illuminated image 
similar to that thrown on the sensitive 
recelving screen. The method can only 
produce variations in illumination. It 
requires two wires, one for synchronizing 
the moving parts, and one for transmitting 
the varying current.—Translated and ab- 


stracted from Electro (Brussels), Octo- 


ber. 


o> 


Transactions of the American Elec- 
trochemical Society. 

Volume iv of the transactions of the 
American Electrochemical Society con- 
tains the papers and discussions of the 
fourth general meeting, held at Niagara 
Falls, N. Y., September 17 to 19, in- 
clusive. This volume is now being dis- 
tributed. 
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Electrical Patents. 


Mr. Andre Blondel, a Frenchman, re- 
siding in Paris, France, has patented in 
his country a new type of arc lamp. The 
feature of this lamp he describes as fol- 
The invention ‘has relation to an 
‘ectric are lamp of the type or claas where 
in one or both of the carbons is or are 
combined with light-producing salts; and 
in such connection it relates to the con- 
struction and arrangement of the parts 
of the lamp whereby the composite car- 
bons can be economically and advanta- 
seously employed. Heretofore, it was 
known that the luminosity of highly in- 
candescent carbons could be increased if 
the carbon is mixed with salts of lime, 
magnesia or similar minerals. However, 
in the use of such carbons it has been 
found that certain disadvantages due to 
the nature of the carbon were present— 
namely, the production of melted scoria, 
the diffusion of vapors and smoke, and 
the unsteadiness of the light. The prin- 
cipal objects of the invention are, first, 
to provide in an electric are lamp two 
vertically arranged carbons, one, the low- 
er and positive carbon, being mixed with 
the light-producing salts, and the upper 
electrode, either of carbon combined with 
a small percentage of these salts or of 
pure carbon provided with a refractory 
shield or plate encircling the carbon above 
the arc formed between the carbons; sec- 
ond, to provide an electric arc lamp with 
a smoke-consumer or draft passage, in 
addition to the two carbons and the re- 
fractory shield or, plate upon one of said 
carbons; third, to provide an electric arc 
lamp, wherein a composite carbon is op- 
posed to a substantially pure carbon, a 
combined means for preventing the ac- 
cumulation of scoria upon the carbon and 
the diffusion of smoke and vapors about 
the luminous centre of the lamp, as well 
as for securing an increase in the lumi- 
nosity of the are by refraction. The lower 
carbon is preferably the positive electrode 
when in a continuous-current lamp, and 
as such it consists of carbon mixed with 
the light-producing salts either in block 
or having a core of such composite car- 
bon surrounded by pure carbon. This 
lower carbon in an alternating current is 
the alternative electrode. The upper car- 
bon is preferably the negative electrode of 
a continuous-current Jamp, and as such it 
is essentially of pure carbon with a slight 
percentage of the light-producing salts 
either in block or in its core. It may, if 
desired, be formed of pure carbon with a 
composite covering. In alternating-cur- 
rent lamps this carbon is an alternative 
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electrode. Upon this upper or negative 
carbon is arranged a shield or plate of re- 
fractory material or metal. ‘This shield 
or plate may be of any preferred form, 
so long as it accomplishes the twofold pur- 
pose or function of protecting the upper 
carbon from vapors arising from the are 


by condensing said vapors of its under 


surface, as well as reflecting the light 
from above the arc downward from that 
surface upon which the vapors are con- 
densed. A number of advantages are 
claimed with the above described arrange- 
ment, some of which follow: “By placing 
the composite positive carbon below the 
upper or negative carbon a curious phe- 
nomenon arises. As is well known the 
luminous mineral vapors have a tendency 
to rise and separate themselves from the 
carbon or smoke vapors when the current 
flows from the upper to the lower carbon. 
The are in this instance is luminous only 
in its upper part, near the upper carbon. 
When, however, the composite carbon is 
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placed below the upper negative carbon, 
the ascending current heats the luminous 
vapors during the whole of their course, 
and when assisted by the shield or plate 
this results in an increase of the total 
luminous flux of from twenty-five to forty 
per cent in similar lamps and from one 


_hundred to three hundred per cent in 


other are lamps. Again, when the com- 
posite carbon is placed below, it is no 
longer licked by the flame, and hence 
produces less scoria. The scoria produced 
runs off the carbon without falling into 
the are. The upper carbon being sub- 
stantially pure produces no troublesome 
globules of scoria. To increase the steadi- 
ness of the light, it is preferable in alter- 
nating-current lamps to place in both car- 
bons a core containing alkaline salts, such 
as tartrates, carbonates, etc., of sodium 
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or potassium, etc. The combining of a 
small percentage of light-producing salts 
with the carbon of the upper electrode is 
of little value in continuous-current lamps 
except perhaps in reducing the consump- 
tion of the upper carbon. In alternating- 
current lamps, however, the combining of 
each carbon with the light-producing salts 
assists in increasing the luminosity of the 
arc. In such instances the lower carbon 
should contain from thirty to sixty per 
cent of mineral substance, whereas the 
upper carbon should contain from but five 
to twenty per cent of the salts of lime, 
etc., or a core of large diameter contain- 
ing a considerable quantity of this sub- 
stance. In any case the special feature is 
a composite lower carbon. In addition to 
this the shield or plate around the upper 
carbon protects it from the action of the 
flame, the ordinary function of a shield, 
and it condenses on its under surface ad- 
jacent to the are a large proportion of the 
mineral vapors, which form upon the 
shield or plate a white reflecting coating 
or layer. Its reflecting surface renders 
the light uniform by diffusing nearly the 
same quantity at all times, in all direc- 
tions.” 

A novel electric furnace has been 
patented by Mr. William 8S. Franklin, of 
South Bethlehem, Pa., who has made an 
assignment of one-half interest to Mr. 
Frederick Conlin, of the same place. The 
furnace is particularly intended for the 
reduction of iron ore, though useful for 
operating upon other substances. A 
suitable brick structure is provided with- 
in the lower portion, in which is formed a 
pear-shaped chamber, communicating at 
its upper end with a short cylindrical 
passage that terminates in a flaring or 
funnel mouth, by which materials are in- 
troduced into the furnace. At a level above 
the bottom of the lower chamber is lo- 
cated a layer of carbon, metal, or other 
suitable material constituting a conductor 
of electricity and preferably in the form 
of plates built into the structure. This 
also extends entirely around the chamber 
and constitutes a part of the wall thereof. 
The portions of the chamber which are 
not covered with the carbon and also the 
passage and the mouth are preferably 
lined with suitable refractory material. 
The layer of carbon is connected with a 
pole of a suitable source of electricity and 
constitutes one electrode of the furnace. 
The second electrode is in the form of an 
ordinary rod or bar of carbon, metal, or 
other suitable material, which is support- 
ed in any suitable manner so that it will 
hang down in the funnel mouth of the 
passageway with its lower end located in 
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the chamber. This bar is provided on its 
sides with downwardly inclined teeth. It 
is adjustably supported by any suitable 
means, preferably a shaft having a cam 
about which passes a strap having a lug 
that is pivoted to the upper end of the 
bar. Near the bottom of the chamber is 
located a vent that passes through the 
walls of the structure and communicates 
with said chamber, and at a higher level 
a second vent of a similar form is lo- 
cated. These are normally closed by 
suitable plugs. In the operation of the 
furnace, a portion of the chamber is filled 
with a molten electrical conductor which 
has a high resistance, such material as 
slag or glass being suitable for this pur- 
pose. The current of electricity is made 
to pass from the suspended electrode 
through the molten conductor to the layer 
of carbon in the walls, consequently the 
conductor is raised to and maintained at 
a very high temperature. If the upper 
electrode is partially immersed in the 
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molten conductor the heat developed will 
be almost entirely due to the resistance of 
the same. If, however, the upper elec- 
trode is above the upper surface of the 
molten conductor an arc will be formed 
between such electrode and the said sur- 
face, and the heat of such arc will be 
added to the heat developed by the resist- 
ance of the molten conductor. The ma- 
terial to be acted on by the furnace is 
introduced into the mouth or funnel and 
is fed slowly downward by any suitable 
means, as for instance, by the reciproca- 
tion of the electrode, the teeth of which 
operate upon the material surrounding 
the same. In its downward passage such 
material is first subjected to the action 
of the heat ascending from the molten 
conductor and afterward comes into con- 
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tact with the highly heated molten con- 
ductor itself. If the upper electrode is 
raised above the molten conductor the de- 
scending material is also directly acted 
upon by the arc formed between said elec- 
trode and such conductor. If the prod- 
uct resulting from the action of the heat 
or electricity, or both, on the descending 
material is of greater specific gravity than 
the molten conductor, such product will 
pass through said conductor and collect 
in the bottom of the receptacle. During 
the passage of the conductor, the product 
will be separated from impurities of 
lighter specific gravity than itself, as such 
impurities will either float on the surface 
of the molten conductor or will remain in 
the body thereof. The product then can 
be drawn from the lower vent, while the 
molten conductor can be kept at the 
proper level by means of the upper vent. 
Tf such product is of less specifie gravity 
than the molten conductor, the conductor 
will occupy the hottom portion of the re- 
ceptacle, while the product will accumu- 
late at the level of the upper vent and 
can be withdrawn therethrough. In such 
case, if the product be of greater con- 
ductivity than the molten conductor, it 
is desirable not to have the lower electrode 
extend above the level of the molten con- 


-© ductor. 


An electrical outlet box, having an ad- 
justable mouth, has been patented by Mr. 
Hubert Krantz, of New York. The box 
which is made of any suitable form is pro- 
vided with a cover having a projecting 
mouth, sleeve or base, the rim of which 
is outturned to form an annular flange. 
An adjustable sleeve embraces the mouth 
sleeve and has at its inner end an inturned 
flange that interlocks with the outturned 
flange of the rim. ‘This limits the out- 
ward movement of the adjustable sleeve. 
This adjustable sleeve is split so that it 
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SECTIONAL VIEW OF New ELECTRIC OUTLET 
Box. 
may be sprung over the flange rim of the 
box sleeve and it furthermore has an out- 
turned flange at its free end provided 
with openings. Adjusting screws pass 
through these openings, and either bear 
against or are threaded into the box. By 
rotating these screws the adjustable sleeve 
can be moved toward or from the cover 


and thus the length of the mouth cha 
as desired. 

An invention in systems of elect 
communication has been patented in 
country by two Englishmen, Me 
James T. Armstrong and Axel Or 
both residents of London, England. 
invention relates to means and appar 
for operating or controlling distant a, 
ratus or mechanisms without the emp 
ment of wire or other like connec 
between the controlling station and 
apparatus to be operated or control 
In carrying out this idea the inven 
provide transmitting apparatus with 
or more earth connections, through wl 
are conducted a combination of high. 
tential discharges and low-tension « 
rents whose circuit or circuits are c 
pleted through numerous lines of curt 
flow which traverses the earth. The tr: 
mitted impulses enter the earth by | 
of the earth connections and after trav 


ing the same return to complete the | 
cuit through the other. The receiving 
paratus is also provided with two or m 
carth connections which are adapted 
cut the lines of current flow at points 
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TRANSMITTING AND RECEIVING APPARATUS 
WIRELES8 TELEGRAPH System. 


different potential, causing some of t 
transmitted energy to flow through the 
and actuate the receiver. Preferably t 
transmitted discharges take place wi 
great rapidity, while the earth conne 
tions are also preferably some dista 


apart. 
_——_~@>e—____. 


Meeting of the Directors of the 
Hudson River Telephone 
Company. 

On November 19 the directors of tl 
Hudson Telephone Company held a mee 
ing at Albany, N. Y. Mr. James I 
Manning tendered his resignation = 
president of the company, to make wa 
for the election of a practical operatin 
telephone man, Mr. Charles F. Cutle 
president of the New York and of the Ne 
York & New Jersey Telephone com 
panies. During President Manning’ 
term the company’s subscribers increase 
from 7,000 to nearly 23,000. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Direct-Current Motor Grinders. 

The accompanying engraving shows a 
simple inexpensive motor grinder with 
ample power for lathes and planer tools, 
drills, ete. Two emery wheels, six inches 
diameter, one-half-inch face, five-eighths- 
inch bore, are mounted on a grinding 
spindle which is substituted for the ordi- 
nary shaft on a regular type of Emerson 
direct-cireuit motor, made by the Em- 
erson Electric Manufacturing Company, 
St. Louis, Mo. No tool rests are fur- 
nished, as experience indicates that they 
are unnecessary for a large proportion of 
the light grinding for which this outfit 
is designed. 

This grinder forms a valuable adjunct 
to any machine tool where frequent grind- 
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ing of the cutters is necessary, as the 
motor may be placed close at hand, on a 
near-by post, as shown, or on any 
bench where current is available. Very 
often it is possible to locate this outfit 
in a busy part of the shop, where it will 
conveniently serve a number of tools, and 
where line shafting is inaccessible, and 
when mounted on a shelf, the post forms 
a convenient back for switch, starting 
box, and fuse-block. 

The motor is of the Emerson type, de- 
signed for one-third horse-power normal 
load, but with a heavy overload capacity 
running as high as 100 per cent for a few 
moments. It is entirely enclosed to pre- 
vent injury from dust, dirt, etc., and has 
removable covers, giving access to the 
brushes. ‘The bearings of the motor are 
protected from injury by emery dust by 


brass caps surrounding the shaft, and are 
extra heavy and well proportioned for the 
work. The armature and commutator are 
of the engine type. The field is built up 
of mild steel laminations and has six poles 
with form-wound coils. 

This spindle is removable without diffi- 
culty, as the armature and commutator 
are arranged on an interior sleeve in place 
of being assembled directly on the shaft 
as is usual in motors of this size. The 
shaft or spindle may be withdrawn from 
this sleeve by knocking out one pin, and 
without disturbing the relation of the 
armature and commutator. 

This outfit meets almost all the require- 
ments of light grinding. The outfits are 
covered by the Emerson Electric Manu- 
facturing Company’s guarantee. 


Improvement in Automobile Design. 

In a report of a committee to the 
British Association, on the resistance of 
road vehicles to traction, the progress in 
automobile design is given as follows: In 
1895 Levassor made the run from Paris 
to Bordeaux in a five-horse-power car 
weighing about one ton, or one horse- 
power for 550 pounds dead weight. In 
1896 this weight was reduced to 365 
pounds per horse-power. In 1900 it fell 
to ninety pounds per horse-power. In the 
recent Paris-Madrid race, M. Gobron 
Brillie used a 100-horse-power car, the 
weight of which rated only twenty-two 
pounds per horse-power. This weight has 
been still further reduced in the case of 
motor bicycles, reaching as low a figure as 
17.5 pounds per horse-power, but there is 
not a corresponding increase in speed. In 
1901 M. Fournier made 53 ‘miles per hour 
with a _ twenty-eight-horse-power Mors, 
and last year M. de Knyff only slightly ex- 
ceeded 58.5 miles per hour with a seventy- 
horse-power machine—that is, an ad- 
ditional forty horse-power. The small in- 
crease in speed can be attributed partly 
to low resistance, but not all. An ex- 
tremely powerful motor must be ac- 
companied by a comparatively heavy load; 
otherwise, the wheels do not bite well and 
energy is wasted. The modern racing car 
skims along the surface of the course, 
without sufficiently close contact between 
the wheels and the ground. To overcome 
this defect, the driving wheels should be 
more heavily weighted and springs made 
less elastic. ; 


Adjustable Round Split Dies and 
Hand Taps. 

The Smith & Hemenway Company, 296 

Broadway, New York city, has added to 

its line of hardware specialties Bay State 
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taps and dies, manufactured by the Bay 
State Tap and Die Company, the entire 
market of which the Smith & Hemenway 
Company controls. These tools are made 
of highest grade steel, are well finished, 
and the manufacturer states have excellent 
wearing qualities. The workmanship exe- 
cuted by these tools is of a superior 
nature, and special attention has been paid 
by the maker to the pitch of the thread, 
which it is claimed is absolutely correct. 

United States standard “V” or Whit- 
worth form of thread will be made on any 
style tap or die. Each tap or die is sold 
under rigid guarantee, and should any 
defective tool be found, it will be ex- 
changed for a perfect one. 

The Smith & Hemenway Company has 
the entire marketing of the products of 
the following companies: Utica Drop 
Forge and Tool Company, manufacturer 
of pliers and nippers; Acme Ball Bearing 
Caster Company, manufacturer of casters 
and jacks; Bay State Tap and Die 
Company, manufacturer of taps and 
dies; Vandegrift Manufacturing Com- 
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pany, manufacturer of wrenches; Page- 
Storm Company, manufacturer of drop 
forges; Champion Manufacturing Com- 
pany, manufacturer of hammers, hatchets 
and ice picks. 
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Motor-Driven Fire Pumps. 


The Chicago Edison Company recently 
installed in the basement of Marshall 
Field & Company’s wholesale house, Chi- 
cago, a water-proof motor for fire protec- 
tion, which has attracted considerable at- 
tention. The equipment consists of a 
100-horse-power General Electric CE mo- 
tor geared through a single reduction to 
a Laidlaw-Dunn-Gordon eight and one- 
half by twelve duplex pump. The motor 
is shunt wound for 230 volts and is totally 
enclosed. It has a fan mounted on the 
armature shaft, inside of the frame, be- 
tween the armature and pinion end bear- 
ing. The purpose of this fan is to ven- 
tilate the windings by drawing air through 
a large wrought-iron pipe, screwed into 
a flange fastened on the front end of the 
motor frame. The air passes through the 
motor and is discharged from a similar 
opening at the opposite end, thus keeping 
the field coils and armature at a safe tem- 
perature when operating at full load. The 
electrical conductors to the motor are led 
in through a pipe screwed into the frame, 
and the construction is such that a fire 
stream of water can be played upon the 
motor or it can be completely submerged 
in water without injury. The pump oper- 
ates at sixty revolutions per minute and is 
connected to a sprinkler system extending 
to all parts of the buildings. The pressure 
of the system is maintained at 100 pounds 
per square inch, by means of a pressure 
gauge so constructed that when the press- 
ure goes below 100 pounds the needle or 
hand of the gauge closes an electrical cir- 
cuit through an automatic controller, thus 
starting the motor. When the pressure 
increases to the desired amount the gauge 
hand closes another circuit through the 
controller and stops the motor. The mo- 
tor controller being also water-proof, the 
basement in which the apparatus is lo- 
cated may become filled with water with- 
out shutting down the pump, an advan- 
tage which is obvious. 

The General Electric Company has also 
furnished an outfit to the Underwriters’ 
Bureau of Fire Protection Engineers, con- 
sisting of a CE, fifty-horse-power, 220- 
volt, totally enclosed and ventilated mo- 
tor, direct-connected to a No. 7 Quimby 
screw pump which has a capacity of 500 
gallons per minute at 100 pounds press- 
ure. The motor receives current from 
an Edison three-wire system and is con- 
trolled with an R-15-D rheostatic control- 
ler constructed so that the motor can be 
started on 110 volts and when up to about 
half speed is thrown on 220 volts by the 
reverse cylinder, the shunt field being con- 
nected permanently on 220 volts. This 
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gives twelve different speeds as follows, 
which is a great advantage for testing 


purposes: 
110 Volts. 220 Volts. 

Step 1, just turning over. ..470 R. P. M 
Sten 2, LER: E Mi 585 R. P. M. 
step 6, 200 R P. Mow cesaas 695 R. P. M. 
REED Sy OU R E Mariat 795 R. P.M 
Step 5,400 R. P. M........ 865 R. P. M. 
Giep 6,496 R. P. Mi owe vs 900 R. P. M. 


The motor is compound wound with ac- 
cumulative series winding. The resist- 
ance (dimensions twenty inches by twenty 
inches by twenty-six inches) used for 
starting is immersed in running water 
and takes up very little space in compari- 
son to air-cooled resistance. This outfit 
is installed at the Underwriters’ labora- 
tory at 67 East Twenty-first street, Chi- 
cago, and is used for testing hose, hose 


8 
A Fine Display of Electric Heating 
and Cooking Apparatus. 

The accompanying illustration shows 
an interesting display of electric heating 
and cooking apparatus exhibited in one 
of the large show-windows of R. H. Macy 
& Company, of New York city. This ap- 
paratus is manufactured by the Promethe- 
us Electric Company, 39 Cortlandt street, 
New York city. À 

The apparatus manufactured by this 
company has been described at length in 
the ELECTRICAL REVIEW and contains, as 
is well known, a resistance element 
which can be readily removed in case this 
should become necessary. 

In addition to the exhibition in the 
window, the Macy company has an at- 
tractive display and demonstration of 


electric cooking apparatus in the basement 
of the building. The sales since this 
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nozzles, sprinkler heads, valves and all ap- 
paratus used for fire protection. The 
Underwriters’ Engineers state that the 
motor has given universal satisfaction and 
they will be pleased to exhibit it in opera- 
tion to visitors at any time. 


Electrically Driven Pumps for 
Mine Drainage. 

The electrically driven pumps installed 
for drainage purposes in south Stafford- 
shire are said to be giving excellent re- 
sults, and it is thought that this method 
of draining will make possible the re- 
covery of many coal fields in that section 
of England, which are now lying drowned. 
It is stated that the substitution of elec- 
tricity for steam will make a difference of 
fivepence per ton of coal worked. 


crusade has begun have been considerable 
and entirely up to the expectations of the 
manufacturer. 

A large number of agencies have been 
established by the Prometheus company 
throughout the country, all of which are 
meeting with success. Orders have re- 
cently been received for the entire heat- 
ing equipment contract for the factory of 
F. Berg & Company, hat manufacturers, 
of Orange Valley, N. Y., as well as the 
heating equipment of two large ships now 
building in New London, Ct., for the 
Great Northern Company. 

A number of new industrial appliances 
have been perfected recently, such as 
cigar box branders, paste heaters and 
heaters for all machinery. All of these 
have been highly successful on account 
of the ease with which the elements can 
be applied to the machinery and the high 
efficiency of this method of application. 
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An Electro-Visual Thermo-Gage. 

In various industries accurate means 
are provided for measuring the different 
properties of the various materials which 
enter into the construction of the vast out- 
puts. Lengths are measured with the 
greatest accuracy by the aid of a delicate 
micrometer, weights by scales of various 
degrees of delicacy, densities by hydrom- 
eters, and the composition of various 
materials by mechanical analysis, ete. ; but 
while the lower temperatures are read by 
the aid of mercurial thermometers, the 
higher temperatures seem to have been 
left to guess at, or measured by the ob- 
servation of skilled operators. These 
operators determine the temperature by 
the color or degree of incandescence of the 
materials being heated. The Morse 
Thermo-Gage Company, ‘Trumansburg, 
N. Y.. has placed on the market a pyrome- 
ter, by means of which high temperatures 
can be accurately determined. This 
thermo-gage is based on a comparison of 
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color and degrees of incandescence and 
is covered by seven United States patents 
which are as follows: April 1, 1902, No. 
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696,878; April 1, 1902, No. 696,916; 
March 17, 1903, No. 722,770; August 4, 
1903, No. 735,361; August 4, 1903, No. 


Fic, 1.—DIAGRAMMATIC ILLUSTRATION, SHOWING Morse THERMO-GaGE. 


735,423; August 4, No. 735,424; August 
4, 1903, No. 735,525. 

The instrument is diagrammatically il- 
lustrated in Fig. 1, and consists of a 
lantern tube, incandescent lamp, rheostat 
and an ammeter. The incandescent lamp 
contains a specially designed filament and 
is placed in the lantern tube as shown in 
the illustration. If it is desired to measure 
the temperature of any substance being 
heated, the substance is viewed through 
the lantern tube and the coiled filament. 
Then the temperature, and consequently 
the color of the filament are raised, by ad- 
justing the rheostat, until it merges into 
the color of the’ substance. When the 
heating has reached this point, the fila- 
ment and the heated substance will be 
at the same temperature. This tempera- 
ture can then be determined by means 
of the ammeter and a table of constants 
which accompanies each instrument. If, 
on_the other hand, it is desired to heat 
the substance to a certain temperature, 
the rheostat is regulated until the am- 
meter indicates the desired temperature ; 
the substance is then heated and viewed 
through the lantern tube until it has 
reached the same degree of heating as the 
filament. When this point is reached, the 
substance is at the required temperature. 

Fig. 2 shows the instrument arranged 
for regulating the temperature of a lead 
bath, and Fig. 3 shows it in use in con- 
nestion with a heating furnace. 

Fig. 4 shows the instrument as arranged 
for the direct inspection of tools when 
heated in a blacksmith’s forge. The end 
of the tube is covered by a hood to ex- 
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clude all outside source of light, the hood 
having an opening on one side into which 
the tool is inserted. 

The manufacturer claims that a varia- 
tion in temperature to five degrees 
Fahrenheit either side of that of the fila- 
ment may be detected, while by using a 
magnifying glass this is reduced to one 
degree. Every steelworker is aware of the 
fact that high carbon steel is far more 
sensitive to heat than is low carbon steel, 
and there is no doubt that this fact has 
greatly restricted its use. The zone of 
hardening temperature for high carbon 
steel is, in fact, so narrow that it can not. 
The same hardener does not always con- 
fine himself to it and there is no doubt 
that with different hardeners the varia- 
tion in hardening temperature has often 
nullified the superior qualities of the steel. 
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cent lamp filament is subjected. The lat- 
ter is a glowing white heat, while the 
former is a “cherry red” or lower. At 
these temperatures the filaments are not 
found to deteriorate appreciably, one of 
them having been in constant use for the 
past three years. The readings of the 
ammeter are in all cases standardized in 
order that different instruments may give 
the same results. The graduations may 
be made to indicate the degrees of tem- 
peratures directly or they may be arbitrary 
marks for different brands of steel and 
different classes of work. 
World’s Fair Bulletin. 

The World’s Fuir Bulletin for Novem- 
ber, published by the World's Fair Pub- 
lishing Company, contains a great deal of 
interesting information and many fine 


nd 


Fic. 3.—Heat GAGE as Usep with a HEATING FURNACE. 


There is not found any deterioration of 
the filament, because the temperature at 
which steel is hardened is much lower 
than that to which the ordinary incandes- 


half-tones. This bulletin keeps the reader 
informed of the progress of the work on 
the different buildings, and also shows in 
half-tone the appearance of the work. Il- 


lustrations of the north side of the | 
chinery Building and the west front 
the Manufacturers Building make it 
pear that there is little more to do 
make these complete. A full list of 
departments and subjects to be und 
taken by the Congress of Arts a 
Sciences, together with the appointme 


Fia. 4.—Heat Gace as UsEb WITH A 
BLACK&MITH’S FORGE. 


io the different departments, is given. Th: 
list includes the foremost scientists c 
Germany, Switzerland, Austria, Russi: 
Great Britain and others. 
oe 

An Incandescent Lamp Meter. 

The Talmont Electric Engineerin 
Company, 150 Nassau street, New Yor 
city, has placed on the market an incan 
descent lamp meter. This consist 
of an amperemeter built in between th 
plug and the lamp socket. The dial i 
marked off to read from zero to 1.5 am 
peres. The instrument can be used fo 
either direct current or alternating cur 
rent. The range of the meter is fron 
eight to thirty-two candle-power at 64 t 
220 volts alternating current, forty t 
fifty cycles, and it is fitted with eithe 
Edison or Swan sockets. 

To operate, the meter is screwed int 
the lamp socket, and the lamp is attachec 
to the meter, as shown in the illustration 
Current is then turned on, and the needk 


on the-dial will indicate the consumptior 
of current. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 

CANADIAN TELEPHONE PROPOSITION—The organization of 
the Canadian Telephone and Telegraph Company, with headquarters 
at Ottawa, has been completed. The company has been chartered at 
4 recent session of the Dominion Parliament, and has made a de- 
posit of $25,000 with the government, as required by the act of 
incorporation. Another requirement, that $100,000 of stock be sub- 
scribed, has also been met. The total capital is $1,000,000. If the 
company can get the franchise from Ottawa council, it will begin 


the construction and installation of its system at once. The com- 
pany is empowered to build trunk lines, and the ultimate expecta- 
(ion is to stretch the system across the continent. 


EXTENSIVE NEW ZEALAND TRACTION SYSTEM—An ex- 
tensive electric traction system is to be constructed at Christchurch, 
New Zealand. There will be thirty-six miles of single track, in- 
cluding two and one-half miles of double track. Contracts will 
be let after March 17 for the power-house equipment, steam plant 
equipment, steel stack, traveling crane, cooling tower, car bodies, 
car trucks, car motors, compressed-air brakes, equipment of cars and 
sundry supplies, together with road-bed and auxiliary apparatus, in- 
cluding the overhead construction. Copies of the drawings, specifi- 
cations ana schedules may be had by the middle of December, on ap- 


plication at the office of the general agent for New Zealand, Vic- 
toria street, London. The engineer in charge of the proposition is 
F. H. Chamberlain. 


PROPOSITION FOR MUNICIPALLY OPERATED TRACTION 
IN NEW YORK CITY—It is stated that municipal officials are con- 
sidering a project to establish an electric car line service over the 
Williamsburgh bridge, to run from terminal to terminal, and to 
have no connection or relation with any transit system running to 
either the Brooklyn or the Manhattan side of the bridge. By this 
means the officials believe the bridge transit problem may be 
solved, in view of the alleged refusal so far of the Brooklyn Rapid 
Transit, the Interborough and the Interurban companies to make 
any proposition looking to a transit system over the bridge 


or connecting with it. The plan has not taken any absolute 
form, but the general scheme includes the building of a power- 
house, the laying of trolley tracks, and the running of bridge cars 
by either the overhead trolley or the third-rail system. 


NEW WESTERN POWER PLANT—It is announced that the 
McCloud River Electrical Power Company, of Shasta County, Cali- 
fornia, has completed arrangements for securing the necessary 
funds for installing its plant for developing the power of the 
Shasta river. The company plans to supply Oakland and San Fran- 
cisco with electric power, and will transmit 20,000 horse-power a 
distance of 275 miles. Light and power will also be supplied to the 
near-by towns along the way and to several of the largest mining 
companies in California. It is said that the company will expend 
$2,000,000 on the plant. The dam and power-house will cost some 
$850,000; the hydraulic and electrical equipment, $420,000, and the 


poles and lines, $275,000. James D. Schuyler, of San Francisco and 
Los Angeles, is the engineer in charge. The power plant will be 


located sixteen miles from Baird Spur, on the Oregon division of 
the Southern Pacific. 


WATER POWER LITIGATION IN WASHINGTON ENDED— 
After a long fight for control of the White river water power, a 
decision has been made by the Superior Court, in favor of the White 
River Power Company, owned by the estate of William T. Baker, of 
Chicago. The company has spent $250,000 in developing the work, 
and will push to completion a plant to generate 50,000 horse-power. 
The same interests own the Snoqualmie Falls power plant, now sup- 
plying Tacoma and Seattle, Wash. Another company, which owns 
the street railways of Tacoma and Seattle and the connecting in- 
terurban line, is constructing a $2,000,000 plant on Puyallup river, 
near Tacoma. This company also sought to obtain control of the 
White river power rights. The companies together will supply 


Tacoma with electric power. The possibility of diverting the waters 
of White river and dropping them over 800 feet was discovered 


about eight years ago by Mr. Edwin McHenry, now chief engineer 
of the Canadian Pacific Railway. 


ELECTRIC LIGHTING. 


COLUMBUS, OHIO—The Mt. Victory Electric Light Company, 
of Mt. Victory, has been incorporated with a capital of $10,000. 


ESSEX, IOWA~—Farris and Eastman, of Clarinda, propose an 
electric light plant for Essex. 


GLENWOOD, IOWA—The electric light power-house was dam- 
aged by fire, the macoinery being severely damaged. 


LOUISVILLE, KY.—The new electric light plant at Jackson has 


been completed, and the city is now lighted throughout by elec- 
tric lamps. 


TRIBES HILL, N. Y.—The Edison Light and Power Company 


of Amsterdam is preparing to furnish electric lights for this place 
and Fort Hunter. 


HARRISBURG, PA.—The council has awarded the contract for 
eighty-five street lights to the Steelton Light, Heat and Power Com- 
pany, at its bid of $53 per light per annum for five years. 


SIOUX FALLS, S. D—The electric light company has installed 
a large new dynamo at the Cascade plant. It is an alternating- 


current machine with a capacity of 2,300 volts, or enough for 3,000 
incandescent lights. 


NEWTON, N. J.—Ground has been broken for the new electric 
light planı. Assurance having been received that the equipment 


will be shipped at the date heretofore set and the company hopes 
to rush the work for its reception. | 


ST. PAUL, MINN.—The Columbia Power Company, of Minne 
apolis, has been incorporated with a capital of $1,000,000. William 
S. Herber, S. Edward Woodbury and Fred W. Bates, all of Minne- 
apolis, are the incorporators. 


NEW YORK, N. Y.—Plans have been filed with the Bureau 
of Buildings in Manhattan for a four-story and basement brick 


power-house to be erected by the New York Edison Company, to 
cost $85,000. 


JERSEY CITY, N. J—The North Jersey Street Railway Com- 
pany has bought another tract of land in this city and will erect 
a power-house to cost $350,000. Power will be furnished for the 
whole trolley system on this side of the Hackensack river. 


NEW BRUNSWICK, N. J.—At a meeting held in Newark the 
Central Electric Company, which supplies light and power to a 
dozen towns near its main plant in Metuchen, was purchased by 
the Public Service Corporation of New Jersey. 


EAST GREENWICH, R. I.—A five-year contract has been made 
by the city with the East Greenwich Electric Company. The com- 
pany is to provide thirty-seven arc lamps for $2,000 per year, and 
also a number of incandescent lights at $13.20 per light per year. 


BILOXI, MISS.—A deal has been closed whereby the Biloxi 
Electric Light Company has passed into the control of the Biloxi 
Electric Street Railway and Power Company. The consideration 
was $29,500 in cash and $18,000 in stock. 


ALBANY, N. Y.—F. Y. Lyon, H. A. Bradley and Benjamin Pat- 
terson, all of the city of New York, have capitalized the Bradley 


Universal Heat, Light and Power Company with a capital of $100,- 
000. 


VISALA, CAL.—The permit for the construction of a new power 
plant on the Tule river has been granted by the secretary of the 
interior, and work on construction will begin at once. It is said 
that there is now nothing in the way and that the enterprise will 
be pushed to completion with all possible speed. 


BOSTON, MASS.—The Lynn Gas and Electric Company has 
decided to place all its electrical wires underground in Lynn and 
the adjacent. towns where lighting is supplied and has asked per- 
mission to construct underground conduits in the city. The com- 
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pany plans to first remove all its overhead wires in the centre and 
closely settled portions of the city. 


ST. CHARLES, MINN.—At the first annual meeting of the 


stockholders of the St. Charles Electric Light Company, the fol- 


lowing directors were chosen for the ensuing year: A. B. Dyar, 
Acil Hendee, Charles Knapp, George Miller and Charles Rabbin. 
The directors chose the following officers: Acil Hendee, president; 
Charles Rabbin, vice-president; Charles Knapp, secretary and 
treasurer. 


FAIRFIELD, ME.—The power-house of the Waterville & Fair- 
field Electric Railway and Light Company, used for the incandes- 
cent system of lighting, has been destroyed by fire. The loss to the 
machinery was about $6,000, covered by insurance. Loss to the 
building was slight. 


BATAVIA, N. Y.—The Consolidated Gas and Electric Company 
at a meeting of the stockholders voted to increase its capital stock 
from $200,000 to $300,000. Among the stockholders present were 
G. D. Miller, of Rochester; C. D. Lawton, of Boston, and Richard 
C. Garhart, of New York. The increased capital is to be used in the 
extension of the large plant which is at present under course of 


construction. 


ROSLYN, L. I—The Nassau Electric Light and Power Com- 
pany, of Roslyn, has been granted permission by the Hempstead 
town highway commissioners to erect poles and string wires on 
all town roads in the town of Hempstead, the privilege being sub- 
ject in all cases to the consent of abutting property owners. The 
company is to give a bond of $5,000 for the protection of the town 
against damages arising by reason of the franchise being granted. 


NEWBURGH, N. Y.—The Hillburn Electric Light Company is 
negotiating for right of way through the Ramapo valley to set 
poles and string wires for the purpose of supplying the villages 
of Monroe, Central Valley and the intermediate places with elec- 
tric lights. Measurements have been taken over the proposed route 
from Hiliburn to Monroe. The company may extend the line on to 
Highland Mills, also to Hillcrest Hall, the Summit Lake and Moun- 
tain Top hotels. 


LITTLE ROCK, ARK.—The Fordyce Light and Water Com- 
pany, of Fordyce, has been chartered by the secretary of state. The 
capital stock is $20,000, and the officers are B. H. Wood, president 
and treasurer, and J. G. Pattillo, vice-president. The other in- 
corporators are C. B. Hickey, W. R Ramsey, John M. Covey, G. M. 
Hampton, A. B. Banks, J. E. Hampton, Jr, T. M. Rowland, L 
Amis, E. R. Thomas, R. Finley, G. G. Gatling, E. A. Acruman, G. W. 
Smith, E. H. Stover, W. J. Proctor, G. N. Richardson and others. 


COLUMBUS, OHIO—The board of public service has submitted 
to City Solicitor Butler the detailed estimate for the construction 
of the lines of the new municipal electric light plant. The esti- 
mate covers the erection of the trunk lines and provides for several 
minor features of the plant. The estimate is for $60,000, and the 
money is in the hands of the city treasurer ready for certification 
by the auditor. The members of the board give it as their opinion 
that the plant will be ready for operation, furnishing 1,900 city 
lights, by the first of March. 


COLUMBUS, IND.—The city council has decided to install a 
new electric light plant, the one now in service having become 
practically worn out and obsolete. The new plant will be of suffi- 
cient capacity to furnish light for a much larger city than Colum- 
bus, with the purpose of furnishing lights for an extended period 
of years, and meeting the requirements of a growing municipality. 
Besides furnishing lights for street lighting purposes, the City Hall, 
fire department headquarters and waterworks will be lighted, and 
there is some talk of the city going into commercial lighting, but 
the latter proposition is not meeting with general favor. 


ROSLYN, L. I—The Nassau Light and Power Company, for- 
merly the Roslyn Light and Power Company, will move its plant, 
at present located on the line of the Oyster Bay branch of the 
Long Island Railroad a mile south of this village, to Glenwood. 
While the transfer will not be made until spring, work upon the 
new buildings will begin at once, and it is said they will have a 
capacity not exceeded by any electrical plant on Long Island and 
not excepting those in the Borough of Brooklyn. The tract pur- 
chased by the company comprises nine acres, upon which a 
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power-house will be erected, with a capacity for machinery w 
will be capable of generating electricity for supplying all of Na 
County. It is expected to have the plant completed and the 
moval of the present plant to Glenwood before next spring. 
Nassau company expects to realize several benefits from the ch: 
of location of its principal plant, one of the most importan 
which will be the reduction in freight rates, the one item of 
alone will amount to considerable within a year’s time. The 
plant will also be more central, the company now having 
siderable business in the town of Oyster Bay, including several st 
lighting contracts. 


TELEPHONE AND TELEGRAPH. 


WEST FRANKLIN, PA.—The LeFrank Telephone Company 
build a line from LeRoy to Franklin. 


NASHVILLE, TENN.—A charter has been granted to the H 
land Telephone Company with a capital of $1,000. 


WEBSTER CITY, IOWA—The Martin Telephone Company 
purchased and consolidated the Chamberlain toll lines, which o 
ate in Hamilton, Boone and Webster counties. 


AUGUSTA, ME.—The Bethel Local Telephone and Telegr 
Company has been incorporated with a capital of $5,000. F. 
Edwards and D. R. Smith are the incorporators. 


LOUISVILLE, KY.—The Oldham Telephone Company, of 4 
ham County, has been organized with a capital of $10,000. Jos 
Sauer, R. B. Blakemore and R. B. Cassady are the chief incorp 
tors. 


NASHVILLE, ILL.—At a meeting of the city council a francl 
was granted to the Rixman Telephone Company, of Irvington, 
operate a telephone system in thi: city and to establish a toll 
tion. The line of the company has been completed to the city lim 


CONNELLSVILLE, PA.—The Tri-State Telephone Company 
opened its new lines to Waynesburg, Greene County, and now 
connections with Fairmont and Wheeling and all intervening tow 
The company has started the building of its new line to Pittsbu 


GREENSBURG, IND.—The Decatur County Independent T 
phone Company has absorbed the Westport & Sardinia Teleph 
Company, and will operate that line through the local exchan 
The new arrangement will give access to the southern part of - 
county. 


DEADWOOD, S. D.—A new franchise has been granted — 
Nebraska Telephone Company by the council of Deadwood. 
gives the company the right to erect its poles and wires and | 
subways throughout the principal streets of Deadwood. It is | 
nounced by the company that it is prepared to expend upwards 
$30,000 on its plant and system in Deadwood. 


CROOKESVILLE, OHIO—The Crookesville Telephone Compa 
has been organized with a capital of $10,000, by J. B. Rhodes, J. 
Moore and Thomas F. Wilson, Will Harris and S. M. Winn, for i 
purpose of establishing an exchange as an adjunct to the Zan 
ville Telephone and Telegraph Company, with United States a 
Independent connections with all points that these lines reach 


LITTLE ROCK, ARK.—The Ozark & Cecil Telephone Compa 
has been chartered by the secretary of state. The capital stock 
$5,000, and the officers are: William Jones, president; W. G. Stor 
ton, vice-president, and J. C. Wiggins, secretary and _ treasur 
The other incorporators are J. F. Andrews, J. Bumpers, R. C. Bun 
ers, S. T. Bumpers, John E. Bryan, W. Carnaham, W. P. Evai 
G. W. Ford and others. 


AUTOMOBILE NOTE. 


GORDON-BENNETT CUP RACE—The Gordon-Bennett cup ra 
will be held in Germany, in the summer of 1904. The Automobi 
Club of America announces that as the driver of an American aui 
mobile in this race must be a member of the club, this opportuni 
is given of sending in applications. The American team will co 
sist of not more than three. It is further announced that the co] 
mittee will receive entries until the fifteenth of December, 190 
All entries must be accompanied by a description of the automobil 
also a check for $600, which will be refunded as soon as the tea 
has been definitely selected, in case the sender is not chosen. 
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ELECTRIC RAILWAYS. 


TRENTON, TENN.—A company under the name of the Gibson 
County Construction Company has been organized for the purpose 
of constructing an electric railway from Trenton to Eaton, Brazil 
and Gibson Wells. 


ANDERSON, IND.—The council has granted a fifty-year fran- 
chise to Wallace B. Campbel for an interurban electric railway 
into or through this city, the road to be in operation by July, 
1905. The proposed road will connect Anderson, Noblesville and 
Lebanon. 


WILMINGTON, DEL.—The Delaware Suburban Railway Com- 
pany, which will construct a line from this city to Newark, a dis- 
tance of twelve miles, and there connect with other lines which 
are to be constructed, expects to have the line to Newark com- 
pleted by May next. 


DETROIT, MICH.—The Michigan Central Traction Company has 
been organized here with a capital of $1,500,000, of which $250,000 
is paid up. The company will run limited trains between Detroit, 
Pontiac, Durand, Lansing, Grand Ledge, Grand Rapids, Battle 
Creek, Kalamazoo and Niles. 


SHARON, PA.—Farmers in this section of the state have 
formed a mutual company to obtain right of way, and will build a 
trolley line from Sharon to New Castle by way of New Wilming- 
ton. Pittsburg capitalists have promised to aid in the enterprise. 
The line will enable the farmers to market their grain without 
making Jong hauls as heretofore. 


MERIDAN, CT.—A syndicate of New York capitalists, repre- 
sented by Francis Atwater, has purchased the franchise of the 
Watertown & Litchfield Tramway Company. The company owns a 
charter to construct a trolley line from Watertown, through Morris, 
Litchfield, Goshen and Norfolk. It is stated that the new owners 
will construct the road next spring. The preliminary surveys have 
already been made. 


SPRINGFIELD, MASS.—lIt is announced by the officials of the 
Boston & Albany division that the Newton Lower Falls branch will 
soon be operated by electricity, the power to be furnished by the 
Watertown & Newton Electric Lighting Company. This branch is 
about eleven miles long, and runs from Riverside to Newton Lower 
Falls. It is understood that about forty trips a day will be made 
under the new arrangement. 


ST. PAUL, MINN.—Proceedings to condemn land for a right of 
way for a new electric line through southern Minnesota have been 
brought and about 100 miles of trackage land has been secured. 
A rural line will be constructed, running through Shakopee, Fari- 
bault, Mankato and Albert Lea to the Iowa line. The road will 
carry passengers, but it is expected that its chief revenue will be 
from freight or express service. 


LAKE PROVIDENCE, LA.—The Lake Providence & Gouldsboro 
Railway Company, Limited, with a capital of $100,000, has been 
chartered. The following are the officers and directors: Joseph L. 
Fischer, president; E. J. Hamley, secretary and treasurer; G. M. 
Purdy and W. C. Borcherding, directors. The purpose of the com- 
pany is to build and operate a line of street cars from Lake Provi- 
dence to Gouldsboro, a suburb of the town. 


LEWISTON, ME.—The Lewiston & Kennebec Street Railway has 
been formed to build twenty-one miles of electric railroad connect- 
ing Lewiston, Webster, Wales, Monmouth, Litchfield, West Gardi- 
ner and Gardiner, and running into Sabatis. The incorporators are 
Sidney M. Bird and Maynard S. Bird, of Rockland; George W. Hesel- 
ton, of Gardiner; John D. Clifford and Charles C. Benson, of Lewis- 
ton, and Edward W. Gross, of Auburn. The road will do an express, 
as well as a passenger, business. 


TOLEDO, OHIO—Incorporation papers for the Toledo, Bay 
Shore & Michigan Railway Company have been sent to Columbus, 
the incorporators being Frank D. Cope and Frank B. Gunnin, of 
Pittsburg, and Frank M. Ohl, Willis F. Brown and Joseph R. W. 
Cooper, of Toledo. The company will construct a road from the 
terminus of the Toledo Railways and Light Company, at the 
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Casino, to Point Place. The construction of the road will be com- 
menced at once, and completed as soon as possible. 


UPPER SANDUSKY, OH1O—The survey for an electric railway 
between Marion and Tiffin has been completed, and work has been 
begun on the route from here to Tiffin. The total distance will 
be about forty miles. It is stated by the projectors that the road 
has been financed by New York and Philadelphia capitalists, and 
that the preliminary work will be done this winter, so that con- 
struction work can be begun early next spring. When this gap is 
completed Cincinnati will be connected with Toledo, Sandusky and 
Cleveland, making a direct line from the lake to the Ohio river. 


DETROIT, MICH.—The Grand Rapids & Ionia Railway Com- 
pany, capitalized at $1,000,000, has been organized here and will 
build an electric line along private rights of way connecting Grand 
Rapids and Ionia, Mich., entering Grand Rapids over the tracks 
of the Grand Rapids Railway. The officers are: president, E. M. 
Hopkins, of New York and Detroit, president of the Dayton & 
Kenton: Electric Railway; vice-president, John T. Rich, Detroit; 
treasurer, C. H. Pomeroy, Saginaw; secretary, Frank Westcott, 
Vernon. The same men propose lIater to build lines connecting 
Ionia, Owosso, Lansing and Jackson. 


UNIONTOWN, PA.—Surveys are being made to connect Union- 
town with Pittsburg, by way of the Monongahela valley, by trolley. 
The line will run by Vance Mills, Smock, Brownsville, Fayette 
City and Bellevernon. Several bridges will be required over Red- 
stone creek. The road will run through a populous rural section, 
and pass several coal and coke works with not less than 60,000 
population. Frank M. Fuller, secretary of the Commonwealth; 
S. M. Graham, of the Fayette Title and Trust Company; Charles 
H. Seaton and other prominent local capitalists are owners of 
the franchise rights, and already have the line built from Monessen 
to Fayette City. 


MONTGOMERY, ALA.—A certificate of incorporation has been 
issued by the secretary of state to several prominent Birmingham 
people to build a new railroad to be known as the Birmingham & 
Lineville Railroad. The incorporators are S. E. Thompson, John 
S. Jemison, W. R. Prowell, R. H. Pearson, Robert Jemison, Vassar 
L. Allen, of Birmingham, and R. L. Ivey, of Lineville. It is set 
forth that the present terminal points of the road shall be Line 
ville and Pyriton, in Clay County. The right is given at some 
future time to build the road into Birmingham, through the coun- 
ties of Talladega, Shelby, St. Clair and Jefferson; also to extend 
the road into Randolph and Tallapoosa counties. The capital stock 
is $100,000, divided into shares of $1,000 each. 


WATERBURY, CT.—It has been announced that the Connecticut 
Railway and Lighting Company will immediately proceed to con- 
struct a trolley line between Waterbury and Cheshire, Ct. A fran- 
chise has been secured, the surveys have been completed, and needed 
rights of way are now being obtained. Construction of the road 
will put Waterbury in trolley communication with New Haven. 
Waterbury now has no trolley connection with any other mu- 
nicipality. This property, controlled by the United Gas Improve 
ment Company, of Philadelphia, is a combination of some fourteen 
street railways, gas and electric light companies. The railways 
embraced comprise about 160 miles of track. Recent income state- 
ments show gross earnings to be $1,615,384, net $679,082, interest 
charges and taxes $533,735, extraordinary expenses $57,533, and 
balance, surplus of $87,814. 


EAST HARTFORD, CT.—At a special meeting of the stock- 
holders of the East Hartford & Glastonbury Street Railway Com- 
pany, held recently, it was voted to accept the amendments to the 
company’s charter which were granted at the last session of the 
General Assembly. The amendments authorize the company to 
build various extensions in the towns of East Hartford and Glaston- 
bury. The company is a subsidiary corporation of the Hartford 
Street Railway Company, and the extensions will be constructed 
by the latter corporation. The Hartford Street Railway Company 
owns about ninety miles of main track and has enjoyed a prosperous 
existence for many years, having paid six per cent dividends regu- 
larly. Stock and bonds outstanding last July amounted to $1,000,- 
000 and $2,700,000 respectively. Gross earnings have steadily in- 
creased from $618,913 in 1899 to $780,558 in 1902, and the surplus 
from $443 in the former year to $37,213 last year. 
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November 28, 1903 


PERSONAL MENTION. 


MR. THOMAS ELLIOTT, of Pittsburg, Pa., has been appointed 
chief engineer of the Cincinnati Traction Company, Cincinnati, 
Ohio. 


MR. FRANK M. DUNLAP, M. E., of Detroit, Mich., has been 
appointed acting assistant professor of mechanical engineering in 
the University of Michigan. 


MR. DAVID MORRISON, of Cleveland, Ohio, has been elected 
president of the Mansfield & Eastern Electric Railway, to be built 
between Mansfield and Ashland. 


PROFESSOR C. F. CHANDLER, of Columbia University, gave a 
lecture before the American Philosophical Society recently, his sub- 
ject being “The Electrochemical Industries of Niagara Falls.” 


MR. HENRY B. BATES, formerly professor of electrical en- 
gineering in the Thomas S. Clarkson School of Technology, at Pots- 
dam, N. Y., has been appointed professor of electrical engineering 
in the University of Colorado. 


MR. CHARLES F. CUTLER, president of the New York and the 
New York & New Jersey Telephone companies, was elected presi- 
dent of the Hudson River Telephone Company, at a meeting of the 
directors held on November 19. 


MR. R. R. SUTHERLAND, general superintendent of the Chi- 
cago, Cincinnati & Louisville Railway, has tendered his resignation 
to accept the position of superintendent of the Chicago, Rock Island 
& Pacific Railway, at Topeka, Kan. 


MR. J. M. BRYANT, a graduate of Worcester (Mass.) Polytech- 
nic Institute, has been appointed instructor in electrical engineering 
in the University of Illinois. Mr. Bryant has had two years’ expe- 
rience with the General Electric Company, Schenectady, N. Y. 


MR. J. E. POWELL, chief mechanical and electrical engineer, 
supervising architect’s office, Treasury Department, Washington, 
D. C., recently left New York for Porto Rico, to be absent until 
January 1, on a tour of inspection of the government buildings of 
the Antilles. 


MR, H. H. VREELAND, president of the Interurban Street Rail- 
way Company, New York, and Mr. J. C. Hutchins, president of the 
Detroit United Railway Company, Detroit, Mich., have been elected 
honorary members of the Tramways and Light Railway Associa- 
tion, of Great Britain. 


DR. CLAYTON H. SHARP has been sent by the Lamp Testing 
Bureau, New York city, to inspect all of the principal electrical 
laboratories of Europe. During Dr. Sharp’s absence, Dr. C. P. 
Matthews, of Purdue University, La Fayette, Ind., will advise with 
the company concerning the photometric equipment of its new labo- 
ratory. 


MR. JOHN I. BEGGS, president of the Milwaukee Electric Rail- 
way and Light Company, has been appointed nominal manager 
during the World’s Fair period of the Union Electric Company, 
St. Louis, Mo., which has been awarded a contract to supply the 
World’s Fair 10,000 horse-power of electric current, beginning May 
1, 1904. 


MR. GEORGE H. MOSEMAN, Boston, Mass., has been appointed 
the first selling representative of the Weston Electrical Instrument 
Company, of Newark, N. J., for the New England territory. Mr. 
Moseman was connected with the General Electric Company for 
ten years, and the old United Edison Company, as well as with 
the Edison General Electric Company, four years previous to the 
formation of the General Electric Company. 


MR. A. A. THRESHER, of the Thresher Electric Company, 
Dayton, Ohio, was a New York visitor last week attending to im- 
portant business connected with his company, as well as taking in 
the banquet of the Naval Architects and the Horse Show. This 
company has greatly increased its output since taking over its 
large factory, and is one of the busiest and most successful elec- 
trical manufacturing houses in the Middle States. 


DR. BERGEN DAVIS exhibited at the meeting of the Physical. 


Society, recently held at Columbia University, New York city, his 
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apparatus in which mechanical rotation is produced by the ¢ 
trodeless discharge. The apparatus consists of a little anemom 
mounted at the centre of a vacuum tube. The discharge in the t 
is produced by an oscillating current in a surrounding coil. ' 
motion of the ions constituting this current then produces rotai 
in the anemometer. 


ELECTRICAL SECURITIES. 


Despite the general depression of values which still holds 
financial circles, there is a cheerfulness evidenced which is 
markable in its extent and strength. Except in the steel and i 
trade, there seems little to encourage the belief that there will 
any strong tendency toward a reaction in industrial conditic 
There has been so much recently in the speculative field to ra 
a doubt in the public mind as to the safety of speculation, that 
is not remarkable that the public is staying away from the marl 
even when contingencies which would ordinarily provoke a g 
rally occur. The daily reports of railroad earnings are satisfacto 
and the October report of foreign trade was encouraging. This 
port gave the second largest total of exports for a month in ı 
country’s history. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 21. 


New York: Closing 
Brooklyn Rapid Transit................. 3814 
Consolidated GaS ...... cc. ccc we ee cee 177% 
General Electric ...... ccc cere cscecaee 153 
Kings County Electric..............0000. 160 
Manhattan Elevated ...............ee0-- 138% 
Metropolitan Street Railway............. 114% 
New York & New Jersey Telephone...... 140 


Westinghouse Manufacturing Company... 165 
The annual stockholders’ meeting of the Metropolitan Securiti 
Company, the holding company of the Metropolitan Street Railw 
Company, will be held at 32 Liberty street, New York city, Dece 
ber 9 at 12 Mm. 


Boston: Closing. 
American Telephone and Telegraph...... 12514 
Edison Electric Illuminating..... AEE T 240 
Massachusetts Electric ..........cceeoees 76% 
New England Telephone..............0.. 120 


Western Telephone and Telegraph preferred 79 


The American Telephone and Telegraph instrument stateme 
for the month ended October 30 is as follows: gross output, 111,74 
returned, 49,885, leaving a net output of 61,864, as compared wi 
a net output of 55,446 for October, 1902. Since December 20 la 
the gross output has been 923,978 and the returned 408,716, leavit 
a net output of 515,262, as compared with 517,091 for the san 
period last year. The total number of instruments outstandi! 
October 30 was 3,665,582, against 3,042,697 at the same time la 


year. 


Philadelphia : Closing. 
Electric Company of America............ 13% 
Electric Storage Battery common......... 47 
Electric Storage Battery preferred....... 46 
Philadelphia Electric ...............e00. 5% 
Union Traction .. cc cessse cent wee eee aaes 437% 
United Gas Improvement................ 78% 

Chicago: Closing 
Chicago Telephone .......cccecccccccccce 12214 
Chicago Edison Lighħht........esssesssess 140 
Metropolitan Elevated preferred.......... 55 
National Carbon common........ Maeno teu's 17% 
National Carbon preferred............... 86% 
Union Traction common................. 5% 
Union Traction preferred................ 29 


NEW INCORPORATIONS. 


IRONTON, OHIO—The Eureka Trolley Company. $30,000. 
COLUMBUS, OHIO—The Mantua Light, Heat and Power Cor 


pany; $10,000; incorporators, Edgar P. Williams, Fred Price, C. } 
Williams, William J. Kelly and William O. Comer. 
& Hebran Telephone Company; $65,000; incorporators, Dwight ] 


The Pataska 


Sapp, Frank L. Beam, Clayton H. Bishop, Robert M. Greer, C. We 
ley Coe and Bonner M. Allen. 
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THE CROCKER-WHEELER COMPANY, Ampere, N. J., has es- 
tablished headquarters for the southern representative of its Wash- 
ington office, Mr. S. M. Conant, at 425 Empire Building, Atlanta, Ga. 


THE H. E. LINDSEY ELECTRICAL SUPPLY COMPANY, 1007- 
1011 Locust street, St. Louis, Mo., announces that it has changed 
the name of the company from the above to the Century Electric 
Company. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., general 
sales agent for the Zenith lamp, reports that the large increase in 
factory output which has recently been effected will obviate any 
further delay in filling orders for these lamps. 


THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., is distributing its new motor booklet No. 33. 
This is devoted to its “B” frames, a new size built to meet the de- 
mand for a smalı sized Northern machine. This booklet will be 
sent on request. 

THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., has re- 
ceived an order from Bills Brothers for a complete equipment for 
an automatic exchange of 2,000 stations (initial installation) for 
Sioux City, Iowa. The exchange will have an ultimate capacity of 
10,000 stations. 

THE SAWYER-MAN ELECTRIC COMPANY, New York city, 
N. Y., has recently issued an attractive booklet descriptive of the 
incandescent lamps which it manufactures, and also containing in- 
teresting suggestions for those who use incandescent lamps. This 
little book will be sent on request. 

THE ELECTRICAL APPLIANCE COMPANY, Cincinnati, Ohio, 
announces that it is meeting with a very large demand for the 
Churcher alternating-current rectifier, which it manufactures. 
This company will be pleased to send illustrated literature describ- 
ing the design and capacities of this apparatus on request. 


THE ELECTRIC CONTRACT COMPANY, 202-204 Centre street, 
New York city, has issued its new catalogue No. 4. This describes 
a fine line of electrical novelties, dry batteries and automobile 
specialties. The company is the general selling agent for Williams 
spark coils and Jaeger bulbs. This catalogue will be sent to any 
one upon request. 

THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Ct., is the manufacturer of the “Ideal” cord adjuster. 
This adjuster is easy to install, simple in construction, takes the 
strain entirely off the lamp, and stays adjusted. The device is en- 
tirely separate from the lamp cord. The New York office of the 
company is at 136 Liberty street. 


THE WARNER ELECTRIC COMPANY, Muncie, Ind., manufac- 
turer of electrical specialties, dry batteries, and the sole manufac- 
turer of the Warner pole-changer, announces that on November 2 
suit was brought in the United States Court against the Illinois 
Electric Specialty Company for the alleged infringement of patent 
ino. 685,887, issued November 5, 1901; reissued October 13, 1903; 
and No. 739,128, issued September 15, 1903, on the Warner pole- 
changer. 

THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has issued 
a circular calling attention to its line of electric fixtures. An entire 
room of its establishment has been fitted up for the purpose of 
displaying fixtures, and while the display itself is not large, the 
decorations are pleasing and of an exceedingly attractive nature. 
The fixtures shown are varied, including almost everything of an 
electrical or combination nature, as well as glassware and trim- 
mings. This display is a convincing argument that the company 
is an important factor in the fixture business, and is prepared to 
take care of a large and growing business. 


MR. GEORGE H. MOSEMAN announces that he has been ap- 
pointed selling agent for the Weston Electrical Instrument Com- 
pany, of Newark, N. J. He will be established at 176 Federal 
street, Boston, Mass. In establishing a selling agent in Boston, the 
company has responded to a demand for more direct connection 
with the large number of electrical engineers, electric light and 
power stations, educational institutions and others located through- 
out New England who are interested in electrical measuring in- 
struments, and appreciate the high grade of instruments for sta- 
tion, laboratory and testing work which this company has devel- 
oped. 
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THE LAMP TESTING BUREAU is equipping its electrical testing 
laboratory, Eightieth street and East End avenue, New York, with the 
most complete and up-to-date apparatus a wise and liberal manage- 
ment can procure. Nothing better indicates the broad policy of 
the company than the fact that it has recently sent its test officer, 
Dr. Clayton H. Sharp, to inspect all of the principal elecrical labo- 
ratories of Europe, so that, on his return, he may be better able to 
equip the new laboratory to meet the needs of those who require 
its services. During Dr. Sharp’s absence, the company has secured 
the services of Dr. C. P. Matthews, of Purdue University, La 
Fayette, Ind., to advise concerning the photometric equipment of 
the new laboratory. 


MR. G. M. GEST, the well-known subway conduit contractor, 
New York and Cincinnati, has been awarded the contract for the 
installation of a complete conduit system by the Manchester Elec- 
tric Company, Manchester, Mass. Manchester is an ideal resident 


` place for many of the prominent people of New England, and boasts 


of many fine private residences, and is modern in every way. This 
conduit system being installed requires in all a quarter of a million 
feet of conduit, and covers fifteen miles of streets. A system of 
this extent for a country residential place is rather unique. The 
increasing use of high-tension alternating currents, and the facility 
and modest expense with which conduit can now be laid, are mak- 
ing this form of underground engineering very popular. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, is distributing a bulletin describing the Bullock 
type “B” motors and generators. This type has been designed to 
meet the increasing demand for small machines which will success- 
fully withstand rough usage. The machines are thoroughly well 
built mechanically and electrically, and each machine is carefully 
tested before leaving the factory. They are guaranteed against 
mechanical and electrical defects for a period of one year. The 
generator rating for moderate-speed, open-type, compound-wound 
machines is 120 volts from six to twenty-five kilowatts. The motor 
rating for slow-speed machines is 120, 240 and 500 volts from one 
and one-quarter to twenty-five horse-power for open machines, and 
one to twenty horse-power for enciosed ones. The moderate-speed 
machines are from two and one-half to thirty-five horse-power for 
the open machines, and from two horse-power to twenty-five horse- 
power for the enclosed. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has recently closed a contract with the Indiana Interurban 
Construction Company for the installation of a battery of chloride 
accumulators for the Kokomo, Marion & Western Traction Com- 
pany, at Kokomo, Ind. This battery consists of 288 cells, having @ 
capacity of 384 kilowatts, and is to be used in regulating the load 
on sixty-cycle rotaries, so that the lighting and railroad service 
can be obtained from the same generators. A contract has also 
been closed with the Department of Commerce and Labor, Washing- 
ton, D. C., for two batteries, to be operated by the National Bureau 
of Standards, Wasnington; with the Clark University, Worcester, 
Mass., and the Bacon Air Lift Company, for the residence of Her- 
man B. Duryea, Westbury, L. I.—This latter installation consists 
of a battery of sixty-eight cells, having a capacity of forty-six kilo- 
watts, to be used for lighting and power after the generator plant 
has shut down for the night. 

THE KINSMAN ELECTRIC AND RAILWAY SUPPLY COM- 
PANY, 91 Liberty street, New York city, is booming the new Kins- 
man “Daylight” desk lamp, This electric desk lamp is constructed 
on scientific principles, and is of great value to those who are com- 
pelled to do desk work. The parabola effect creates a light which 
is soft and abundant and well distributed, leaving no shadows or 
dark corners on the desk. At the same time, the lamp is entirely 
shaded from the eyes. In appeartnce it is ornamental and attrac- 
tive, is adjustable in six directions, and in no way interferes with 
the opening and closing of a roll-top desk. Another specialty which 
this company is calling attention to is the Kinsman automobile 
cable. This cable is extremely flexible. It is made up with a core 
of high-tension conductor, surrounded by a sheathing of pure rub- 
ber. This, in turn, is surrounded by a covering of white core rub- 
ber, which is wrapped in a high-resistance vulcanized rubber, the 
whole being taped with an insulating braid. The braid and tape 
are protection from oil, and, with a lead covering, this cable is 
absolutely oil-proof. Circulars describing these and other special- 
ties manufactured by the Kinsman company will be sent upon re- 
quest. 
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INDUSTRIAL ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY. 


On another page of this issue will be found the first section of 
a second series of notes prepared by Mr. John B. C. Kershaw and 
dealing with recent progress in the industrial application of 
electrochemica] and electrometallurgical processes. The author 
has exceptional facilities for keeping in touch with the condi- 
tions prevailing in the older processes and for getting early and 
reliable information relating to newer methods and installa- 
tions. The notes will doubtless be appreciated by all interested 
in these lines of work. The first series of these notes appeared 
in the ELECTRICAL Review, January to April, 1903. 


CONSERVATISM DESIRABLE IN ELECTRICAL APPLICATIC 

In applying electrical methods to old processes or to new, 
inventor too often attempts too much. Instead of being sé 
fied to make a change in one stage of the process and perfect 1 
before passing to the next, he seeks to revise the whole pro 
—too often without complete success. If, on the other ha 
he would make use of electrical energy for that stage of the pı 
ess where it can be used to the best advantage, the success 
tained at this point would indicate whether it were worth wl 
to carry the development further, and the experience gall 
would be most helpful in new work. Moreover, the invent 
whole attention could be devoted to that one stage, and 
should make better progress in this way than if he were attem 
ing to change the entire process at once. 


Limitations of Electrical Methods Overlooked. 


The limitations of electrical methods are too often overlook 
in electrometallurgical processes. Since electrical energy can 
transmitted easily, handled conveniently, and may be used 
produce extremely high temperatures, it seems very suitable 4 
furnace operations; but in this application highly develop 
metallurgical processes must be contended with, and it becom 
a question whether the additional cost of the heat produced ek 
trically, as compared with that produced directly from fuel, c: 
be compensated for by the reduction in the cost at other poin 
Where only moderately high temperatures are desired, and t 
use of coal or gas is, in itself, not objectionable, there seer 
to be little reason for attempting to supply this heat electricall 
as to do so would simply add to the cost and perhaps bring abo 
failure. Thus, in reducing metals in the electric furnace, whe 
a high temperature is desirable to bring about the reduction, 
would seem advisable at first to limit the application of ele 
tricity to this one point only, such other heating as is require 
being brought about by other means. Or, as another illustratio) 
in making glass in an electric furnace, after fusing the raw ms 
terial it must be kept in a molten condition for about twenty 
four hours, so as to allow all entrapped air to escape and th 
molten mass to become transparent; but to maintain a large mas 
of glass in a molten condition for twenty-four hours with elec 
trical energy, would most certainly make the process too ex 


pensive to be commercial. 


The Ruling Factor. 


There are, of course, cases where questions of safety and con 
venience are all important, and considerations of cost are sec 
ondary; but such cases are not very frequently met in com 
mercial processes. In these, cost is generally the ruling factor 
and this should never be overlooked. Let electrical means be 
applied first wherever they can reduce cost, or where other means 
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vill not suffice, and other applications will follow later. It is 
10 disgrace to retain, in certain stages of an electrical process, 
lider methods which have proved to be economical. 


THE CONVENTION OF THE INTERSTATE INDEPENDENT 
TELEPHONE ASSOCIATION. 


The annual convention of the Interstate Independent 
Telephone Association will be held in Chicago, Ill., December 8, 
9 and 10. Of course, every one knows of the attractiveness and 
convenience of that city, as a convention headquarters, particu- 
larly as concerning telephone men. A large part of the manu- 
facturing element has permanent establishments in Chicago and 
this element has always been a prominent factor in conventions 
of independent telephone associations, and particularly so with 
regard to the Interstate Independent Telephone Association. 
The convention in 1904 is pledged to St. Louis, Mo., and no 
doubt the manufacturers will be strongly in evidence this year 


at Chicago. 
Another Successful Session. 


The association is one of the youngest of the independent 
telephone organizations, having been inaugurated in April, 
1902. Notwithstanding, it is a strong body, and thoroughly 
representative of the independent movement, embracing a large 
Its two 
former sessions have been marked by an enthusiasm and com- 


portion of the entire investment in this industry. 


pleteness that have almost paralleled the affairs of the national 
body and the present indications are that the third general 
gathering will not fall short, in point of attendance and in- 
terest, of those that have gone before. 


The Programme. 

The published programme anticipates an address of wel- 
come by the mayor of the municipality. Inasmuch ag Chicago 
is about to make an elaborate experiment in independent opera- 
tions and under a system involving radical differences from 
existing installations, there is an excellent opportunity here for 
something different from the stereotyped form of generalities 
and offering of the city privileges, ete. Mayor Harrison is pre- 
sumed to be an antagonist of monopolies and has recently gone 
on record as declaring vigorously in favor of a municipal lighting 
plant. It would therefore be refreshing to hear some matter-of- 
fact opinion on this subject from this source. The present execu- 
tive of the association, Senator C. E. Hull, is well equipped 
and will no doubt have a message of importance to convey 
to his listeners. At the last meeting the secretary, Mr. E. M. 
Coleman, offered some valuable suggestions as to unifying the 
work and establishing a firmer foundation of organization. His 
ideas on clearing-house methods and census-taking are particu- 
larly debatable and should receive a great deal of attention. 
There is a lamentable lack of accessible information with re- 
gard to independent statistics, and this should be remedied at 
once. 
Statistics Hard to Gather. 

Of course, any one who has watched the development can 
appreciate the apparent difficulty which the compilation of such 
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data would entail. But a start should be made. ‘The members 
of such associations are in possession of the facts and should en- 
courage all legitimate efforts to construct accurate tables of in- 
formation. 


Growth More Stable than Hitherto. 


Apropos of the compilation of comparative data, this should 
be easier as time goes on, as each year is seeing a decrease in the 
This does not 
mean that the movement is suffering any retardation, but rather 
that it is attracting slow-moving, careful investors and is losing 


mushroom growth of independent exchanges. 


all semblance of wildcat venturing. This is as it should be, for 


it matters little to the subscriber, after all, who gives him serv- 

ice, as long as it is given conscientiously. Members of the In- 

terstate Independent Telephone Association can be of great help 

one to the other only when they make their every effort toward 

a betterment of conditions where they can be improved, and then 

impart freely and fully the methods employed in doing so. 
ELECTROLYTIC DRILLING. 

In a brief article contributed to the October issue of the 
Llectrochemist and Metallurgist, Mr. Sherrard Cowper-Coles de- 
scribes an electrolytic method of drilling and slotting metals, 
which is an interesting application of electrolytic action as an aid 
to the machinist. In this method, the metal to be drilled is made 
the anode of an electrolytic cell, any other suitable material serv- 
ing for the cathode. A heavy current is then passed from the plate 
to the cathode through any convenient electrolyte, the effect, of 
course, being to dissolve metal from the cathode. In order to 
limit the action of the current to the section to be removed, the 
anode is covered with a soft rubber washer having an opening 
of the size and shape of the hole to be cut. In the apparatus, as 
devised, the electrolyte is confined in a vulcanite tube and, being 
rapidly circulated, prevents treeing of the deposited metal on 
the cathode, as this might cause a short-circuit. If a slot is 
desired, it is only necessary to move the apparatus over the metal 
where the cut is to be made. 


The Method Has Advantages. 


While this method will not give resulte as exact as drilling 
and slotting with a tool, it would seem suitable for a number of 
operations, and, although the electrolytic drilling proceeds 
slowly as compared with machine drilling, the method may be 
used without previous treatment of the metal. A hardened steel 
armor plate would be no more trouble to drill than a similar 
plate of soft steel. The work can proceed under water, poasibly 
While it is true a heavy 
current density would be necessary to carry on the work satis- 
factorily, the power required need ‘not be large, as the voltage 
riay be low. After the apparatus is set to work, it should not 
require much attention, and one man would certainly be able 
to take care of a good number of such drills. Thus, as the work 
can be carried on at a number of points simultaneously, the 
slowness with which the drilling proceeds at any one point would 
be, to a large extent, compensated for. 


with advantage in some instances. 
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THE MAGNETIC EFFECT OF ELECTRIC CONVECTION. 

According to the views held by Faraday and Maxwell, the 
motion of a body electrically charged should produce a magnetic 
field, and a method was suggested by Maxwell for testing this, 
which was first carried out brilliantly by Rowland in 1876. 
The method consisted simply in revolving a charged ebonite disc 
in the vicinity of an astatic magnetic needle. Since the charge 
which the disc could carry was necessarily small, as compared 
with the quantities involved in current flow, and as the velocity 
of the disc was also small compared with that of light, the 
deflections expected, even with the most delicate apparatus, 
could be but small. Rowland’s results, however, satisfied Helm- 
holtz, in whose laboratory the work was done. 


A Modified Method. 

Later an attempt was made by Lecher to repeat the work, 
but without success, though Rentgen, in one of his experi- 
ments, did observe a similar effect. In 1897 Crémieu undertook 
to investigate the subject by another method. If a moving 
charge sets up a magnetic field, a varying magnetic field, he 
argued, should exert a mechanical force upon a stationary elec- 
tric charge. He was, however, unable to detect any such effect. 
He then modified his experiment, in this way: he replaced the 
varying magnetic field by a varying electric field, set up by 
rapidly charging and discharging a disc, and he sought for an 
electric current induced in a coil of wire placed parallel to the 
charged surface. This action should set up a varying magnetic 
field if the Faraday-Maxwell theory be true, and such a reaction 
could readily be detected by a coil placed parallel to the disc 
and connected to a galvanometer through a suitable commutator. 
The work was most carefully carried out but gave only nega- 


tive results. 


Rowland’s Work Verified. 

To disprove or verify Crémieu’s work, Pender, working un- 
der Rowland, adopted Crémieu’s apparatus and obtained decid- 
edly positive results. He was even able from his data to calcu- 
late approximately the velocity of light, while Crémieu contin- 
ued to obtain his negative results. To settle the matter, Pender 
was invited to repeat his work at Paris, in conjunction with 
Crémieu, and he here verified his former result. Pender ob- 
tained deflections with his galvanometer; Crémieu, none. How- 
ever, by adopting Rowland’s apparatus, Crémieu was convinced, 
though he was unable to account for his failures with his own 
apparatus. It was then noticed that he had covered the con- 
ducting surface of the plates which he charged with a dielectric. 
Upon repeating the work without this coating, he succeeded in 
obtaining the long-sought deflection. 


What Effect Has the Dielectric? 

This work disposes of the last doubt thrown on Rowland’s 
work, but it has brought up an interesting question of the action 
of the dielectric. Vasilesco-Karpen attempted to answer this 
question, and modifying Crémieu’s arrangement so as to in- 
tensify the effect by means of a condenser and by revolving the 
charged disc he obtained deflections when the charged disc was 
covered with various dielectrics, indicating that a magnetic field 
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is set up in any case. This result is not in agreement w: 
observations of Crémieu and Pender, which remain unexp 


POWER FOR LIGHTING CARS. 

When electric lighting of cars was first suggested, the 
tion was doubtless raised against it by many, that to for 
locomotive to furnish the additional power required | 
lamps would be only throwing more work on an already 
loaded machine. This is true, but the amount of pow 
quired to light a car is comparatively so small that that 
by a long train would hardly be felt by the large locom 
which are now in use. The steam locomotive for a heavy 
would probably be rated at 1,000 horse-power, and it won 
working at about its full output when running at a good 
The lighting equipment of a Pullman car consists of 
eighty eight-candle-power incandescent lamps. For such 
cation only high-efficiency lamps would be used, so ths 
power consumed by each lamp would tbe small. In fact 
kilowatts per car would probably be sufficient to supply a 
lights on the car. This, allowing for losses, would be abor 
horse-power at the axle, and would amount to only 0.5 pei 
of the rating of the locomotive required by each car. It is } 
probable that the car resistance itself during a run may ve 
as to masque entirely the demands made by the lighting sy 
and the effect on the speed of the train would not be apprec 


HELIUM AND RADIUM. 

In a recent lecture before the London Institution 
William Ramsay, professor of chemistry at University Co 
London, made the interesting announcement that his ex 
ments seemed to verify the suggestion, made some time 
by Rutherford and Soddy, that during the so-called disint 
tion of radium, helium is formed. It will be remembered 
Rutherford and Soddy showed that an emanation havin; 
characteristics of a heavy gas which could be collected 
given off by radium. This emanation seemed to under 
change or disintegration, but some final product must rer 
and this they suggested might be helium. 

Spectrum of Helium Found. 

Sir William Ramsay, in his work, collected the eman: 
of radium and examined it for helium. This was first det 
by its spectrum, after the emanation had been kept for a cour 
days, the characteristic lines of helium becoming brighter tl 
after from day to day. The observation agrees with the deduc 
drawn from the recent work of Rutherford and Barnes, in n 
uring the heat given off by radium. They found that the 
given off by the emanation increased to a maximum after £ 
ration from the radium salt, an effect which was attributed 
second stage of disintegration, corresponding to that s 
during which helium apparently is formed. 


Evidence from the Chemist’s Side Desirable. 

The physicists seem to be making out a good case for t 
new ideas of the nature of atoms, but the evidence is no 
in yet, and the theory can hardly be called proved. Some 
dence upholding the chemist’s atomic theory would be very 
teresting at the present time, particularly in regard to ra 


active substances. 


y 


E MISUSE OF PHYSICS BY BIOLO- 
GISTS AND ENGINEERS.' 


BY W. 8. FRANKLIN. 


My chief object in presenting this paper 
to call attention to some of the precise 
tions of thermodynamics and to point 
t the essential limitations of that 
bject. 

A great deal is, I think, to be gained for 
ience at the present time by insisting 
on the sharp delimitation of those gen- 
al ideas in physics which are related pri- 
arily to thermodynamics just as a great 
‘al has been gained in the last half cen- 
iry by the sharp delimitation of those 
eral ideas which relate primarily to 
echanics. There is, I think, a widespread 
mfusion of boundaries which makes this 
arp delimitation a thing greatly to be 
esired, and I have chosen as the title of 
iis preliminary paper “The Misuse of 
‘hysics by Biologists and Engineers” for 
1e reason that, in my opinion, these men, 
1ore than any others, violate in their 
hilosophy the essential limitations of sys- 
amatic physics and confuse the boundaries 
etween systematic physics and statistical 
hysics. 

Physics is divided into two branches, 
amely, systematic physics and statistical 
hysics. 

Systematic physics is again divided into 
nechanics and thermodynamics. 

Mechanics, in the broad sense here de- 
ined, treats of those phenomena which can 
e to a high degree of approximation cor- 
elated in one-to-one correspondences to 
tates of equilibrium and to simple types 
f sensible motion. 

Thermodynamics treats of those phe- 
10mena which can be to a high degree of 
\_pproximation correlated in one-to-one 
orrespondences to states and processes in- 
rolving thermal] equilibrium and involving 
hose permanently varying states which I 
nave called steady sweeps. 

Statistical physics is the study of all the 
actual physical phenomena of nature, some 
of which, indeed, may be described in 
terms of the notions of ideal mechanics to 
a high degree of approximation, and some 
of which, indeed, may be described in 
terms of the notions of ideal thermo- 
dynamics to a high degree of approxima- 
tion, but all of which are more or less 
erratic and in their minute details in- 
finitely manifold, and in all of which the 
notion of one-to-one correspondence or of 
cause and effect, if one prefers that mode 
of expression, fails. 


} abstract of a paper read before the American Physi 
cal Society on Octo 81, 1908. 
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The engineer is not far wrong in his 
application of the principles of mechanics, 
for the engineer is chiefly concerned with 


integral relationship between finite things. 


In studies which require the application 
of the principles of thermodynamics, on 
the other hand, engineers are, I think, 
frequently in error. 

The biologist is, I think, usually il- 
logical when he attempts to make use of 
the ideas of systematic physics. 

The biologist and the engineer need to 
have precise knowledge of themodynamics, 
inasmuch as it is thermodynamics chiefly 
which determines the limits of correct ap- 
plication of the ideas and methods of sys- 
tematic physics to natural phenomena. 


I—THERMAL EQUILIBRIUM. 


When a substance is shielded from out- 
side disturbance it settles to a state in 
which there is no tendency to further 
change of any kind. Such a state is called 
a state of thermal equilibrium. 

When a substance has settled to thermal 
equilibrium it is said to have a definite 
temperature. The notion of temperature, 
that is the precise idea of temperature, as 
a physical fact is derived from the notion 
of thermal equilibrium. Also the idea of 
differences of temperature as physical facts 
(not as quantities) is derived from com- 
parisons of states of thermal equilibrium. 


II—REVERSIBLE PROCESSES. 


A substance in thermal equilibrium 1s 
generally under the influence of external 
agencies. However, a substance can not 
be in thermal equilibrium when work is 
continually done upon or done by it, or 
when heat is continually given to or taken 
from it. ; 

If the external influences which act 
upon a fluid in thermal equilibrium are 
made to change very slowly, causing the 
pressure and volume of the fluid to pass 
very slowly through a continuous series 
of valves, and. in general involving the 
doing of work upon or by the fluid and 
the giving of heat to or taking of heat 
from the fluid, the fluid will pass slowly 
through a process consisting of a continu- 
ous series of states of thermal equilibrium. 
Such a process is called a reversible proc- 
ess, for the reason that the fluid will pass 
through the same series of states in re- 
verse order if the external influences are 
changed slowly so as to make the pressure 
and volume of the fluid pass through 
the same series of values in reverse order. 

The characteristics of a reversible proc- 
ess are therefore as follows: 

(a) A substance which undergoes a re- 
versible process must be under varying 
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external influence. 
not perform a reversible process. 

(b) A substance as it undergoes a re- 
versible process is at each instant in a state 
of thermal equilibrium. 

(c) <A reversible process must take 
place slowly, strictly With infinite slow- 
ness. An actual process, that is, a process 
which actually does proceed, can be only 
approximately reversible. 

III—SWEEPING OR IRREVERSIBLE PROC- 
ESSES. 

While a substance is settling or tending 
to settle to thermal equilibrium it may be 
said to undergo a process. Such a process 
can not, in general, be arrested and main- 
tained at any stage short of complete 
thermal] equilibrium, but always and in- 
evitably proceeds toward that state. Such 
a process is, therefore, called a sweeping 
process or sinply a sweep. 

A sweeping process takes place in one 
direction only, that is, if A and B are two 
successive stages of a sweep, stage B fol- 
lowing stage A, then stage B grows out 
of stage A inevitably, but stage A can not 
be made to follow or grow out of stage B 
by any means whatever. A sweeping proc- 
ess, therefore, is reversible. 

Note 1—A fluid not in thermal equi- 
librium has no definite pressure, tempera- 
ture or volume. The volume of a turbu- 
lent gas pertains only to the containing- 
vessel. Points in Watt’s diagram can rep- 
resent only states of equilibrium, and 
lines in Watts diagram can represent 
only reversible processes. 

Note 2—Writers on thermodynamics 
who are obliged to deal with irreversible 
processes or sweeping processes, that is to 
say, steam engineers, frequently introduce 
the notion of the integration of entropy 
and temperature. Now in the first place, 
when this method appears to give results 
a legitimate mode of calculating sweeps is 
really used, and the legitimate ideas in- 
volved are illogically expressed in terms 
of temperature and entropy. In the sec- 
ond place, temperature and entropy have 
no meaning as applied to the elements of 
volume, even of a substance in thermal 
equilibrium, not to mention the question of 
their application to the volume elements 
of a turbulent substance. 


IV—SIMPLE SWEEPS. 


The settling of a closed system to 
thermal equilibrium is called a simple 
sweep. 

Example—The equilibrium of a mixture 
of oxygen and hydrogen in a closed vessel 
may be disturbed by a minute spark, and 
the explosion and subsequent settling of 


A closed system can 
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the aqueous vapor to a quiescent state 
without loss of heat constitute a simple 
sweep. 

V—TRAILING SWEEPS. 

When external influences change con- 
tinuously, a substance in its tendency to 
settle to equilibrium never catches up, as 
it were, with the changing conditions, but 
trails along behind them, and we have 
what is called a trailing sweep. 

Examples—The rapid expansion or 
compression of a gas in a cylinder is a 
trailing sweep. So long as the piston 
moves at a perceptible speed, the gas, in its 
tendency to settle to equilibrium, never 
catches up with the varying conditions. 


VI—STEADY SWEEPS. 

A substance may be subjected to exter- 
nal action which, although unvarying, is 
incompatible with thermal equilibrium. 
When such is the case the substance settles 
to a permanent or unvarying state which 
is not a state of thermal equilibrium. 
Such a state of a substance is called a 
steady sweep. 

Examples—The two faces of a slab or 
the two ends of a wire may be kept per- 
manently at different temperatures. When 
this is done the slab or wire settles to an 
unvarying state which is by no means a 
state of thermal equilibrium. Heat flows 
through the slab or along the wire from 
the region of high temperature to the 
region of low temperature, never from the 
region of low temperature to the region of 
high temperature. This flow of heat 
through the slab or along the wire is an 
irreversible process and it constitutes a 
steady sweep. 

The notion of steady sweeps is of the 
utmost importance in thermodynamics, 
inasmuch as the thermodynamics treats di- 
rectly of states of thermal equilibrium and 
of steady sweeps only. 

The notion of entropy is involved in 
the notion of a steady sweep; and the 


notion of temperature is involved in the 


notion of thermal equilibrium. 
VII—THERMODYNAMIC DEGENERATION 
AND REGENERATION. 

A sweeping process always plays a cer- 
tain havoc, or effects a certain degenera- 
tion in a system. 

In a simple sweep the degeneration lies 
wholly in the relation between the initial 
and final states of the substance which 
undergoes the sweep, inasmuch as, in a 
simple sweep, no outside substance is af- 
fected in any way, no work is done on or 
by the substance which undergoes the 
sweep, and no heat is given to or taken 
from it. 
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In a trailing sweep the degeneration 
may lie partly in the relation between the 
initial and final states of the substance 
which undergoes the sweep, partly in the 
direct conversion of work into heat and 
partly in the direct transfer of heat from 
regions of high temperature to regions of 
low temperature. 

In a steady sweep the substance which 
undergoes the sweep remains entirely un- 
changed as the sweep proceeds, and the 
degeneration lies wholly in the direct con- 
version of work into heat, in the direct 
transfer of heat from a region of high 
temperature to a region of low tempera- 
ture, or both. 

A substance which has undergone a 
sweeping process may be brought back to 
its initial state, or regenerated, by a revers- 
ible process; but when a substance is re- 
generated by a reversible process, the ex- 
ternal action necessary to bring about the 
reversible process involves an equal degen- 
eration of some external substance; that 
is, the regeneration of a substance by a re- 
versible process always involves the crea- 
tion of an equal external regeneration. 
This is, in fact, a statement of the second 
law of thermodynamics. 

The following two propositions concern- 
ing the two kinds of thermodynamics de- 
generation (a) and (b) follow at once 
from a consideration of steady sweeps. 

Proposition (A)—The thermodynamic 
degeneration represented by the direct con- 
version of work into heat at a given tem- 
perature is proportional to the quantity of 
work so converted. 

Proof—Consider a steady flow of electric 
current in a wire. This process being 
steady, the amount of degeneration occur- 
ring in a given interval of time must be 
proportional to the time. The amount of 
work converted into heat is also propor- 
tional to the time. Therefore the amount 
of degeneration is proportional to the 
amount of work converted into heat. Of 
course the temperature must be invariable, 
or the process can not be thought of as 
remaining identically the same from in- 
stant to instant. 

Corollary—The thermodynamic regen- 
eration which is represented by the con- 
version of heat at a given temperature 
into work by a reversible process is pro- 
portional to the heat so converted. 

Proposition (B)—The thermodynamic 
degeneration represented by the direct 
transfer of heat from a given high tem- 
perature T, to a given low temperature T, 
is proportional to the quantity of heat 
transferred. 


Proof—Consider a steady flow o: 
from temperature T, to temperati 
constituting a steady sweep. This p 
being steady, the degeneration occt 
in a given interval of time must be 
portional to the time. The quanti 
heat transferred is also proportional ; 
time. Therefore, the amount of dege 
tion is proportional to the quantity oi 
transferred. 

Corollary—The thermodynamic r 
eration which is represented by the t 
fer of heat from a low temperatu: 
to a high temperature T, by a reve: 
process is proportional to the heat t 
ferred. 

VIII—THE SECOND LAW OF THE 
DYNAMICS, 

(a) The degeneration of a sy 
which accompanies a sweeping proces: 
not be directly repaired, nor can i 
repaired by any means without the « 
tion of a compensating degeneration 
some other system. 

(b) Heat can not pass directly fro 
cold body to a hot body, nor can hea 
transferred from a cold body to a hot | 
by any means without compensation. 

(c) Heat can not be converted dire 
into work, nor can heat be converted 
work by any means without compensat 

(d) A gas can not pass directly fro 
region of low pressure to a region of } 
pressure, nor can a gas be transfe) 
from a region of low pressure to a reg 
of high pressure by any means with 
compensation. 

IX—ENGINES. 

The further development of the sub: 
of thermodynamics depends upon the 
tablishment of the exact relation betw 
the degeneration which is represented 
the transfer of heat from a high to a ` 
temperature and the degeneration wh 
is represented by the conversion of w 
into heat. To establish this relation it 
necessary to consider a reversible proc 
in which the degeneration of heat fr 
high to low temperature is compensa’ 
by the regeneration of heat into work, 
vice versa. 

The engine is a machine which det 
mines such a process. The ordinary « 
gine, indeed, is subject to friction, and t 
steam as it passes through the engine dc 
not undergo a reversible process; but 
the engine were frictionless, if it we 
driven slowly, if the cylinder were pı 
vented from cooling the steam, if t 
steam were expanded sufficiently to pr 
vent puffing and if the feed water we 
heated, in a “regenerative” feed water, 


er temperature before entering the 
ler, then the processes involved in the 
ration of the engine would be rever- 
ie. Such an ideal engine we will call 
eversible engine or a perfect engine. 
Juring a given interval of time the en- 
e takes an amount of heat H, from 
' boiler at temperature T,, it converts 
o work W a certain fractional part of 
and delivers the remainder H, to the 
denser at temperature T}. 
Fhe work W done by the engine is 
ual to the difference H, — H, accord- 
r to the first law of thermodynamics. 
lat 13. 
W =H, — H.. (1) 
Now, all the heat used in the engine 
mes from the region at temperature 
, and the net result of the operation of 
e engine is: (a) to convert the quantity 
(=H, — H,) of heat from temperature 
into work, and (6) to transfer the 
lantity H, of heat from temperature 
to temperature T, The result (a) 
volves an amount of regeneration which 
proportional to W, temperature being 
ven; this regeneration may, therefore, 
» represented by mW where m is a con- 
ant depending only on the temperature 
» The result (b) involves an amount 
degeneration which is proportional to 
» temperatures being given ; this degen- 
ation may, therefore, be represented by 
H, where n is a constant depending 
ily on the temperatures T, and T,. If 
xe engine is reversible we must have 
mW=nH,, (2)a 
*, using the value (H,—W) for H,, and 
ving for W we have 


w= 

m+n 
1 which n/ (m + n) depends on T, and 
a Only, irrespective of tne kind of engine 
nd of the physical properties of the fluid 
mployed in the engine, provided, only, 
nat the engine is reversible. The frac- 
onal part n/ (m + n) of the heat H, 
hich the engine converts into work is 
alled the efficiency of the engine, and 
rom equation (2) b it follows that the 
ficiency of all reversible engines is the 
ame for given valves of the temperatures 
` and T, 

If the operation of the engine involves 
weeping processes of any kind then the 
egeneration nH, exceeds the regenera- 
ion mW or 


H,, (2) 6 


mW < nH,, 


r, using the value (H, — W) for H,, and 
olving for W we have 


n 
W <= H; (3) 
m+n 
n which m and n have the same values 
as In equation (1). Comparing this with 
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equation (2) ġ it follows that any irre- 
versible engine working between given 
temperatures T, and T,, has less efficiency 
than a reversible engine working between 
the same temperatures. 


X—-THERMODYNAMIC DEFINITION OF THE 
RATIO OF TWO TEMPERATURES. 


According to article 9 the ratio, H,/H,, 
of the heat taken from the boiler to the 
heat given to the condenser by any re- 
versible engine working between the given 
temperatures T, and T, is invariable, and 
it can be easily shown that this ratio 
approaches unity as T, and T, approach 
equality. Therefore, the ratio of the two 
temperatures T,/T, may be defined as the 
ratio of the two heats H,/H,. ‘That is: 


=p (4) 
T,” H, 

XI— ENTROPY. THERMODYNAMIC DEGEN- 
ERATION. 


The statement of the second law of 
thermodynamics can scarcely be looked 
upon as complete until a precise and com- 
plete numerical measure of thermo- 
dynamic degeneration has been estab- 
lished. This numerical measure of ther- 
modynamic degeneration is called entropy. 
The notion of entropy may be completely 
developed by consideration of steady 
sweeps. : 

Referring to article 9 we may write the 
expression for the regencratiou mW in the 
form f (T,) -W inasmuch as m is a func- 
tion of T, only. 

The degeneration nH, may be written 

[F (T) — (T) ] Ha 

inasmuch as the degeneration associated 
with the transfer of the heat H, from T, 
to T, may be thought of as (a) the regen- 
eration of H, from temperature T, to work, 
and (b) the degeneration of this resulting 
work to heat at temperature T,; in which 
case the regeneration (a) is f(T,) ‘H, and 
the degeneration (b) is f (Ta *H,. 

Therefore, equation (2) a may be written 

S(T) W=[/(T2)—Sf (T) JH. 
Using equation (1) and equation (4) we 


have 
PANIES) 2. Died 
A(T) R 
From which the function f is to be de- 


termined. Differentiating with respect 
to T, we have 


1 
f(y) oT TS 
f(T) T? J 

T, 


add, therefore, since T, and T, are inde- 
pendent of each other we have 


1 
f(T) = TE 


That is to eay, the thermodynamic de- 
generation associated with the conversion 
of an amount of work W into heat at 
temperature T, is equal to W/T,, and the 
thermodynamic degeneration associated 
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with the transfer of an amount of heat 
H, from temperature T, to temperature 


T, is 
H, H, 
T: T, 

Absolute Values of Entropy—Entropy 
changes or entropy differences only have 
real physical significance. However, a cer- 
tain state of a substance may be arbi- 
trarily chosen as a zero state or reference 
state. 

XII —SUMMARY. 


The precise idea of temperature is asso- 
ciated with the notion of thermal equilib- 
rium, and the precise idea of temperature 
has nothing to do with the sensations of 
hot and cold. The electric arc, for ex- 
ample, is very hot, but it has no tempera- 
ture. 

Not only is the precise idea of tempera- 
ture limited to substances in thermal 
equilibrium, but it applies only to a finite 
portion of a substance. It is meaningless 
to speak of the temperature of a molecule. 

There are many cases of steady sweeps, 
such as thermal conduction in a gas, 
steady radiation from a hot to a cold 
region, in which the sweeping substance, 
be it material or ether, is far from being 
in thermal equilibrium, although in a 
permanent or unvarying state. The pre- 
cise idea of temperature is not applicable 
to such states. 

In general, all cases of molecular motion 
and of ether motion (radiant heat) in 
which some definite and unvarying func- 
tion exists expressing the distribution of 
energy among the various phases of the 
motion, are to be classed as steady sweeps. 
In all such cases the precise idea of tem- 
perature is inapplicable to the sweeping 
substance or space. Still, all such proc- 
esses are amenable to precise and sys- 
tematic treatment. This systematic treat- 
ment always depends upon a knowledge of 
the function of distribution of energy 
among the phases, and the characteristics 
of the sweeping substance or space are 
properly described in terms of this func- 
tion, not in terms of temperature and 

“entropy. It is true, however, that a gen- 
eralized idea of entropy, for example, can 
he applied to steadily sweeping substances. 

Entropy always increases in natural 
phenomena, and the notion of entropy is, 
perhaps, much more intimately related to 
the notion of time than any other phys- 
ical notion whatever. The notion of en- 
tropy seems to me, indeed, to be the very 
foundation of the notion of time as a 
physical fact, although the numerical 
evaluation of time depends, in practice, 
upon the approximate realization of some 
of the precise ideas of mechanics. 

Heretofore the idea of the increase of 
entropy associated with a sweeping proc- 
ess has been thought by the ablest writers 
on thermodynamics to be dependent upon 
the devising of a reversible process which 
leads to the same change of state as the 
given irreversible process. This is, I 
think, true in regard to sweeping proc- 
esses in general, but it is not true in 
regard to steady sweeps. 
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Electrical Notes from Europe. 


An Automatic Wireless Telegraph Post, and the New Blondel-Carpentier Hysteresimeter. 


raphy is the automobile post which 

has been brought out by the So- 
ciété Francaise des Telegraphes Sans Fil, 
of Paris, which controls the Branly-Popp 
aerial telegraphy system. The apparatus 
is mounted in a large automobile some- 
what on the line of a delivery wagon, the 
interior of which has been fitted up as a 
traveling station. The automobile can 
travel quickly to the desired point and ia 
then stopped, the mast-wire carried up by 
a balloon or kite and the post is ready to 
communicate with another station. - Such 


1) E of the novelties in wireless teleg- 


(By Our Special Correspondent.) 


ceiving apparatus of the post, which is 
placed on a shelf or table about three by 
four feet. To the right is the apparatus 
for the transmission, with the receiving 
apparatus on the left. Below the main 
table is a second shelf which contains 
different apparatus, while the remainder, 
including the two accumulator boxes, is 
placed on the floor of the vehicle. The 
four hydrogen tubes for filling the balloon 
are attached against the sides and floor 
by iron straps. 

As the apparatua is subject to con- 
siderable shocks from the movement of 


drum of twenty centimetres diam 
which is mounted on the roof of the : 
mobile, as the engraving shows. The ¢ 
is operated by a windlass which is mou 
against the side of the car by mean 
a chain and sprocket-wheels. A b 
brake upon the drum serves to regi 
the feeding out of the wire. The d 
can be blocked in position by a rat 
wheel. The mast wire is carried by a 
of the cubical pattern, in case ther 
sufficient wind; if not, the wire is ra 
by small balloons which are carried 
the car (one will be noticed on the rig 


THe AUTOMATIC WIRELESS TELEGRAPH Post, SHowi1na RatsinG BALLOON AND INTERIOR APPARATUS. 


a system will no doubt find a variety of 
uses, and is especially valuable for military 
work. One of the engravings shows the 
automobile post complete and in the sec- 
ond will be observed the arrangement of 
the apparatus in the interior. 

Access ia given to the inside by open- 
ing up two large doors and letting down 
a flap at the bottom. The main part of 
the interior, which contains the instru- 
ments and different apparatus, is par- 
titioned off from the front, containing 
the driver’s seat and a place for the tele- 
graph operator. In the interior will be 
observed the main transmitting and re- 


the automobile, special attention had to 
be paid to getting rid of the vibration as 
much as possible. The automobile body, 
in the first place, is given an extra spring 
suspension from the truck. The relay 
and receiving apparatua, which are the 
most sensitive, are mounted together upon 
a base which is then held upon the table 
by a spring suspension at the four corners, 
as may be distinguished in the engraving. 
This method of suspension haa proved to 
be very effective in taking up the shocks, 
and no trouble has been experienced in 
practice from this cause. 

The mast wire is rolled on a wooden 


and can be filled out with hydrogen fro 
the tubes. In certain cases it may be ir 
possible to use either kite or balloons, ar 
to provide for this the automobile h: 
been equipped with a mast of bamb 
which is made in sections and can | 
quickly set up in place or taken dow 
The mast is braced upright by a set « 
bamboo poles which are fastened dow 
upon the roof, as will be observed, an 
the ends of these pieces carry the stay wire 
which pass up to the top of the mas 
In this way it is firmly held in positior 

The automobile is of the gasoline typ 
and is operated by a two-cylinder petre 


1G 


otor with electric ignition. The motor 
as a normal capacity of twelve horse- 
ower. The weight of the automobile 
hen completely equipped is about 2,850 
ounds, including the two men in serv- 
e. It can make an average speed of 
wenty-five miles an hour. The setting 
p of the wireless telegraphy post is easily 
arried out and can be effected by two 
1en. When the automobile arrives at its 
estination one of the men unrolls the 
rire gauge sheet which forms the ground 
onnection (noticed on the side of the 
ehicle) and spreads it on the ground. 
“he second man fills out the balloon from 
he hydrogen tubes or mounts the kite, 
ittaches the mast wire and unrolls the 
lrum. Experiments show that the post 
‘an be set up and ready to send messages 
vithin ten minutes. As to the distance 
vhich the automobile post will cover, this 
raries from thirty to fifty miles for land 
communication. On the sea, from the 
shore to vessels it can cover nearly 100 
niles. 

The current for the apparatus is sup- 
plied by a battery of accumulators con- 
sisting of sixteen cells of sixty ampere- 
hours capacity. Celluloid is used for the 
cells, and the battery is mounted in two 
separate cases, which are stored below the 
main table. Two of the cells are con- 
nected up so as to supply current for 
the Morse receiver. The current capacity 
is sufficient to keep the apparatus work- 
ing for about thirty hours. The trans- 
mitting apparatus which is used in the 
automobile post includes an induction coil 
giving a twenty-centimetre spark, with its 
condenser and vibrating contact-breaker ; 
with the coil is used the new syntonizing 
apparatus of the Branly-Popp system 
which includes a condenser, an inductance 
coil and an oscillator. The contact-key 
for making the signals has a magnetic 
blowout for suppressing the spark. 

The essential feature of the receiving 
apparatus is the new coherer which has 
recently been invented by Dr. Branly. 
The principle of this coherer has already 
been described and illustrated in the 
ELECTRICAL Review. As will be remem- 
bered, the coherer is formed of a small 
metallic tripod which rests upon a polished 
steel disc, and the cohering action takes 
place ‘between the points of the tripod 
and the disc. The whole is mounted upon 
the Morse receiver in such manner that 
the tapping arm of the instrument gives 
the shock which is needed for the de- 
cohering action, so that an independent 
striker is not needed, which simplifies 
the apparatus considerably. The Morse 
receiver, with its coherer, is provided with 
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a sensitive relay of the Claude pattern, 
which works on half a volt, and also a 
syntonizing coil. A telephone can also 
be connected in the circuit to replace the 
Morse receiver if need be, and it is espe- 
cially useful in carrying out the syntoniza- 
tion. 

A hard drawn copper wire of 0.7 milli- 
metre is used for the mast-wire; it is 
500 metres long. To mount the wire, 
four balloons are provided. Two of the 
balloons have a capacity of two cubic 
metres, while the other two have but half 
that capacity. The larger balloons are 
used for mounting the wire to a great 
height when it is to tbe used for 
long-distance transmission. Each of 
the steel cylinders containing the hy- 
drogen for the balloons carries 7,000 litres 
of hydrogen compressed at 150 atmos- 
pheres. A double-throw switch places the 
mast-wire upon either the transmitting 
or the receiving circuit. The ground con- 
nection is formed by a sheet of copper 


a a ae 


PLAN SECTION OF HYSTERESIMETER. 


gauze ten metres long and eighty centi- 
metres wide. By turning the handle of 
the windlass the wire gauze is unrolled 
and spread out upon the ground, where 
the numerous contacts with the soil are 
sufficient to make a good earth connec- 
tion. 


The new instrument which has been 
devised by Professor Blondel and con- 
structed at the Carpentier establishment 
of Paris affords a very convenient method 
of determining the hysteresis coefficient 
of a given sample of iron by a single read- 
ing. It is intended to be used in indus- 
trial work. As the knowledge of the 
hysteresis value is of such importance in 
selecting iron for building electrical ap- 
paratus, there is no doubt of the prac- 
tical utility and time-saving of such an 
instrument. The instrument measures 
the hysteresis coefficient n which char- 
acterizes a given iron, by a comparative 
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method, using for the purpose a standard 
sample whose coefficient has been previ- 
ously obtained. 

The main part of the hysteresimeter 
consists of a permanent magnet of 
U-shape which is placed vertically and 
rotates around a central shaft. The mag- 
net is caused to turn by a hand-wheel or 
large thumb-screw which acts upon the 
main shaft. The test-piece has the form 
of a ring which is built up of a series of 
rings cut out of the iron to be tested and 
pressed tightly together. The ring is 
placed flatwise between the branches of 
the magnet upon a support which is 
mounted upon pivots and can revolve 
about a vertical: axis which coincides with 
that of the magnet. 

When the magnet revolves, the flux 
which is produced in the ring is caused 
to shift within the mass, and the phe- 
nomenon of hysteresis is manifested by an 
effect which is quite analogous to that 
of friction. On account of this friction, 
the test-ring is drawn along with the mag- 
net and tends to revolve. It works againat 
a spring and turns around the centre until 
the opposing couple of the spring becomes 
equal to the couple due to the hysteresis. 
As the opposing couple is proportional to 
the torsion angle of the spring, the angular 
deflection of the test-ring gives a number 
which is proportional to the couple due to 
hysteresis. Experiment shows that this 
couple is practically independent of the 
speed of rotation of the magnet. The 
work which is absorbed by hysteresis (pro- 
portional to the couple) is therefore con- 
stant per revolution of the magnet and 
is measured by the angle which is read on 
the dial of the instrument. 

The magnet which is placed in the ap- 
paratus has been constructed so as to 
produce an induction equal to 10,000 
centimetre-gramme-second units. The air- 
gap which is allowed between the magnet 
and the test ring is such that the differ- 


‘ence of permeability from one sample to 


another will be negligible, and in prac- 
tice all the rings which are placed in the 
instrument take the same induction. 
Owing to this cause and on condition that 
the rings have always the same volume, 
the hysteresimeter allows of comparing 
different samples of iron with considerable 
exactness and to classify them as to the 
value of the hysteresis. To determine the 
value of the constant ņ for a given sam- 
ple of iron, it suffices to compare it with a 
standard ring whose coefficient has been 
already determined by another method. 
In practice the magnet is revolved in one 
direction and the angle read; it is then 
turned in the opposite sense. The angle 


- 
T a 


between the two readings 
is double that which is obs 
direction, The reading is 1 
act, and any errors due to a 
vtization of the iron is el 

The apparatus is illustrat 
oral view and in section. 
mamet with vertical branci 
a pivot at the lower end an 
the upper part by three rol 
spaced around the circumfer 
attached to the upper part « 
This disposition allows 0! 
axis of rotation of the m: 
exactly with the geometri 
iron ring and so assure the 
netization of the latter. T 
is surmounted by a small | 
under the magnet, on w 
leather-faced friction wh 
turned by the milled whee 
hand side. The iron ring 
paed upon a brass sl 
which is fixed on the enc 
shaft. The shaft rests uj 
the lower end and at th 
pivoted in a cap which i 
glass cover of the appara’ 
which is thus mounted < 
turning the shaft, but tl 
teld by a spring which w 
In order to prevent vibrati 
ve troublesome for the rea 
which contains the pivot, s 
i filled with a thick oil wl 
sufficient to make the in 
eat. A needle is mount: 
ind it moves over a gradu: 
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between the two readings thus formed 
is double that which is observed for one 
direction. The reading is thus more ex- 
act, and any errors due to a previous mag- 
netization of the iron is eliminated. 
The apparatus is illustrated in the gen- 
eral view and in section. The horseshoe 
magnet with vertical branches rests upon 
a pivot at the lower end and is guided at 
the upper part by three rollers which are 
spaced around the circumference of a ring 
attached to the upper part of the magnet. 
This disposition allows of making’ the 
axis of rotation of the magnet coincide 
exactly with the geometric axis of the 
iron ring and so assure the uniform mag- 
netization of the latter. The lower pivot 
is surmounted by a small disc lying just 
under the magnet, on which bears a 
leather-faced friction wheel which is 
turned by the milled wheel at the right- 
hand side. The iron ring to be tested is 
placed upon a brass supporting-plate 
which is fixed on the end of a vertical 
shaft. The shaft rests upon a pivot at 
the lower end and at the upper it is 
pivoted in a cap which is fixed in the 
glass cover of the apparatus. The ring 
which is thus mounted can revolve by 
turning the shaft, but the ensemble is 
held by a spring which will be observed. 


In order to prevent vibration which would ° 


be troublesome for the readings, the tube 
which contains the pivot, shaft and spring 
is filled with a thick oil whose viscosity is 
sufficient to make the instrument dead- 
beat. A needle is mounted on the shaft 
and it moves over a graduated scale which 
is placed on the glass cover of the instru- 
ment. By turning the cover around, the 
zero of the scale can tbe brought in line 
with the needle. 

To test the iron by this method re- 
quires two operations, the preparation of 
the sample and the measurement. The 
iron ring which forms the sample should 
have fixed dimensions which correspond 
with the apparatus. Its thickness should 
be four millimetres, the exterior diameter 
fifty-five and the interior diameter thirty- 
eight millimetres. The sample thus pre- 
pared is placed upon the support of the 
apparatus by taking off the glass cover 
and removing the plate which serves to 
hold the ring. The sample is held in 
place by a pair of catches and is further 
fixed by a cross-pin. The whole is then 
put back into place. 

To make the measurement, the milled 
wheel is turned at a speed which is suffi- 
cient to bring the needle to a steady po- 
sition, say two or three revolutions per 
second. The glass cover and scale are 
then displaced with the other hand so 
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as. to bring the zero of the scale opposite 
the needle. The reading is taken and 
then the milled wheel is turned in the op- 
posite direction and at the same speed. 
The needle is displaced and the deflection 
is read in degrees, say 250 degrees. If 
a reading has already been taken by using 
the standard sample in the instrument, 
the coefficient » of the sample being known 
and equal to 0.00200, for instance, and 
the reading of the instrument 275, the 
value for the sample under test will be 
n = cas x 250 = 0.001818 

When the sample rings are cut out with 
care and the total number of rings is 
superior to four (which permits of neg- 
lecting completely the effect of Foucault 
currents) the apparatus gives results 
which are sufficiently exact and allows of 
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obtaining the relative values of different 
samples of iron within five per cent, and 
more often within two per cent. This is 
quite sufficient in practice, seeing that the 
iron is not always homogeneous within 
these limits. It is to be noted that the 
results given by the apparatus show the 
hysteresis which is due to rotation, such 
as is produced when the direction of the 
flux is changed without altering its in- 
tensity ; this is the effect which takes place 
ina dynamo. The coefficient of alternat- 
ing hysteresis, which is developed in iron 
which is submitted to the action of a flux 
of constant direction (such as in trans- 
formers), seems to be somewhat smaller 
than the former. 

The instrument as constructed at pres- 
ent is not likely to get out of order. The 
only changes that may occur with time 
are, first, that the magnet may become 
weakened. This cause of error has been 
rendered negligible by using only mag- 
nets which have been tested for duration 
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and of good quality. Second, the coef 
cient of the sample ring may change. Th 
phenomenon, known as ageing, is 0 
served especially in iron which has a lc 
hysteresis coefficient. On this account tl 
sample ring is built of iron which has 
coefficient of mean value and hence is n 
likely to change. Besides, the ring can | 
sent back to the constructor to be recal 
brated, or this operation can be carrie 
out from time to time by the well-know 
ballistic method. 

The present instrument has the a 
vantage of giving measurements whic 
are sufficiently exact and at the same tin 
can be carried out on an industrial scale 
it is of solid and simple construction, an 
the readings are easily taken, the oper: 
tion not requiring more than a minut 
There is no doubt that it will effect 
great saving of time in determining th 
quality of laminated iron for dynam¢ 
and transformers. 
= 
The Fourth Progress Report of th 

Committee on Photometric Valu 
of Arc Lamps of the Nationa 
Electric Light Association. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 


In the abstract of the “Fourth Progres 


- Report” of the committee on photometri 


values of arc lamps of the National Elec 
tric Light Association, an unfortunat 
clerical error appears in the matter o 
the relation of candle-power to voltage 1: 
the single-glower Nernst lamp. In th 
sentence, “A special test given in the re 
port shows that a change of one per cen 


‘in the voltage makes in this particula 


case a change of more than fourteen pe 
cent in the candle-power.” Value shoul 
be 6.38 per cent. 
CHARLES P. MATTHEWS, 
Photometrist to the Committee. 


>_> 
Drainage by Electricity. 

The London Electrician reports that th 
drainage board of the Birmingham, Tam 
and Rea district (England), acting upor 
the suggestion of its engineer, Mr. J. D 
Watson, has decided to carry out an elec 
trical power transmission scheme in con. 
nection with the drainage and sewage dis: 
posal system under its control. Electricity 
will be generated at Saltley, near Bir- 
mingham, by two 175-horse-power steam 
engines, each directly coupled to a three- 
phase dynamo generating current at 2,30( 
volts, fifty cycles. The current will be 
led by an overhead line five miles in 
length, and will be supplied to eight small 
substations along the route. At these sta- 
tions step-down transformers will reduce 
the pressure to 200 volts. At four sub- 
stations centrifugal pumps, directly con- 
nected to induction motors, are to be in- 
stalled for the purpose of pumping water 
from the main culvert on to the land. 
Other motors will be used to drive ma- 
chinery for the different farms situated 
on the board’s estate, and the principal 
buildings will be lighted electrically. 
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130 MILES AN HOUR. 


THE FAMOUS RUN ON THE HIGH-SPEED 
ELECTRIC ROAD FROM BERLIN TO 
ZOSSEN. 


(Dr. Reichel in a Berlin weekly, translated by the Scien- 
tific American. | 


All preparations have been made; a 
brake test has been carried out; the engi- 
neers have climbed into the car, and the 
military posts along the road have been 
informed that the car is soon to start. 
The motorman turns the controller very 
slowly through a few degrees. Fourteen 
thousand volts shoot from the lines to the 
motors. With a whirr the car starts on 
its memorable journey from Marienfelde 
at twenty-five minutes after nine o’clock. 
The overhead wires are swaying in a 
strong wind. As the car travels on, the 
strength of the electrical current fed to 
each of the four motors is gradually in- 
creased to 350 amperes. In other words, 
2,300 kilowatts, or 2,600 mechanical 
horse-power, are being expended. A mile 
and a quarter has been covered. The specd 
indicator shows a velocity of seventy-five 
miles an hour. When Lichtenrade is 
reached, about half a mile further on, the 
car is rushing on at ninety-four and one- 
half miles an hour. Each second the 
speed increases. Just before the station 
of Mahlaw appears, a curve of 6,560 feet 
radius looms up. The speed is now one 
hundred and nine miles an hour. We 
seem to be leaping toward the curve. No 
bend can be seen; the track apparently 
ends abruptly. We know it is only a 
curve, and yet we are anxious; we brace 
ourselves for a shock. Just as we reach 
the curve the track seems to bend into 
a gentle arc into which the car runs easily. 

The curve is passed. About a mile 
ahead of us a safety signal can be seen. 
We climb a grade of twenty-six feet to 
the mile—slight, to be sure, and yet to 
ascend it at full speed we must expend 
300 horse-power more. The train is flying 
on faster and faster. We rush through 
Mahlow (four miles from Marienfelde) 
at a speed of 115 miles an hour. No vi- 
bration or shock is felt. It seems as if the 
car itself were not moving—as if build- 
ings, poles, trees, were flickering past. 
Only the humming of the wheels assures 
us that it is we who are moving. The 
voltmeter shows that the current collectors 
are doing their work smoothly. No fear 
of increasing the speed need be felt. The 
last resistances of the controller are 
gradually cut out under the load of 2,300 
kilowatts. The finger of the speed indi- 
cator slips along to a mark which shows 
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that the car is making 121 miles an hour. 
At every crossing a loud ringing note can 
be heard, caused by the wheels. 

Fragments of ballast as large as wal- 
nuts are sucked up into the air and fall 
back as the train rushes on. At first the 
speed is bewildering, almost stupefying. 
We in the cab are much nearer the track 
than is the engineer of a steam loco- 
motive. On that account it seems at first 
as if the car is literally devouring the 
road by the mile. Gradually we become 
accustomed to the new sensation. The 
feeling of safety and comfort which over- 
comes the first shock of amazement gives 
rise to the desire to travel still faster. 
After the 120-mile-an-hour mark has been 
passed the excitement in the car becomes 
intense. Not a word is spoken. Only the 
click of the wheels over the rails is heard. 
Every eve that is not fastened on the speed 
indicator is glued on the track. Suddenly, 
at a distance of about half a mile, we see 
two men unconcernedly standing in the 
middle of the road calmly awaiting the 
car. The motorman jumps for the whistle 
string. As the danger signal shrieks, the 
two men on the track turn about with a 
frightened look, and then flee for their 
lives. No power can stop this ninety- 
three-ton car within a mile. 

We whiz past the town of Dahlwitz. 
Dust, sand and large pebbles leap up be- 
hind us. We just catch a glimpse of 
people on the station throwing up their 
hats in joy. Suddenly a smashing blow 
is heard against the window of the cab, as 
if a man brought his fist heavily down 
upon a table. It was a bird, overtaken 
in its flight and killed. The speed indi- 
cator finger climbs up past the 124-mile 
mark. Rangsdorf is only one and one- 
quarter miles away (8.6 miles from 
Marienfelde). It is soon time to shut 
off the current. If the 4,000-horse-power 
engine at the power station at Oberspree 
does not help us we shall not reach the 
speed for which we are all hoping. The 
engineers at the power-house have not for- 
gotten us. The finger of the speed indi- 
cator, as we near Rangsdorf, moves just 
a little further. And so we cover the last 
mile which we still have before cutting 
off the power at top notch speed, with 
1,400 kilowatts, or 1,600 horse-power. 

A quarter of a mile before reaching the 
curve near Rangsdorf we shut off the cur- 
rent and apply the full power of the 
brakes. The speed of the car drops to 
102 miles. The curve is rounded in a 
noble swing. The brake is released, and the 
car glides along under its own momentum 
without any current whatever until Zossen 
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is reached. In eight minutes we have 
leaped from Marienfelde to Zossen. We 
crowd around the telegraph instruments, 
which have recorded a speed never before 
attained in the annals of railroading. The 
telegrapher can harldy attend to his in- 
struments, so many heads are pressing 
about him. Finally he succeeds in read- 
ing off the record—130.4 miles an hour. 
Every one smiles, hands are shaken, con- 
gratulations exchanged. An officer rushes 
off to the telegraph station to announce 
to his Majesty the Kaiser the feat which 
German engineers have succeeded in per- 
forming. 

The front end of the car is covered 
with flies, bees and small insects, crushed 


as if by a thumb against the iron and 
glass. 


Coal Storage Under Water. 

Experiments upon the subsequent stor- 
age of coal have been made by Mr. John 
Macauley, general manager of the Alex- 
andra Docks and Railway, Newport, Mon- 
mouth, England. It appears from these 
that coal thus stored loses an inappreci- 
able amount of its calorific value, com- 
pared with that lost by the alternative 
method of storage with access of air. Mr. 
Macauley attributes this effect to the more 
complete retention by the coal of its orig- 
inal chemical properties than takes place 
when stored in air, due to the depression 
of natural volatile constituents, to oxida- 
tion and weathering effects of sun, wind, 
rain and frost. He estimates that at 
present at least a fifth of the coal power 
is lost unnecessarily, owing to storage in 
air. The alternative method of storage 
under water is simple and cheap and 
readily practicable everywhere. 


—— al 


Brooklyn Rapid Transit Company 
Makes Changes in Its Transit 
System. 

The Brooklyn Rapid Transit Company 
has inaugurated several changes in its 
transfer system. On December 1, the 
company stopped giving a transfer on a 
transfer, as under the old conditions those 
so disposed could arrange a trip and make 
it possible to ride for miles from either of 
several termini to a destination and re- 
turn on a single fare. It is surprising how 
many combinations of this nature could 
be worked out. 

A number of new transfer stations have 
been established and this makes it: possible 
to reach all points quickly and for one 
fare. On short lines continuing trip tick- 
ets are issucd and a transfer is given on 
these. 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY—I1.' 


NOTES ON PROGRESS IN BUROPE AND 
AMERICA. 


BY JOHN B. C. KERSHAW. 


The Aluminum Industry in Europe. 

The report presented to the sharehold- 
ers of the British Aluminum Company 
for the year 1902 is an improvement upon 
that of the previous year, since a profit 
of $103,000 is shown on the year’s work- 
ing; but as this surplus does not entirely 
cover the debenture interest, there is still 
ample scope for the new management to 
improve the financial position of the com- 
pany. The most reassuring statement in 
the chairman’s address at the annual meet- 
ing of the shareholders in London in July 
last was, that the sales of aluminum by 
the company had greatly increased, and 
that the heavy stocks of metal held by the 
company had been in consequence reduced 
to normal proportions. The average qual- 
ity of the aluminum produced at Foyers 
was stated to be 99.4 per cent, and the 
output was to be increased in order to 
meet the growing demand. The inter- 
national arrangement between the various 
producers of aluminum was also stated 
to be working more satisfactorily, and the 
prospects of the British company were 
therefore greatly improved as compared 
with the position twelve months ago. 

Further capital expenditure upon the 
plant and workmen’s dwellings at Foyers 
is necessary, and an outlay of $200,000 
will shortly be required. 

As regards the Neuhausen Aluminum 
Company, the report for the year 1902 
recommends a dividend on the ordinary 
share capital of fifteen per cent, as com- 
pared with thirteen per cent in 1901, and 
this company is extending its operations 
by obtaining control of a second water 
power in Austria. The new power centre 
is located near Lend-Rawris, and 6,000 
horse-power will ultimately be developed 
at this spot. The total power controlled 
by the Neuhausen company will then 
amount to 24,000 horse-power, and the 
number of its separate works to four. The 
company will therefore rival the Pittsburg 
Reduction Company in the extent and 
magnitude of its resources for aluminum 
manufacture. Calcium carbide and other 
products are, however, included in the 
manufacturing operations of the Neu- 
hausen company, and no very reliable in- 
formation is available as to the proportion 


i The first series of these’notes by the author a red 
the ELECTRICAL Review, January to April, 1908. For 


index to the same see issue of April 18, 1908. 
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of the total power which is now being de- 
voted to production of the light metal. 

Electrolytic Alkali and Bleach tn Europe. 

The open competition which has been 
occurring between the various European 
producers of alkali and bleach since Janu- 
ary 1, 1903, and the reduction in price 
of the latter chemical from $30 to $16 per 
ton, have had a marked influence upon 
profits and dividends. The inauguration 
of a period of free trade in bleach has 
resulted in the closing down of some of the 
less well-managed, or well-designed, elec- 
trolytic plants on both sides of the At- 
lantic, until higher prices are obtainable 
for this product. The American Alkali 
Company, which had worked the rhodin 
mercury process at Sault Ste. Marie for 
some months in 1902, was one of the first 
to succumb to the fall in value of bleach, 
and this plant was shut down toward the 
end of 1902. 

In Europe, two of the Swiss electrolytic 
alkali companies are reported to be in an 
unsatisfactory position, and the writer be- 
lieves that manufacture of alkali and 
bleach in their works has ceased. The 
difficulties here, however, were partly due 
to the high cost of fuel for evaporating 
the soda liquors, and were only indirectly 
caused by the low price of bleach. 

As regards the two English electrolytic 
alkali companies, both have presented re- 
ports which show a marked decrease in 
profits since the commencement of the 
present year. It would appear that in one 
case the present price of bleaching powder 
still admits of its production by the mer- 
cury process without incurring an actual 
loss. The accounts of the Castner-Kellner 
Alkali Company only cover three months 
of 1903, and show a net profit of $208,000 
on the year’s working. A dividend of six 
per cent was paid on the ordinary share 
capital, and $65,000 was carried forward 
to the next account. This company pos- 
sesses a reserve of $275,000, and is there- 
fore in an exceptionally strong financial 
position. 

The chairman stated in his address to 
the shareholders at the annual meeting in 
May that the directors intended to take 
up other manufactures than that of soda 
and bleach, and it was intimated that por- 
tions of the reserve fund would be ex- 
pended upon the necessary alterations to 
the plant at Weston Point. 

The report of the Electrolytic Alkali 
Company, which works the Hargreaves- 
Bird process at Middlewich, covers eight 
months of 1903, and is less satisfactory 
than the Castner-Kellner report. The net 
profit for the twelve months is only $2,400, 
and no dividend can therefore be paid on 
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either the ordinary or preference share 
capital. ; 4 

In view of the above facts and figures, 
relative to some of the more important 
electrolytic alkali companies, the report of 
the United Alkali Company, of Liverpool, 
for the year 1903, will be awaited with 
interest. If this company, which operates 
the old Le Blanc process and practically 
controls this branch of the industry, has 
failed to earn sufficient profit in 1903 to 
pay the interest on its preference capital, 
it is probable that a truce will be called 
to the present war between the producers 
of bleaching powder, and that the old ar- 
rangement as to production and price will 
be revived. If, on the other hand, the 
company which controls all the Le Blanc 
works in England has not been very heav- 
ily handicapped by the period of open com- 
petition, and has been able to earn fair 
profits in 1903, the war of prices is likely 
to continue until several of the weaker 
electrolytic companies have been compelled 
to go into liquidation. The writer be- 
lieves, however, that the revival of the 
concordat relating to prices is the more 
probable development of the situation. 

Water Power Centres and Klectrochemrcal 

Industrie, 

The recent labor troubles at Sault Ste. 
Marie, Canada, serves to emphasize the 
need for caution in sinking huge 
sums of money in water power de- 
velopments far in excess of present re- 
quirements. At Massena, N. Y., the power 
company pursued a similar policy, and 
found itself twelve months ago with 
a very large installation of electrical plant 
and machinery, but no large consumers 
of electrical current. The inevitable re- 
sult was that the bondholders foreclosed 
on the property, and the finances of this 
undertaking are now being reorganized. 
Mr. Clergue had benefited by the experi- 


ence at Massena, and had recognized the 
need for creating at Sault Ste. Marie the 
industries which should utilize the elec- 
trical power when developed. A large 
number of subsidiary companies were 
therefore floated to develop these new in- 
dustries at the “Soo.” The cessation of 
work at the plant of the American Alkali 
Company, referred to in note 1, and the 
failure to carry out the original plans 
for the erection of a large nickel-smelting 
works at Sault Ste. Marie, also no doubt 
contributed to Mr. Clergue’s difficulties, 
and hastened the financial collapse. 

In time, no doubt, Sault Ste. Marie and 
Massena will each become a centre of 
electrochemical and electrometallurgical 
industry, only second in importance to 
that at Niagara. But I am much afraid 
the original shareholders in these two 
power companies will not have found their 
investment of a very’ profitable character. 
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ELECTRICAL MINING NOTES. 


BY SYDNEY F. WALKER. 


The British National Association of 
Colliery Managers is unique, in that there 
is one qualification which entitles a man 
to become a member, and no other will 
admit him—the possession of a first-class 
certificate as a colliery manager. Since 
the passing of the first Mines Regulation 
Act, every colliery is under the control of 
a manager, who holds a first-class certifi- 
cate. This certificate is obtained by pass- 
ing an examination before a board con- 
sisting of mining engineers, after having 
served not less than five years in practical 
work in a mine. Second-class certificates 
are also granted after examination and 
five years’ practical experience in a mine, 
entitling the holders to the position of 
under manager. The qualifications of 
holders of first-class certificates are a 
knowledge of the Coal Mines Regulation 
Act, of the principles and practice of sur- 
veying and drawing, and a general educa- 
tion in arithmetic. Holders of second- 
class certificates must possess a smaller 
quantity of the same knowledge as holders 
of first-class certificates, and are supposed 
to be on their way to become holders of 
first-class certificates. 

The National Association of Colliery 
Managers is a replica, on a small scale, of 
the Institution of Mining Engineers. It 
has branches in each coal-mining district, 
each branch having its own president, 
committee and secretary, and holding 
meetings in its own district, under ita 
own officers, usually every month. There 
is a council of the whole association, con- 
sisting of members from each branch, and 
there is a president of the whole associa- 
tion. There is only one meeting of the 
whole association during the year, and 
there are no papers presented for read- 
ing at that meeting. ‘The outgoing and 
incoming presidents of the association 
usually read addresses, and the remainder 
of the time, two days and one evening, 
is devoted to excursions, partly instructive 
and partly recreative. The papers read 
before the branch meetings are often of 
great value, as giving the results of 
actual experience with different appara- 
tus, and the association awards prizes for 
the three best papers during each year. 
The annual meeting is rather one of old 
friends who mect once a vear, than one 
for instruction. The addresses of the 
presidents of the association are usually 
well worth listening to; that of the presi- 
dent at the recent meeting was unusually 
so. 


The only matter in connection with 
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electricity that came up in the president’s 
address was the recent enquiry into the 
use of electricity in coal mines by the 
Home Office. The president strongly ex- 
pressed the view, which is common among 
old colliery managers, that whatever rules 
are made in connection with the matter 
must not hinder the development of the 
use of electricity in mines. His opinion 
is that for the economical working of col- 
lieries, in the future, it is absolutely nec- 
essary that electricity shall be employed, 
and any regulations which hinder its 
adoption will increase the cost of placing 
the coal on the market. Incidentally, in 
connection with this question, the point 
has arisen, what is a fiery mine? Every 
witness at the enquiry was of the opinion 
that no electric motor should be allowed 
to run where gas was present, and this has 
been taken to mean by some that no elec- 
trical apparatus shall be used in fiery 
mines, and the definition of a fiery mine 
is not at all an easy one. Mining engi- 
neers are very much divided as to what 
constitutes a fiery mine, that is to say, a 
mine which is dangerous. If it be taken 
to be a mine in which safety lamps are 
used, the restriction of the use of elec- 
trical apparatus to those in which naked 
lights are used would cut off more than 
half of existing mines. On the other 
hand, witnesses were almost unanimous 
that an electric motor properly con- 
structed is no more dangerous than a 
miner’s lamp. 


THE OPPOSITION TO THE USE OF ELEC- 
TRICITY. 


The great use of meetings of this kind, 
as already pointed out, is the chance of 
comparing notes, which it enables men 
who have been working independently for 
the previous year to take advantage of. 
One of these opportunities occurred at the 
meeting in question. The excursion on 
the day after the reading of the presi- 
dent’s address was to the collieries of 
Messrs. Henry Briggs, Sons & Company, 
the manager of which, Mr. Isaac Hodges, 
is president of the Yorkshire branch of 
the association. There is no electrical ap- 
paratus about the place, and costs are 
stated to be lower at these collieries than 
anywhere else. I had a conversation with 
Mr. Hodges on the subject, and put the 
question perfectly straight to him, “Why 
have you so little electrical apparatus ?” 
“Because,” he said, “I do not think that 
anvthing is gained by it. ‘The efliciency 
of electrical distribution is undoubtedly 
higher than that of compressed air, but 
it only gives a saying in cost of one cent 
per ton in cutting the coal, and the danger 
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may easily cost considerably more than 
that.” Mr. Hodges uses compressed air 
for pumping underground and coal cut- 
ting, but he uses gas engines wherever 
they are practicable, as at the shaft bot- 
toms. The haulage is largely worked by 
steam engines on the surface, which drive 
haulage drums at the pit bottom that can 
be clutched in or out at will by the at- 
tendant at the pit bottom, the power being 
transmitted to the bottom by means of 
band ropes. Most elaborate arrangements 
have been worked out for stopping and 
starting the haulage engine on the surface 
from the pit bottom. The secret of the 
whole thing is, the gas engines are worked 
and the boilers fired by a very rich gas 
which is made at the works as an offshoot 
of the colliery firm. 

I venture to think that the time will 
come when those band ropes in the shafts 
will be done away with and electric motors 
fixed at the pit bottoms to drive the haul- 
age drums. The arrangement which en- 
ables the attendant to stop and start the 


engine on the surface, from the under- 


ground haulage chamber, is very beauti- 
ful, and works well, but it is neither as 
simple, as quick, nor as convenient as an 
electric motor would be. Mr. Hodges told 
me that the cost per horse-power for all 
his work was only £2 per annum. Still 
it appears to me that there is no reason 
why he should not have the advantages of 
the cheap gas, and of electric distribution 
too. Cables are troublesome in a pit shaft, 
but so are gas pipes, and the care which 
will enable gas pipes to work economic- 
ally, will keep the repair of cables at a 
very small figure. 

In the very early days of electric light- 
ing, I put in a plant at a colliery in the 
county of Durham, to light the pit top. 
Previously to this, it was lighted by gas 
from the company’s own works about one 
and one-half miles away. The manager 
at the colliery told me that the cost of 
repairs would pay interest and upkeep of 
the new plant and leave a good margin. 
Joints were constantly leaking, ete. At 
the same time, it is as well for those who 
are endeavoring to push colliery work to 
know what thev have to overcome. At 
another colliery in the Midlands, a few 
davs ago, I saw a very complete system 
of rope haulage. One installation in par- 
ticular struck me. The coal-picking belt 
was in a shed several hundred yards from 
the colliery, and it was worked by a rope 
which ran across country on pulleys to 
the shed, and then turned sharply at right 
angles, ran along the side of the shed, 
and round the driving pulleys of the belt, 
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ing somewhat similar work. I ventured 
to prophesy here, that those ropes would 
disappear, whenever an electrical power 
plant came on the ground. I was told 
that when the plant was put in, the fig- 
ures were carefully taken out for rope and 
electricity, and rope was much cheaper. 
Meanwhile it does its work well, and there 
are numerous men about the colliery dis- 
tricts who reap a handsome living by 
splicing the ropes from time to time. The 
mechanical engineers of the collieries in 
the Midlands also have acquired a good 
experience with rope haulage. 

Mr. Hodges is also working at the com- 
pressed air problem, and has already done 
a good deal. He told me that he had 
succeeded in working the air which is used 
to drive a coal-cutting machine expansive- 
ly. This is an immense step in advance. 
If air can be worked at high pressures, 
similar to those used in the United States, 
leakage suppressed, and the air used ex- 
pansively, it will supplant electricity for 
all work at the face of the coal, and wher- 
ever gas is feared. 

The little apparatus for lighting locked 
safety lamps, I expect all readers are 
familiar with. There are two arrange- 
ments in this country for the purpose, 
one that has been invented and reinvent- 
ed several times, in which a heated plati- 
num wire lights the lamp, and the other, 
which is new, so far as I am aware, within 
the last few years, in which ignition is 
obtained by means of a spark from an 
induction coil. The miner’s oil lamp con- 
sists of a hollow cylinder forming the oil 
well, with the wick in the centre. The 
oil well is screwed on to a brass ring 
which forms the base of the glass and 
chimney of the lamp. The glass, which 
is made only high enough to allow the 
rays of light to come out in a horizontal 
direction, is held between two brass rings, 
which also hold stout brass wires that 
protect the glass from mechanical injury. 
The upper brass ring forms the base in 
which the gauzes which form the chimney 
of the lamp rest. There are three gauzes, 
one inside the other, the outer one pro- 
tected by a steel bonnet from mechanical] 
injury. The upper part of the bonnet is 
perforated with holes about one-quarter 
inch in diameter, all round, and these are 
the only points of egress for the products 
of combustion. Air is supplied to the 
lamp by a similar series of holes in the 
lower brass ring, inside the glass, the holes 
being covered with gauze, It will be un- 
derstood that the apparatus so arranged, 


while not absolutely safe—no miner’s 
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lamp is, where an explosive mixture is 
present and is being transported along the 
workings at a high velocity—does not give 
very much light, from one-third to two- 
thirds of one candle-power when the lamp 
is first lighted, and it is very easily ex- 
tinguished. The miner is not allowed to 
open his lamp to relight it, if it does go 
out. Various penalties await him if he 
does, and is caught, and various plans 
have been adopted to prevent him making 
the attempt. If it does go out at the 
working face, or anywhere in the mine, 
the collier has to take it to the lamp 
station, which is situated as far in the 
workings as it is considered safe to use 
naked lights, and there a man who is told 
off for the purpose opens it, relights it, 
and again locks it. Any method which 
enables the lamp to be relighted without 


opening enables the lamp station to be. 


fixed very much farther toward the work- 
ing face, and saves considerable time, as 
well as removing temptation from the 
miner. While the lamp is being taken to 
the lamp station, the collier and his 
“butty” have to stop working, as the 
“butty’s” lamp is required to light the 
man on his way to the lamp station. In 
some collieries this trouble is met by send- 
ing lads round periodically with lighted 
lamps to all the working faces, but in the 
majority of cases the men have to lose 
the time taken. 

With both systems of electrically re- 
lighting, the oil well is made to form one 
side of the circuit, and an insulated con- 
tact rod passed through the well forms 
the other side. With the hot wire, a 
second small rod is fixed near the first 
and a fine platinum wire stretched be- 
tween the two, which can be turned over 
the wick, or away from it. With the 
spark system, the spark is made to pass 
through the vapor of the oil to the body 
of the lamp. In either case, a circular 
table is arranged, just large enough to 
admit the base of the lamp, with contacts 
corresponding to the oil well, and when 
the lamp is placed on the table, either a 
spark passes or the wire becomes hot, and 
the lamp lights. In one colliery in South 
Wales, where some 2,000 lamps are in use, 
considerable time is saved by this arrange- 
ment. The lamps are not lighted, as they 
usually are, by the lamp trimmer, but are 
given out ready trimmed. Each man, as 
he receives his lamp, passes on past one 
of the tables described, dumps his lamp 
down, takes it up lighted, and goes on to 
the pit top. Similar tables are fixed at 
the lamp stations. Under the tables are 
carried the induction coil, where the spark 
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method holds, and two secondary cells, or 
only secondary cells where the batteries 
are used in the lamp room, there is an ar- 
rangement for unlocking the lamps by 
means of an electromagnet, which is also 
concealed under the table. The lamp is 
locked by a steel pin which fits into a slot 
provided for it, and is held there by a 
spiral spring. As long as the pin is in the 
slot the oil well can not be revolved, and 
so can not be unscrewed from the ring 
above, so that the lamp can not be opened. 
When the pin is pulled down by the elec- 
tromagnet, the well can be turned, and 
the lamp filled. At Messrs. Briggs col- 
lieries, where the battery method is em- 
ployed, the lighting in the lamp room is 
done by means of current furnished by a 
small dynamo driven by a belt from the 
shafting which runs the lamp cleaning 


machinery. 
e 


The Electric Railway at La Mure, 
France. 

The coal basin of La Mure, France, ia 
rich in ‘anthracite, but on account of the 
grades the steam railroad was not able 
to handle the traffic and develop the mines. 
To correct this defect, an electric system 
has been installed which will greatly in- 
crease the capacity of the road. The road 
is about eight kilometres long and seven- 
teen trains are run in each direction. The 
electric locomotive is here described by 
M. A. Soulier. The Thury system of con- 
tinuous currents was selected. The loco- 
motive weighs fifty tons, is 13.18 metres 
long with a cab in the centre and is car- 
ried on two four-wheeled trucks. Power 
is collected from two overhead wires by 
four bow collectors. The two wires and 
the track form a three-wire system with 
2,400 volts across the outers, the track 
being the neutral. Four motors, one 
driving each axle through gears, are con- 
nected permanently in series, each sup- 
porting 600 volts. .They are rated at 
ninety kilowatts, run at 400 revolutions 
per minute when taking 185 amperes and 
have six poles. The controller contains 
two cylinders, one having twelve and the 


_ other eight contact positions, thus making 


ninety-six possible positions for control- 
ling the motors. The cylinders are turned 
by means of a handle with a multiplying 
motor. The rheostat is formed of coils 
of wire and is used in starting and for 
braking the cars, the motors being con- 
nected to it for this purpose. There are 
in addition, a hand brake and an air 
brake,. operating brake shoes on all the 
cars. ; 
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THE INTERSTATE INDEPENDENT TELE- 
PHONE ASSOCIATION. 


THE REGULAR ANNUAL CONVENTION OF 

_ THE INTERSTATE INDEPENDENT TELE- 

PHONE ASSOCIATION WILL BE HELD 

AT THE AUDITORIUM HOTEL, CHICAGO, 
ILL., DECEMBER 8, 9 AND 10. 


The Interstate Independent Telephone 
Association was organized in Chicago, 
Iil., April 9, 1902. The initial gathering 
was held at the Sherman House, and dele- 
gates to the number of about 500, includ- 
ing practical telephone men, exchange 
promoters and manufacturers, gathered 
from the states of Indiana, Illinois, Ken- 
tucky, Iowa, Wisconsin and Michigan. 
Dr. I. A. Lumpkin, of Mattoon, Ill., was 
elected temporary chairman. He de- 
livered an address in which he sketched 
briefly the advantages that an association 
of this character would bring, by holding 
in closer touch the representatives of ex- 
changes in the closely allied states in- 
cluded in the organization. 

On the evening of the inauguration day, 
a banquet was tendered to the delegates 
and visitors by the telephone manufac- 
turers of Chicago. Informal toasts were 
responded to by the telephone men, and 
from this auspicious occasion there sprang 
into being one of the most successful and 
influential telephone organizations of the 
country. | | 

A permanent officiate was elected on 
Thursday, April 10. The president chosen 
was Mr. Henry Clay Raney, of Fairfield, 
Iowa. Mr. Raney died on August 21, 1903, 
at Fairfield, Iowa, and in his death inde- 
pendent telephony lost a vigorous expo- 
nent. His knowledge as a lawyer of cor- 
poration affairs made him a master of 
many intricacies which the formation of 
such an organization involved. He was 
the organizer of the Jefferson County 
Telephone Company, of which he was 
president. 

The vice-president chosen was Dr. I. A. 
Lumpkin, of Mattoon, IIl.; the treasurer, 
Mr. J. C. Harper, Madison, Wis.; the 
secretary, Mr. E. M. Coleman, of Louis- 
ville, Ky. Mr. Coleman is secretary of 
the Home Telephone Company, of Louis- 
ville, Ky., a man of large affairs in the 
telephone field, and one well suited to 
carry out this executive department of 
the agssociation’s affairs. Mr. Coleman 
has since succeeded himself twice, and is 
probably the logical candidate for aucces- 
sion once more. 

The executive committee was chosen as 
follows: H. K. Cole, Owensboro, Ky.; 
J. B. Ware, Detroit, Mich.; Charles E. 
Hull, Salem, Ill.; George N. Bandy, 
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Perry, Iowa; J. W. Layne, Carthage, Mo. ; 
A. L. Hutchinson, Weyauwega, Wis., and 
L. A. Frazee, Connersville, Ind. 

A number of interesting and instruc- 
tive papers was read by Dr. C. F. Bennett, 
of Waterloo, Iowa; Richard Valentine, of 
Janesville, Wis.; H. C. Raney, of Fair- 
field, Iowa; L. A. Frazee, of Conners- 
ville, Ind.; E. M. Coleman, of Louisville, 
Ky.; E. R. Conklin, of Aurora, Ill.; 
W. H. Crum, of Chicago; A. L. Hutchin- 
son, Weyauwega, Wis., and Dr. H. S. 
Herr, of Ottumwa, Iowa. 

Early in September of 1902 a meeting 
was held by the officers of the associa- 
tion, and the date of the next meeting 
was decided on as December 9, 10 and 11, 
1902. Dr. I. A. Lumpkin and Charles 
E. Hull were members of this committee. 

The second general meeting was 
opened with a good attendance and senti- 


THe Lare HENRY C. RANEY. 

First President of the Interstate Independent 
Telephone Association. 
ments of greatest harmony at the Audi- 
torium Hotel, Chicago, on December 9, 
1902. President Raney called the conven- 
tion to order, and Mr. J. W. Keelyn, 
chairman of the Chicago entertainment 
committee, introduced the Hon. Lawrence 
E. McGann, comptroller of the city of 
Chicago, who, as the representative of the 
mayor, delivered an address of welcome 
to the delegates. President Raney made 
an eloquent and masterful response to this 
address, and Senator Charles E. Hull, of 
Salem, Ill., made the report for the execu- 
tive committee. 

The secretary’s annual report showed 
the condition of affairs to be promising, 
and put forward a number of valuable 
suggestions for the unified carrying on of 
the association’s work. 
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The representatives then selected one 
member for each state, to serve on a com- 
mittee on nominations. The following 
members were subsequently chosen: W. 
Guy Jones, Columbus, Ohio; Dr. H. S. 
Herr, Ottumwa, Iowa; W. F. Goodrich, 
La Crosse, Wis.; William Robinson, 
Muskegon, Mich.; L. A. Frazee, Conners- 
ville, Ind.; Senator C. E. Hull, Salem, 
Ill.; W. F. Hall, Clinton, Mo., and H. K. 
Cole, Owensboro, Ky. 

At this session important committees 
were established to consider the question 
of whether men who were affiliated with 
Bell companies were eligible for attend- 
ance at the association’s meetings; and 
also on the important question of an in- 
discriminate making of toll contracts with 
other than strictly independent companies. 

At the meeting on the next day, De- 
cember 10, the committee on eligibility 
for membership made two separate re- 
ports to the convention. One was to the 
effect that the association pledge its mem- 
bers not to patronize supply houses sell- 
ing material to new companies that were 
formed to compete with independent com- 
panies already in the field and giving satis- 
factory service. 

On the other question, the decision was 
made that, as toll connections with Bell 
companies would have a tendency to dis- 
courage the building of independent toll 
lines, no one should be eligible for mem- 
bership in the association who had any 
contract for toll or instrument connec- 
tions with a Bell company, unless in cer- 
tain special cases where permission might 
be granted by two-thirds of the member- 
ship committee of the state, interstate or 
national association. These two resolu- 
tions were carried. 

Several papers were read at this ses- 
sion, one by Mr. George N. Bandy, of 
Perry, Iowa, on “Rates-Measured Serv- 
ice.” This was followed by the reading 
of a paper by Dr. H. S. Herr, of Ottum- 
wa, Iowa, on “Sliding Scale Rates for Ex- 
changes.” Miss Flora B. Herr, Dr. Herr’s 
daughter, read this paper in his absence. 
H. H. Robinson, Cleveland, Ohio, read a 
paper on “Toll Rates.” 

The programme at this point was in- 
terrupted to allow Professor W. E. Golds- 
borough, chief of the Department of Elec- 
tricity, Louisiana Purchase Exposition, to 
address the convention. Dr. Goldsbor- 
ough set forth the many advantages which 
St. Louis would offer as a convention city 
during the early summer of 1904. A reso- 
lution was offered by J. W. Layne, to the 
effect that the association meeting of 1904 
should be held in St. Louis. As the ex- 
position will close about December 1 of 
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that year, the constitution of the asso- 
ciation would have to be amended in order 
that a meeting could be held before that 
time. This matter was finally referred to 
a committee, which was required to re- 
port upon the resolution and also intro- 
duce a motion removing the constitu- 
tional restriction for this particular occa- 
sion. 

An interesting feature of this meeting 
was a series of papers from members rep- 
resenting the nine states covered by the 
association, on “Restrictions by Munici- 
pal Authority and Synopsis of the Law.” 
Notwithstanding the expectation that 
there would be responses from nine states, 
but three representatives undertook the 
debate on this subject. These were W. F. 
Laubach, of Akron, Ohio; E. W. Pick- 
hardt, Huntingburgh, Ind., and M. Sav- 
age, Champaign, Ill. Mr. J. B. Ware 
addressed the meeting on this subject, 
however, and gave considerable informa- 


SENATOR CHAKLEs E. HULL. 


President, Interstate Independent Telephone 
Association. 


tion as to the municipal restrictions in 
the state of Michigan. 
After this meeting had adjourned, the 


-= delegates were made the guests of the Chi- 


cago Automatic Telephone Company, and 
investigated the subways which this com- 
pany was building under the streets of 
Chicago. 

The first business of the session on 
Thursday, December 11, was the intro- 
duction of a resolution by the committee 
appointed to act on the invitation issued 
by Professor Goldsborough, on behalf of 
the St. Louis Exposition. This resolu- 
tion favored the association’s holding its 
annual convention in 1904 at St. Louis, 
at such time as the executive committee 
might determine, and recommended that 
the constitution be amended as to the time 
of holding meetings, so that the conven- 
tion of 1904 might be held during the 
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month of November. This resolution was 
unanimously adopted. 

W. F. Hall, of Clinton, Mo., and A. L. 
Hutchinson, of Weyauwega, Wis., ad- 
dressed the meeting, and these were fol- 
lowed by H. E. Ralston, of Maitland, Mo. ; 
Colonel J. D. Powers, of Louisville, Ky., 


Mr. Joun W. LAYNE. 


Treasurer, Interstate Independent Telephone 
Association. 


and J. W. Layne, of Carthage, Mo., who 
spoke on practical telephone subjects. 
Mr. J. J. Nate, Chicago, Ill., read a 
conclusive paper on “The Telephone 
Transmitter, Its Early History, Its Pres- 
ent Status with Relation to the Berliner 
Patent.” The last paper on the pro- 
gramme was by Senator Charles E Hull 
of Salem, Ill., on “Suggested Methods for 
Improving Long-Distance Telephony.” 


Dr. HENRY S. HERR. 


Representative to Interstate Independent Telephone 
Association from Iowa. 


Following this, the committee on nomi- 
nations reported, and officers for the en- 
suing year were elected as follows: presi- 
dent, Charles E. Hull, Salem, Ill. ; vice- 
president, L. A. Frazee, Connersville, 
Ind.; secretary, E. M. Coleman, Louis- 
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ville, Ky.; treasurer, J. W. Layne, Carth 
age, Mo. Executive committee: Ohio, W 
Guy Jones, Columbus; Iowa, H. S. Hert 
Ottumwa; Wisconsin, A. L. Hutchinson 
Weyauwega; Minnesota, E. H. Moulton 
Minneapolis; Michigan, J. B. Ware, De 
troit; Indiana, O. Rex, Manchester 
Illinois, A. B. Conklin, Joliet; Missouri 
W. F. Hall, Clinton; Kentucky, Davic 
Prewitt, Winchester. 

The association received an invitatior 
from R. H. Watrous, of Milwaukee, Wis. 
to hold its next convention in Milwau. 
kee. The matter of the date and place oi 
meeting, however, were left to the dis. 
cretion of the executive committee. 

In the evening an elaborate banquet 
was tendered to the delegates, toasts being 
given by a number of prominent tele- 
phone men and by several executives of 
the city. 

The third general meeting of the as- 
sociation will be held at the Auditorium 
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MR. A. L. HUTCHINSON. 


Representative to Interstate Independent Telephone 
Association from Wisconsin. 


Hotel, Chicago, Ill., December 8, 9 and 
10, 1903. An elaborate programme has 
been arranged, including papers by promi- 
nent men on important subjects. In ad- 
dition to this, a banquet will be given, 
which the committee in charge promises 
will surpass all previous ones. A large 
orchestra has been engaged to render 
several musical programmes, and there is 
no doubt that this convention will be as 
successful, at least, as those which have 
already been held. 

The following programme has been an- 
nounced : 

Tuesday Morning, December 8—Re- 
ception of members and friends by the 
executive committee and officers, at the 
secretary’s headquarters. 

Tuesday Afternoon—Address of wel- 
come, by the Hon. Carter H. Harrison, 
Mayor of Chicago; response and annual 
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address by the president, Senator C. E. 
Hull, Salem, Ill.; report of the secretary 
and report of the treasurer will be read; 
selection of executive board; selection of 
nominating committee, and revision of 
constitution and by-laws. 

Wednesday Morning, December 9— 
The officers and executive board will take 
charge of the delegates. Visiting exhibits. 

Wednesday Afternoon—Wednesday af- 
ternoon will be devoted to, addresses as 
follows: “Should the Territory of the In- 
terstate Independent ‘Telephone Associa- 
tion Be Enlarged, and if so, Why?” by the 
Hon. John Van Nortwick, Appleton, Wis. ; 
“Are Our Telephone Periodicals Suffi- 
ciently Careful as to the Business Rela- 
tions Sustained by Contributors?” by 
W. H. McDonough, New York, N. Y.; 
“Standardization of Apparatus,” by Pro- 
. fessor J. C. Kelsey, Purdue University ; 
“Standardization of Construction,” by 
W. C. Polk, Kansas City, Mo. ; “Competi- 
tion Between Independent Companies 
and Farmers’ Mutuals,” by O. Rex, North 
Manchester, Ind. 

Thursday Morning, December 10— 
“Independent Toll Line Systems, and Is 
the Time Ripe for Merging,” by J. S. 
Bailey, Jr., Toledo, Ohio; “Where Should 
the Line Be Drawn Between Independent 
Operating and Manufacturing Compa- 
nies, and the Bell Company,” by the Hon. 
Henry A. Barnhart, Rochester, Ind.; 
“What Should Be the Representation in 
Connection of the Interstate Independ- 
ent Telephone Association in Voting ?” 
by David Perwitt, Winchester, Ky.; 
“Who Is Who? What Are the True Ear 
Marks?” by the Hon. Theodore Gary, Ma- 
con, Mo. 

Thursday Afternoon—Officers and 
executive board will take charge of and 
entertain the attending delegates. Visit- 
ing exhibits. 


Mr. John W. Layne, treasurer of the 
Association, has been an active business 
man in the States of Indiana, Ohio, Ili- 
nois and Missouri for the past fifty years. 
About five years ago he entered the inde- 
pendent telephone field, purchasing the 
Carthage Telephone Company, of Carth- 
age, Mo. He rebuilt this system, and 
under his management the plant grew un- 
til it absorbed five other independent sys- 
tems. This expansion continued until Mr. 
Layne was president, manager and chief 
owner of the third largest independent 
system in Missouri, operating as the Min- 
eral Belt Telephone Company, with its 
central office at Joplin. After four years 
of vigorous upbuilding Mr. Layne sold this 
system to a new syndicate, and Mr. Theo- 
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dore Gary, of Macon, Mo., became active 
manager and president, the name being 
changed to the Home Telephone Company. 
Mr. Layne was made, and now is, vice- 
president of the new company, and al- 
though having passed his sixty-seventh 
year is still a vigorous worker in the tele- 
phone field. 


Dr. Henry 8. Herr, the member of the 
executive board from Iowa, became in- 
terested in independent telephony in 1900. 
He has made a careful study of the vari- 
ous elements of telephone operation, and 
has always been an earnest advocate of 
a sliding scale of rates. His articles on 
this subject have been widely quoted. He 
was one of the organizers of the Interstate 
Independent Telephone Association and 
placed in nomination for first president, 


Mr. O. REx. 


Representative to the Interstate Independent Telephone 
Association from Indiana. 


the late Henry C. Raney. Dr. Herr is 
also president of the Iowa Telephone As- 
sociation and of the Southern Iowa In- 
dependent Telephone Association. 


Mr. A. L. Hutchinson, the member of 
the executive board from Wisconsin, was 
born at Weyauwega, Wis., January 25, 
1859. He lived on a farm near the village 
from the age of three to twenty, and 
taught in the district schools in Wisconsin 
and Iowa for two years. He read law in 
the office of Pike & Vankusen, Oshkosh, 
and was admitted to the bar in March, 
1881. In October, 1882, he was appointed 
postmaster of Weyauwega, and served in 
this capacity for three years. He was 
elected district attorney of Waupaca 
County in 1886 and reelected in 1888. Mr. 
Hutchinson edited a local paper from 1886 
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to 1893 and was delegate to the National 
Editorial convention which visited the 
City of Mexico in 1888. He was an alter- 
nate delegate to the National Republican 
convention at Minneapolis in 1896. In 
1894 Mr. Hutchinson became interested 
in a small independent telephone company 
and after tnree years gave up his law 
practice to devote his entire time to in- 
dependent telephony. He organized and 
was first president of the Independent 
State Telephone Association of Wiscon- 
sin. He is at present secretary and gen- 
eral manager of the Interurban Telephone 
Company and president and general mana- 
ger of the Independent Consolidated Tele- 
phone Company. 


Mr. O. Rex, the member of the execu- 
tive board from Indiana, is president of 
the North Manchester Telephone Com- 
pany. Mr. Rex is a pioneer telephone 
man, and gave Wabash County its first 
independent toll line service and the only 
telephone connection which it had with 
adjoining counties for more than three 
vears. He started in the telephone field 
in 1894, and has been active ever since in 


promoting independent telephone opera- 
tions. 


The Universal Exposition Handbook. 

Dr. Charles M. Kurtz, assistant chief, 
Department of Art, Louisiana Purchase 
Exposition, has prepared an illustrated 
handbook on the universal exposition, 
commemorating the acquisition .of the 
Louisiana territory, which will be held 
at St. Louis, Mo., 1904. The frontispiece 
of this handsome book is a photogravure 
reproduction of the Hon. David R. Fran- 
cis, president of the Louisiana Purchase 
Exposition. The book sets forth in detail 
the preparation for and the scope of the 
St. Louis world’s fair of 1904, giving 
interesting bits of history showing the 
development of the territory since its 
acquisition by the United States Govern- 
ment. Half-tone portraits of all of the 
prominent officers of the exposition are 
given, together with illustrations of the 


numerous buildings in various stages of 
completion. 


T 

National Electric Light Association. 

Mr. Ernest H. Davis, the secretary of 
the National Electric Light Association, 
announces that there have been so many 
requests from non-members for the re- 
port of the Chicago meeting, now in press, 
that it has been decided to present a copy 
of this book to all companies making ap- 
plication for membership for the year 
1904, provided their applications are re- 
ceived before the end of the present year. 
A number of applications has already been 
received on this basis, and there is every 
indication of a large increase in mem- 
bership during the month remaining. A 
copy of the recent reports of rates for 


lighting and power will also be sent to 
new members. 
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THE COMPARATIVE BEHAVIOR OF 
FLOATING AND BOOSTER-CONTROL- 
LED BATTERIES ON FLUCTUATING 


LOADS. 
(Concluded.) 


BY LAMAR LYNDON. 


CASE III—BATTERY WITH BOOSTER IN 
POWER STATION. 

Since with a booster-controlled battery 
the generator load is kept practically con- 
stant, it matters little what kind of gen- 
erator is used in the power station, it 
being only necessary to settle on the best 
average station voltage. Assuming 550 
volts as the desired electromotive force at 
the station, a 550-volt battery, the same 
load and general conditions as in case 1, 
the size of battery is to be determined. 
Since the average load is 600 amperes, 
and the maximum 1,000, a battery to dis- 
charge 400 amperes is required. If the 
one-hour rate is not to be exceeded, an 
800-ampere-hour battery is necessary. The 
maximum load, however, comes on the 
system, but infrequently, as shown by the 
load diagram and as it lasts only five sec- 
onds, a 700-ampcre-hour battery, having 
a one-hour rate of 350 amperes, will be 
ample as it will only have to give out 
seventeen per cent in excess of its rating, 
and then for a negligible time. Even a 
G00-ampere-hour battery would work 
satisfactorily on this load. 

Assuming a 7%00-ampere-hour battery 
in the station, practically all the fluctua- 
tions in load will be absorbed and the 
generator load curve becomes a straight, 
or rather a wavy line. The station voltage 
being constant, the feed point electro- 
motive forces at various line loads are 
not quite so satisfactory as are furnished 
by a compound-wound generator. If the 
minimum voltage at the feed point is to 
be 350, the resistance must not exceed 
0.2 ohm or 0.1418 ohm for the copper re- 
sistance, requiring 805,000 circular mils as 
against 665,000. The generating equip- 
ment, however, is reduced in size from 
550 kilowatts to 350 kilowatts and the 


* fuel economy greatly increased. 


COMPARISON OF CASES I AND IIl. 

As compared with the shunt-wound 
generator working with a floating battery 
in the power station, the generating equip- 
ment is 330 kilowatts as against 440; the 
Copper, 805,000 circular mils as against 
945,000; the load variation six per cent 
as against forty-seven per cent; the volt- 
age variation at the feed point nineteen 
per cent as against twenty per cent— 
these two factors being practically equal, 
because of the greater amount of copper 
3 the line fed from the floating bat- 
ery. 
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CASE IV— BATTERY AND BOOSTER OUT ON 
LINE. 


If the floating battery out on the line 
has a booster auxiliary working with it, 
the current passing over the feeder will be 
maintained constant, and the average load 
only will be transmitted from the power 
station. If, as in the previous cases, the 
voltage is not to fall below 350 volts, the 
resistance (assuming 550 as the generator 
voltage) will be 0.333 ohm total or 0.2751 
ohm for the copper; equivalent to 415,000 
circular mils. This, however, is not so 
advantageous as it scems, for the voltage 
at the point where the booster is located 
is constant and the electromotive force 
will neither fall below 350 nor will it rise 
above it. Taking 420 volts as a satisfac- 
tory pressure, the resistance of the line 
becomes 0.217 ohm = 0.1588 ohm for 
the copper = 720,000 circular mils. This 
allows the maintenance of a satisfactory 
potential which varies so slightly as to be 
practically constant. 


COMPARISON OF CASES II AND IV. 


Compared with the floating battery on 
the line, the booster-controlled system 
gives a higher and more satisfactory volt- 
ave; the copper is 720,000 circular mils 
as against 495,000 circular mils. This is 
not a real comparison, however, in view 
of the higher voltage maintained. The 
load on the generating equipment is kept 
constant within six per cent as against 
a variation of seventeen per cent; the 
power-house capacity required is 330 
kilowatts against 385 kilowatts. 

While the booster-controlled ‘battery 
out on the line is theoretically superior to 
a similar equipment in the power station, 
it requins extra attendance, which in 
many cases offsets its advantages and 
makes it advisable to put the booster and 
battery in the station and add a little 
more copper to the line, or install a float- 
ing battery at the feed point. 

Furthermore, the usual condition in 
practice is that of a power plant supply- 
ing current to numerous feeders, no single 
one of which carries sufficient current, or 
is enough longer than the others, to war- 
rant a battery installation only to take 
care of its load and voltage. Generally, 
therefore, in order to regulate the station 
load, the battery and booster must be in 
the power station. 

The advantages shown by the booster- 
controlled batteries over those floating 
across the circuit do not include a most 
important one; namely, the ability to ob- 
tain full battery discharge even when the 
stored energy in the cells is nearly ex- 
hausted and the voltage decreased below 


normal. The battery characteristic (F 

1) shows that the minimum volta 

when discharging at the hour rate, 

1.915 volts per cell. This is the et 
only when the battery is worked nea) 
fully charged, and the output and inp 
are so nearly equal that the state of bi 
tery charge is practically unchanged. : 
however, any unusual condition or eve 
should raise the average load on the s) 
tem, the output might exceed the inp 
for several hours, and the battery so f 
exhausted that the voltage would fall 

1.7 per cell when discharging at the on 
hour rate. This is a decrease of 0.2 
volt per cell—or fifty-eight volts in 

550-volt batterv—below the minimu 
voltage of discharge when the battery 

working at a point near full charge. O 
viously, without a booster the battery i 
this condition would not be of any assis 
ance at all in the power station, and i 
regulating ability out on the line great! 
impaired. 

Another advantage offered by the booste 
is that the necessary overcharge is nc 
attended by a troublesome manipulatio 
of water barrels, with the usual accon 
paniment of heavy grate-bars and a ju 
of sulphuric acid. 


CASE V-—BOOSTER IN STATION; BATTER 
ON LINE. 


The final method of installing the bat 
tery, that is, with the booster in th 
power-house and the battery out on th 
line, is peculiar in that only one type o 
booster may be used, and there must b 
a separate feeder from the booster to th 
point where the battery is located. T 
the foregoing discussions a single feede 
from the power station to the feed poin 
has been assumed to simplify the com 
parison, which is just as valid in its re 
sults as if the load had been distribute: 
over the length of various feeders. If th 
circuits in the cases discussed were merel) 
a simple trolley and track with distrib. 
uted loads, any of the four described ap- 
plications could be used, except that the 
booster system shown in Fig. 15 would 
not be suitable as the auxiliary for the 
battery floating on the line. 

Character of Booster—A particular ar- 
rangement of the type of booster shown 
in Fig. 15, causes it to allow only a prac- 
tically unvarying current to pass through 
its armature. Referring to Fig. 16, G is 
the generator; B the booster armature; 
f a shunt field; S a series field; E the 
battery, and MM the motors or variable 
load. The voltage across the mains at X 
is obviously the generator voltage, while 
the potential at the terminals of MM is 


816 


equal to the voltage at X plus that of 
the booster. As in the case of the booster 
shown in Fig. 15, the shunt and series 
fields are in opposition; but at normal 
load, the magnetization of the shunt field 
exceeds that of the series field, and an 
electromotive force is generated in the 
booster armature, which is added to that 
of the generator to produce normal voltage 
across the mains. The battery being con- 
nected directly across the mains, its nor- 
mal voltage is equal to that of the gener- 
ator, plus booster. 

If an excess load should come on the 
system, the generator tends to send addi- 
tional current to the line, strengthening 
S and reducing the booster voltage and 
consequently the potential across the 
mains. The battery then discharges. 
The converse occurs on increase of load; 
the booster voltage rises, and current flows 
into the battery. This system allows only 
a constant current to pass through the 
booster armature and is therefore known 
as the constant-current booster. 

In Fig. 17 is shown the method of ap- 
plying this machine to the case in hand. 
The symbols are the same as in Fig. 16; 
T is the trolley; R the track and F feeder 
from the booster. The shunt coil f is con- 
nected across the line and coil S in series 
with the feeder F. 

Line Drop—In Fig. 18 the curve A rep- 
resents the voltage which obtains along 
a line fed from one end and with the 
load uniformly distributed along its 
length. 

In the figure, the drop at the distance 
L, from the source of is seen to be 350 
volts. If from P only one-half the cir- 
cuit is supphed with current, there will 
be a decrease in the drop due to lowered 
resistance, and a further decrease due to 
the fact that only one-half the current 
flows over the feeder. If the distributed 
load from P to E is 1,000 amperes and 
the drop 350 volts, the load over one-half 
the distance 1s 500 amperes and the 
resistance of the circuit one-half that 
from P to E, so that the drop is one- 
fourth of 350 or 87.5 volts, if the circuit 
extend only to N. This shows that the 
drop at the end of a main supplying cur- 
rent to a given distributed load varies 
directly as the square of the distance over 
which it feeds. 

Data of System—Assume the same con- 
ditions as in previous cases and shown 
in Fig. 19, taking the load as being 
equally distributed along the line, which, 
in this case, however, is five miles in 
length instead of two miles, as before. 
Computations for drop on a two-mile line 
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with this system show the cross-section of 
the copper to be so small that it has not 
the requisite current-carrying capacity. 
The copper which extends along the en- 


Fig. 16.—CoNnsTANT-CURKENT BOOSTER. 


tire length of the circuit will be taken as 
‘100,000 circular mils inclusive of the 
trolley wire. The resistance per mile of 
circuit is 0.1424 ohm for the copper and 
0.0291 for the track, making 0.1715 ohm 


Fic. 17.—BoosreER CONNECTIONS. 


per mile, or 0.8575 ohm total. The drop 
on distributed load is 429 volts at the 
far end of the line when 1,000 amperes 
pass over it. This is shown by curve No. 
1 in Fig. 20. It is desired so to place 


Fig. 18.—LIngE Dror CURVES. 


the battery on the line as to reduce the 
drop to 150 volts, putting the booster in 
the power station, and adding such an 
amount of copper as may be necessary. 
Location and Voltage of the Battery— 


a 


BOOSTER un MAX.CHARGE 90 VOLTS 
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can feed at a drop of 150 volts, is com- 
puted by the proportion : 
X? : (5)? :: 150 : 439, from which 
X=2.89 miles, which is shown at point B. 
The remaining distance, or 2.11 miles, 
is to be divided into two equal parts and 
the battery so located that it will feed in 
each direction 1.055 miles, which is its 
distance from the end of the line. Point 
C shows its position. Its voltage Y 1s 
fixed by the condition that the line volt- 
age must not fall below 400 volts. Ap- 
plying the above proportion : 


(5)? : 429 :: (1.055)? : Y 
Y= ar oe = 19.1 volts 


= drop for the distributed load on either 
side of the battery, which is located at C. 
19.1 + 400 = 419.1 = battery voltage 
when discharging at maximum rate or 
1.915 volts per cell. 

419.1 
1.915, 
219 Xx 2.025 = 443.7 = voltage at C, 
with normal load on system, battery 
neither charging nor discharging, 2.025 
being the open-circuit voltage per cell as 
shown in the characteristic (Fig. 1). 
Voltage per cell is 2.14 when charging at 
maximum rate. 

2.14 X 219 = 468 = volts at battery at 

maximum charge. 

Feeder to Battery—The total current 
to that portion of the system past B away 
from A, must be supplied by the feeder 
F (Fig. 18), and this current Z is deter- 
mined by the proportion. 

(5 — 2.89) : Z:: 5: 600, whence 
Z = 253.2 amperes. 
The size of the feeder F is now to be 


= 219 = number of cells in series. 
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Fig. 19.—Data FOR LINE Five Mites IN LENGTH. 


Since the drop from the power station 
varies as the square of the distance over 
which a distributed load is supplied, the 
distance X to which the original copper 


decided on. If its current-carrying capac- 
ity be sufficient to allow 253 amperes to 
flow, its resistance is of little moment s0 
far as the operation of the system is con- 
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cerned, since the voltage of the booster 
can be made sufficiently high to compen- 
sate for any feeder drop. This resistance, 
however, is commercially a serious factor, 
since the booster energy input is lost. The 
question then, is to determine the most 
economical cross-section of copper, which 
is beyond the scope of this paper. For 
purposes of the discussion assume it to be 
400,000 circular mils; resistance, 0.1424 
ohm per mile. Resistance of circuit = 
0.1424 + 0.0291 = 0.1715 ohm per mile; 
or 0.1715 x 3.95 = 0.6774 ohm, total. 
The drop then to C = 0.6774 x 253 = 
171.4 volts. 443 + 171.4 = 6144 = 
voltage of generator plus booster at the 
station. 614.4 — 550 = 64.4 = booster 
voltage when average load is on the line. 
Since the current is constant, the drop to C 
is also constant, hence for variation of 
battery voltage to cause charge or dis- 
charge, the booster voltage must vary as 
indicated at A. The straight lines 10, 
11, 12 show the drop along the feeder. 

Changes with Load Variations—As the 
load decreases and the line voltage rises, 
the distance that the line will feed toward 
the battery is increased as shown by curves 
4 and 6, while curves 5 and 7 show the 
corresponding rise of potential at the end 
of the line. At normal load of 600 am- 
peres total, the minimum voltage is 438 
and the point of lowest potential has 
moved outward to E, the station now 
feeding from A to E. When the mini- 
mum load of 260 amperes is supplied the 
drop from A to C is only seventy-three 
volts, making the line voltage at C 477, 
which is five volts higher than that of the 
battery on charge. ‘Therefore, the line 
will supply all current from A to C, and 
also send enough into the battery to bring 
the voltage at the line down to 468; which 
extra current to the battery is nine am- 
peres. 

BATTERY CAPACITY. 

Since the battery regulates 2.11 miles 
of the system, the average current as shown 
is 253 amperes, while the maximum is 


100 : 
ax = = 422 amperes. 
Therefore, the one-hour discharge rate 
should be 422 — 253 = 169 amperes, 


making the battery capacity 340 ampere- 
hours. The constant current from the 
booster, however, must be taken care of. 
On light load the line is furnishing all 
current up to C, and also nine amperes 
to the battery, making 262 amperes flow- 


_ Ing to this point. The current consump- 


260 x 1.055 
Load ð a 
54.8 amperes; 262 — 54.8 = 207.2 am- 


tion from C to D is only 
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peres, going to the battery which should 
not be in excess of the one-hour rate of 
charge. This necessitates the use of a 
414-ampere-hour battery. 

Results—This system then distributes 
current over five miles with a maximum 
current of 1,000 amperes: the minimum 
voltage is 400, the average 438; the fluc- 
tuations on the system are from 260 to 
1,000 amperes, on the generator from 458 
to 831. This is accomplished by the use 
of nine miles of 400,000 circular mils 
feeder, a twenty-four-kilowatt booster, a 
450-kilowatt generator, and 261 cells of 
400-ampere-hour capacity. 

This paper has covered, it is true, only 
one set of conditions, but from it can be 
learned the method of investigation ap- 
plying to any particular set of conditions ; 
and it also shows that the setting forth 
of any general formulas or deductions to 
be applied indiscriminately is practically 
impossible. 


The Telephone. 
| Editorial from the New York Times. } 

In an address delivered before the 
Underwriters’ Club in this city on No- 
vember 24, Mr. C. J. H. Woodbury, of 
Boston, an oflicer of the American Bel] 
Telephone Company, gave some figures of 
exceeding interest respecting the telephone 
development in this country which will 
assist one who considers them thoughtfully 
to appreciate the extent to which the sim- 
ple and familiar act of sending or re- 
ceiving a communication by this method 
sets in motion titanic forces and to under- 
stand the magnitude and mechanical per- 
fection of the plant provided for his con- 
venience. 

The amount of line built and main- 
tained by the companies operating the 
Bell system averages 3.29 miles to each 
instrument, and, excluding the long-dis- 
tance lines, fifty per cent of the wire is 
underground. When a call is made, the 
average amount of line placed at the dis- 
posal of the person who makes it is 6.58 
miles. That anything lke intercommu- 
nication is possible becomes the more a 
cause for wonder when it is remembered 
that the modern switchboard is a marvel 
of complexity in design and construction. 
It is the evolution of a quarter of a cen- 
tury, resulting from the collaboration of 
many experts working together for a pur- 
pose. Its mechanical intricacy will be 
better appreciated when it is remembered 
that even with the advantage of modern 
machinery and skill in manufacture it re- 
quires as long to build and install a switch- 
board as to build and equip a merchant- 


man for foreign trade, the time | 
from one to two and a half years, an 
cost varying from $500 to $600 per si 
foot for the smaller installations adei 
for cities of 50,000 inhabitants, to $. 
per square foot for the larger sw 
boards. The central station equipr 
however, is but a small part of the v 
cost of a telephone system, althoug 
represents the greatest concentratio 
value in relatively small space. The 
of a switchboard is usually short. 
stant repairs, replacements, and exten: 
rapidly deteriorate it, and the effec 
wear is distanced by the more rapid f 
ress of invention and improvement. 
a few years it becomes obsolete and 
costly apparatus is burned to recover 
copper it contains. 

The result of systematic work in 
perfection of appliances and the trai 
of operatives has reduced within the 
five years the average time of mal 
complete local connections 3.9 seco 
This may appear to be a very little 
gain, but as applied to all the telepl 
connections of the Bell system it amo 
to 10,098 hours a day saved of the | 
scribers’ time, or about three and n 
tenths years for each business day of e 
hours. The system provides for 9,322, 
calls per day, or nearly 2,500 calls a 3 
originating at each telephone in serv 
As one telephone is called for each 
used, the average employment of e 
telephone in use is 5,000 times a year. 

When one uses a long-distance teleph 
a large amount of property is placed 
his service. For example, speaking fı 
Bosion to Omaha, as one business conc 
does every morning, the apparatus us 
at the present price of copper, represe 
an investment of over $283,000, and it 
quires the service of nine skilled operat 
to make the necessary connections. 1 
weight of the copper wire in the conn 
tion is 1,131,000 pounds, or 56514 to 
and it seems very like a miracle that | 
human voice can cause this immense m 
of metal to vibrate in unison through 
its several parts, even to the delicate sha 
of tone which distinguish one voice fr 
another, and that the instrument at i 
end is so sensitive that it can catch a 
repeat these vibrations and transmi 
them into articulate speech. 

And it is all so new. Less than thi 
years ago the telephone was an “ov 
capitalized” dream, and the stock of t 
Bell company could scarcely be quot 


low enough to find a purchaser. Twen 


vears ago it was the luxury of the ric 
What it has become in the past ten ye: 
we can best appreciate by reflecting wh 
would happen if for any reason the te 
phone lines should be put out of use f 
a week. 


Electrical Patents. 


A new insulating material has been 
tented by Mr. George T. Pratt, of 
esthrook, Me. The object of the inven- 
m is to produce a substance which will 
ve a high degree of efficiency as an 10- 
lator and which shall at the same time 
ve the necessary tensile strength, hard- 
ss and toughness and which shall be 
ierproof. The foundation of the ma- 
rial is leather pulp formed into a suit- 
le sheet by any well-known means, the 
ther pulp having mixed with it a suit- 
le strengthening fibre, such as sulphite 
od pulp. In forming the sheet, prefer- 
ly above seventy-five per cent of the 
ather pulp is mixed with about twenty- 
ʻe per cent of sulphite pulp to give it 
e necessary tensile strength. The sheet 
formed on a paper machine in the ordi- 
ry manner, and it is pressed lightly as 
runs through the rolls, so that after 
ing dried it will be as porous as possi- 

e, so as to retain as much as possible 
f the impregnating material. After the 
eet is formed, it is dried and then dipped 
1 the melted impregnating material, 
hich in practice is composed of about 
venty per cent of ozokerite or mineral 
ax, twenty per cent rosin, and ten per 
nt of alum, these last two ingredients 
sing used to harden the ozokerite and 
ive the necessary hardness to the ma- 
rial. An insulating material formed 
1 this manner, it is asserted, is found to 
è very efficient. 

Henry N. Potter, of New Rochelle, 
i. Y., has patented a new idea in glowers 
or electric lamps, which patent has been 
ssigned to George Westinghouse, of Pitts- 
urg, Pa. The aim is to provide a ter- 
ainal, the metal portion of which shall 
over a large amount of surface and every 
oint of which shall be equidistant from 
given point in the glower axis. On ac- 
ount of the extremely high temperature 
t which glowers of the character above 
ndicated are operated, it has been found 
ecessary to employ leading-in wires which 
re not only good conductors of electricity, 
ut the material of which has a high 
nelting point and is substantially non- 
xidizable in the atmosphere. Platinum 
vire is usually employed for this pur- 
ose, and various methods of making con- 
nections between such wires and the ends 
of the glowers have been devised. As 
shown in the illustration, the left-hand 
terminal 2 is attached to the glower body 
1, while the right-hand terminal is shown 
as detached. The terminal body 2 is 
shown as of frusto-conical form, having 
a recess 3 in its smaller end and as having 
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an outer end 4 in the form of a segment 
of a sphere. This outer end is shown as 
provided with a cup-shaped spiral 5 of 
platinum wire, the inner end of which 
terminates in a leading-in wire 6, the 
spiral being either pressed into the body 
2 of the terminal or fastened thereto by 
means of a suitable cement coating. The 
terminal may be of different shape from 
that specifically illustrated, and its metal 
portion may also differ structurally from 
what is shown, though the cup-form is 
desirable as is also an open-work forma- 
tion of such other surface irregularity as 
shall ensure a secure gripping engage- 
ment between the metal and the body of 
normally non-conducting material. The 
end of the glower body 1 may be in- 
serted in the recess 3 in the end of the 
terminal 2 and be cemented therein by a 
paste of material like or similar to that 
of the glower body, or a paste formed of 
such material and certain salts which will 
calcine when heated—such, for example, 
as one or more oxychlorides or nitrates of 
suitable metal. Instead of forming the 
terminal bodies 2 separately from the 
vlower body 1 and cementing them in 
position, the entire glower structure may 
of course be moulded in a single piece, 
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or the glower may be moulded in two 
parts and fused together after being roast- 
ed, or the bodies 2 may he cemented or 
fused directly to the ends of the glower 
body without the recesses 3. In fact, anv 
known and practicable method of con- 
struction may be employed, the essential 
feature of the invention residing in the 
distribution of the metal portion of the 
terminal, so that every part of it shall 
he substantially equidistant from a given 
point in the axis of the body of the glow- 
er, whereby the current flowing into the 
glower will be distributed over a large 
surface instead of being confined to a 
single point or other comparatively small 
surface, and all parts of the terminal 
shall perform substantially the same serv- 
ice. 

Many substances, especially those which 
have a high evaporating point—such as 
the oxides of calcium, magnesium and 
strontium, and other alkaline earths— 
have been introduced into the ordinary 
electrodes as used in arc lighting with a 
view to increasing the luminous efficiency 
of the arc. In some cases such substances 
will form deposits after having passed 
through the arc, which, gradually accumu- 
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lating, form rings obstructing the emis- 
sion of light. Mr. Hugo Bremer, resid- 
ing in Neheim, Germany, has found that 
the slag can be rendered harmless by 
adding to the carbon a suitable quantity 
of a flux, such as borie acid, silica (silicic 
acid), or an alkaline borate of silicate or 
sodium chloride, these substances having 
the property of fusing at the temperature 
of the are and then absorbing the basic 
slag by forming a borate or silicate or a 
luminiferous metallic base, which falls 
off in drops or small particles. Instead 
of adding a metallic base and a flux to 
the carbon separately, they may be 
chemically combined before they are 
mixed with the carbon. In other words, 
a borate or a silicate of a metallic base 
may be used. As the nature of a flux 
is well known, for instance, in ceramic 
arts, and in the working of blast fur- 
naces, and depends, of course, on the par- 
ticular material which it is intended to 
liquefy or absorb, it will not be necessary 
or practicable to specify every substance 
that may be used as a flux in the manu- 
facture of carbons containing luminifer- 
ous mineral matter. In other words, as 
soon as the composition of the luminifer- 
ous mineral matter in the carbon is known 
a chemist acquainted with ceramic or glass 
industry will also know what materials 
may be used as a flux for that particular 
kind of carbon. The quantity of luminif- 
crous mineral matter to be mixed with 
the carbon may be from ten to fifty per 
cent of the mixture of material from 
which the carbon electrodes are made, 
preferably from twenty-five to thirty per 
cent. The quantity of the flux depends 
partly upon the nature and quantity of 
the luminiferous base and partly on the 
nature of the flux. The total quantity of 
mineral matter contained in the carhon— 
that is to say, the luminiferous salts and 
the flux—should be at least twenty per 
cent, and not more than eighty per cent, 
of the carbon mixture, or from one-fourth 
to four times the quantity of carbon used. 
A higher percentage would be too detri- 
mental to the strength of the electrode 
and to the temperature of the are. On 
the other hand, if the quantity of lumi- 
niferous mineral matter is much smaller 
than those specified above, as has been 
the case in the earlier attempts, the least 
Inequality of distribution causes consider- 
able fluctuation of the are, because the 
particles of mineral matter are placed far 
apart and cause a sudden flicker when 
the are reaches the same. For this reason 
and others such carbons have not come 
into extensive use. If the slag produced 
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by the burning of the upper carbons forms 
a viscous liquid which falls off in drops 
and if the lower carbon is uncoated, the 
drops which fall upon the edge of the 
lower carbon will adhere to the same and 
the consecutive drops will gradually form 
on the edge of the lower carbon a ring 
which interferes with the burning of the 
carbon, as well as with the emission of 
light. If, however, the lower electrode has 
a glassy coating of borax, a silicate, or 
other suitable material, the drops of slag 
from the upper electrode will congeal im- 
mediately after they have separated and 
will slide down along the lower carbon 
without producing any injurious effect. 

Mr. Johanne Justus, of Berlin-Halen- 
see, Germany, has patented in this country 
a process of manufacturing plates of in- 
sulating material. Single bars of insu- 
lating material are first pressed out of 
suitable substance and are preferably of 
semi-circular or segmental section. These 
bars are then laid on their flat sides, 
closely side by side, and against a flexible 


VIEW OF A NUMBER OF INSULATING BARS JOINED 
TOGETHER BY MEANS OF PRESSURE ON BOTH 
SIDES THE WIRE FABRIC. 


foundation, such as wide-meshed wire 
fabric. They are united with the fabric 


by pressure or the use of an adhesive. 
The insulating substance may also be pro- 
vided to the other side of the flexible 
foundation or wire fabric, whereby an en- 
tire covering of the wire fabric is ob- 
tained, together with a better connection 
of the insulating bars therewith. The 
plates formed of these semi-circular bars 
have, owing to the rounded groove or fur- 
row between the separate bars, great flexi- 
bility which renders them very suitable 
for encasing strongly curved bodies. Pref- 
erably, the bars are so located that those 
lying against one side of the fabric alter- 
nate with those bearing against the oppo- 
site side, and, consequently, an insulating 
plate of wavy or corrugated section is 
formed having a central foundation of 
wire which is of uniform strength. 

A new process of coating glass or fabrics 
has been devised by Mr. Henry Keppler, 
of Brooklyn, N. Y. In carrying out this 
process, a luminous powder is first mixed 
in medium bronze lacquer and applied 
evenly over the surface of the glass. This 
gives the surface a frosted appearance, and 
by reason of the illuminating properties 
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of the composition thus formed when ap- 
plied to one-half of a light globe acts 
as a reflector. The lacquer serves, of 
course, to form an adhesive base for the 


powder. The second step is to mercerize 


SHOWING AN APPLICATION OF THE NEw Coar- 
ING FOR GLASS OR FABRICS. 


white rubbing-varnish and apply this 
evenly over the first mixture, after the 
latter has been thoroughly dried. The 
third step is to dust this surface before 
drying with gold-bronze powder. The 
surface is then dried, and finally the 
article thus coated is subjected to a copper 
bath, after which it may be painted or 
enameled. When this process has been 
apphed to an electric light or other globe, 
it will be apparent that the portion thus 
treated will be entirely opaque and that 
the inner surface of said coating will act 
as a reflector. 

Charles E. Acker, of Niagara Falls, 
N. Y., has patented a carbon electrode 


and conductor, designed particularly for 
use in those electrolytic operations in 


which high-current densities are em- 
ployed. There is provided a carbon block, 


the lower active surface of which is cor- 
rugated or grooved so as to permit the 
ready escape of evolved gases. These 
grooves are deepened somewhat toward 
the periphery of the electrode, affording 
upwardly inclined surfaces, along which 
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SHOWING VERTICAL SECTION OF ELECTRODE, 
WHEREIN A PLURALITY OF CONDUCTORS ARE 
APPLIED TO A SINGLE BLOCK. 


the gases may readily travel. In addition 
to affording paths of escape, the grooves 
serve to Increase the active surface of the 
electrode in contact with the electrolyte. 


A carbon shank is secured to the 

by screw threads or by dovetailir 
in any other suitable manner, and- 
tallic conductor is screwed to the e 
the shank opposite the electrode. 

carbon shank is protected by a tu 
shell surrounding the same and 

structed of fire-clay or other refr: 
material which prevents access of a 
pheric oxygen to the heated carbon. 

tube or sheath is supported upon thi 
bon block and may be let into the » 
face thereof. If desired, a plurali 
shanks may be employed for each 

and these shanks can be connecte 
metal rods to a common metallic 
ductor. It is desirable also to p 
the juncture between the carbon s 
and the metallic conductor, and tl 
effected by means of a casing form 
soapstone slabs connected by plat 
grids, the casing being filled with ce 
This refractory casing is of some 
greater area than the carbon block. 
when the series of electrodes are asser 
in the furnace, the casings constit 
cover which substantially prevents 1c 
heat and escape of gas. Further 
when so assembled, although the ca 
are in contact, the carbon blocks are 
ficiently spaced to permit the fu 
charge being fed between them. 
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Annual Report of the United Si 
Commissioner of Education 
Vol. i of the report of the United S 
Commissioner of Education has 
issued. This is a large volume of : 
1,200 pages, and gives some very 
plete statistics of the state school sy 
the laws relating to land grant col 
a discussion of Franklin's influenc 
American education, and a numlx 
addresses on educational subjects. 
educational systems of Canada and |] 
pean countries are considered, and 1 
statistics on various phases of the 
ject are included. 
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The Electrical Trades Society 
New York. 

The eighth annual meeting of the | 
trical Trades Society, of New York, 
he held on Tuesday, December 8, : 
at Muschenheim’s “Arena,” 41 
Thirty-first street, New York city, a 
oclock P. M. There will be reports 
addresses, and the regular election of 
cers. An informal dinner will follow 
annual meeting at 7.30 P. M. The di 
tickets are $2 each. Mr. A. P. Ec 
the secretary of the society, has issu 
cordial invitation to all of the men 
to attend this dinner. All arrangen 
must be made in advance, and the s 
tary announces that he will be gla 
hear from the members at the ea 
possible moment. 


we 
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High-Lift Centrifugal Pumping Plant for 

the De Beers Mines. 

Two high-lift centrifugal pumps, oper- 

d by three-phase induction motors, 

ve been installed by the de Beers Mining 

mpany, of South Africa. One of the 
mps contains four chambers and is de- 
med to lift 1,000 gallons of water per 
inute against a total head of 320 feet. 
ne pump is driven through a flexible 
upling by a three-phase induction 
otor, taking power from a fifty-cycle cir- 
it at a pressure of 220 volts, and giving 

0 horse-power at %30 revolutions per 
inute. This motor is started by a water 
eostat. The second high-lift pump has 
o chambers, and is arranged to lift 
000 gallons of water per minute against 
total head of 160 feet. It is driven by 

three-phase induction motor giving 
venty-five horse-power at 730 revolu- 
ons per minute. In designing these 
otors, a high efficiency was sought, be- 
use when installed in the mine venti- 
tion would be poor and the work would 
 continuous.—A bstracted from the Me- 
anical Engineer (London), Novem- 

r 14. 

# 
eld Telephone Switchboard of the United 
States Signal Corps. 

The switchboard developed for use in 
e United States Signal Corps in field 
ork is here described by Mr. Harold 
ramer. The switchboard for this class 
' work must be small, compact and port- 
le. A ten-line switchboard, with its 
ymplete equipment, is contained in a 
out wooden box fifteen inches high, 
urteen and one-half inches wide, nine 
nd one-half inches deep, weighing, com- 
letely equipped for service, about thirty- 
ur pounds. The equipment consists of 
n 500-ohm tubular drops, ten ringing 
eys, thirty connecting keys, three listen- 
ig keys, combined receiver and trans- 
itter for the operator’s set, an operator’s 
ail, a magneto hand generator, a night 
ell and a switch, together with four cells 
f dry battery. The equipment was 
1ounted on a hard-rubber panel set in the 
ront of the box, the drops being mounted 
n one row at the top of the panel, with 
he ringing keys directly below them and 
he connecting keys in three rows ten 
nches below the ringing keys. Three 
intening keys are mounted on the front 
if the board below the equipment already 
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mentioned. The operation of any two 
connecting keys in the same row serves 
to connect together the lines to which 
the keys correspond. There can therefore 
be three separate connections through the 
board at the same time.—Abstracted from 
the Americun Telephone Journal (New 
York), November 21. 
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Electric Automobile Batteries for Quick 
Charge Rates. 

The cause of buckling in accumulators 
is attributed by Mr. E. Kilburn Scott to 
poor mechanical design. The men re- 
sponsible for these types have been too 
much the electrician, and too little the 
engincer. The author has investigated 
some recent types of accumulator designed 
for rapid charging. One of these, the 
Elieson, has its plate formed of strips of 
lead, alternately straight and crimped. 
They are united together by a central core 
of lead, from cach side of which the strips 
extend like the hairs of a feather. At the 
top and bottom, cross pieces of wood give 
support to the ribs. As the strips are 
held at one end only, the oxidized material 
is free to expand and contract, and buck- 
ling is avoided. A cell containing three 
such negatives and two positives, measur- 
ing eight inches by five and one-half 
inches by three-eighths inch, and weigh- 
ing twenty-two and one-half pounds com- 
plete with acid, is rated at 115 hours 
capacity at a five-hour discharge rate. 
Under test this cell, when nearly charged, 
was discharged at a rate of twenty am- 
peres down to a voltage on no load of 1.5. 
It was then completely charged in seventy- 
five minutes, commencing at a rate of 120 
amperes and finishing at a rate of forty- 
five amperes, the total charge being 
110.69 ampere-hours. It was again dis- 
charged at the twenty-ampere rate and 
continued until the voltage dropped to 
1.5, the discharge capacity being in this 
case 101.66 ampere-hours, showing an 
ampere-hour efficiency of approximately 
ninety-two per cent. The discharge was 
then continued at the rate of twenty am- 
peres until only 0.5 volt was registered. 
The cell was short-circuited and left for 
forty-eight hours. A charge of 120 am- 
pere-hours was again made in one hour, 
the rate for about twenty minutes being 
nearly 150 amperes. An extra forty-am- 
perc-hour charge was then made in one 


hour, and the cell left for four days. At 
the end of this time the discharge made 
at the high rate was fifty amperes for one 
and one-half hours, and for a further 
forty-five minutes, at lower rates, showed 
a capacity of 106 ampere-hours, demon- 
strating that no loss of capacity had been 
caused by severe usage. Sir W. H. Preece 
tested a similar five-plate cell, and found 
it could easily absorb its charge in three- 
quarters of an hour.—A bstracted from the 
Electrical Engineer (London), Novem- 
ber 13. 
A 
The Work of the Reichsanstalt. 

This article gives a summary of the 
work of the Physikalisch-Technische 
Reichsanstalt, of Charlottenburg, during 
the year 1902. Much important electrical 
work has been done. Many thermal and 
conductivity tests of many metals have 
been made. The results in the case of 
cadmium point to a straight line law for 
the connection between the temperature 
and electric conductivity of pure cad- 
mium. Measurements of electrolytic con- 
ductivity have been extended. The tem- 
perature coefficients of the ionic mobilities 
appear in the case of monovalent mono- 
atomic ions to be functions of the ionic 
mobilities. Official testing stations have 
been opened at Ilmenau, Hamburg, 
Munich, Chemnitz and Frankfort-on- 
Main. These distribute fully tested in- 
struments in different workshops, where 
they are in practical use, and verify them 
at intervals. Alternating-current meas- 
urements are still made by the quadrant 
electrometer. Motor tests have been made 
with brakes which give results agreeing 
with those computed by Heyland’s dia- 
gram. Experiments on the various cur- 
rent losses in motors, made after the 
methods of Dettmar, Hummel, Kapp and 
others, did not give concordant results. 
Of the 127 Clark cells, ninety-five were 
certified. Twenty-eight were rejected be- 
cause they deviated by more than 0.001 
volt from the normal value, 1.4328. A 
new charge in regard to the inconstancy 
of the Weston cells has been disproved 
by Steinwehr. Fifty cadmium cells, pre- 
pared in 1900 by the Reichsanstalt, have 
been compared with those made in pre- 
vious years, but the older cells now show 
0.0001 volt too low. Methods of testing 
iron have been investigated, and a simple 
relation has been established between the 
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coercive force, remanence and maximum 
permeability. Thirteen thermo couples 
used as electrical thermometers, have been 
returned for retesting. Most of the thir- 
teen were found unchanged, though they 
had been put to hard use. One of these 
had been in use since 1896, exposed to the 
flue gases and flames of a boiler. This 
indicated eight degrees too low at 1,100 
degrees. Another, used in a coke oven flue 
since 1897, indicated seventeen degrees 
too low at 1,000 degrees. These were the 
worst cases, and in both of them the 
soldered joints had been repeatedly re- 
newed.—Abstracted from Engineering 
(London), November 13. 
A 
Measurements of the Frequency of Very 
Rapidly Alternating Currents. 

A paper published a year ago by Mr. 
J. W. Salmonson gave the results of some 
careful measurements of high-frequency 
currents. As these results have been ques- 
tioned, Mr. Salmonson has devised a 
method for testing the accuracy of his 
previous work. An arc lamp is shunted by 
a condenser and an inductance, the latter 
consisting of the primary of an induction 
apparatus of the Dubois-Reymond type, 
from which the iron core has been re- 
moved. The secondary circuit of the in- 


- duction coil is completed by a hot wire 


galvanometer and a mica condenser in 
series. If periodic currents are generated 
in one of the circuits, by establishing a 
singing arc, an impressed electromotive 
force will be set up in the secondary cir- 
cuit, which will have the same frequency 
as that of the primary current. By vary- 
ing the constants of the secondary circuit, 
it may be brought into resonance; and if 
the values of the inductance and capacity 
are known, the frequency of the current 
can be calculated. For these tests the in- 
ductance was carefully determined, and a 
condenser with a variable capacity was 
used. In this way sinusoidal currents with 
a frequency of more than 400,000 cycles 
per second have been produced. Up to 
100,000 per second the results agree with 
those obtained by Peukert’s method. The 
author thinks that his results show that, 
under certain conditions, the resistance of 
the electric arc remains negative, even at 
high frequencies, and this being the case, 
he does not see why a frequency of a 
million or more might not be reached. 
For getting these high frequencies the 
voltage of the are should be as low as 
thirty-five, and the are itself should be 
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only a few tenths of a millimetre in length. 
To verify the results obtained by this 
method, photographs of the arc were taken 
by means of a rotating mirror. The re- 
sults agreed with those computed from the 
constants of the circuit. The author 
thinks that the seeming discrepancy be- 
tween his results and those of his critic 
is caused by the fact that there seems to 
be a critical potential difference at the 
carbons, or a critical length of arc above 
which the resistance of the arc ceases to be 
negative. With small frequencies this 
critical potential difference may be as high 
as forty-two to fifty volts, while with high- 
er frequencies the critical potential differ- 
ence is lowered, until, with the highest 
obtainable frequencies, it is not more than 
about thirty-five volts—Abstracted from 
the Electrician (London), November 13. 
a 
Recent Development of the Metropolitan Elec- 
tric Supply Company’s Installations. 

This article gives some particulars of 
the recent additions to the London Met- 
ropolitan Electric Supply Company’s in- 
stallation. At the Willesden station, two 
1,500-kilowatt and two 3,000-kilowatt 
generating sets have been added. This is 
the second largest electrical supply com- 
pany in London, the total output of the 
various stations being rated at nearly 
23,000 kilowatts. The station building, 
as originally designed, was too low for the 
new units, and to accommodate them the 
floor was lowered ten feet. The 1,500- 
kilowatt sets are similar to those pre- 
viously installed. The engines for the new 


3,000-kilowatt units were supplied by Sul- 
zer Brothers, of Winterthur, and the en- 
gines by Kolben & Company, of Prague. 


They are of the vertical compound type, 
with one high-pressure and two low-press- 
ure cylinders. They are designed to give a 
full output with saturated steam at 150 
pounds per square inch, either condensing 
or non-condensing, at a speed of seventy- 
five revolutions per minute. They are 
guaranteed to give the following results 
with dry or saturated steam: at full load, 
the steam consumption per indicated 
horse-power-hour will be fifteen pounds, 
and the mechanical efficiency, excluding 
auxiliaries, will be 92.5 per cent; at three- 
quarters full load, the steam consumption 
per indicated horse-power-hour will be 
fourteen pounds and the mechanical effici- 
ency ninety per cent; at one-half full load, 
with a consumption of fourteen pounds 
of steam per indicated horse-power-hour, 


the mechanical efficiency will be eig} 
six per cent. It is thought that the stc 
consumption will be reduced about | 
and one-half pounds per indicated ho: 
power-hour when superheated sixty- 
degrees centigrade. The engine can ea: 
carry an overload of twenty-five per c 
under normal conditions. The generat 
are of the two-phase type with revolv 
fields, rated at 3,500 kilowatts cach 
10,000 volts, sixty cycles per seco 
They will give 3,000 kilowatts at : 
voltage between 10,000 and 11,500, =e 
will carry a non-inductive load of 3, 
kilowatts at 11,000 volts for twenty-f 
hours with a temperature rise not exce 
ing degrees Fahrenheit. They will a 
carry an overload of twenty-five per c 
for four hours. The pressure drop 
constant speed and excitation does | 
exceed eight per cent, and by calculat. 
the pressure drop with a power-factor 
eighty-five would be less than eighte 
per cent. The efficiency with non-ind 
tive loads, including excitation and _ 
friction, is, at full load, ninety-six ] 
cent; at three-quarters full load, nine 
five per cent, and at one-half full lo. 
ninety-three per cent. The armatt 
spider, of steel, carries ninety-six poles 
soft cast steel of elliptical section w; 
laminated pole shoes. The cores are do 
tailed into the periphery of the whe 
and can be slipped out sidewise compl 
with the windings. Fach alternator c: 
ries its exciter on an extension of the mé 
shaft. The bore of the armature is 3 
inches, and the air-gap is 0.315 inch. T 
gross width of the armature core is 2! 
inches; the net width, 21.5 inches, a 
the depth of core, 7.2 inches. There £ 
576 slots, each containing ten conducto 
These are connected in two parallel c 

“cuits, each containing five conductors 

“series. The section of the pole cores 
80.5 square inches; the dimensions of t 
pole shoes, 29.1 by 6.5 inches, and the 
are thirty turns per pole. The switch gc 
is of the Ferranti type, and in the boil 
house, six Babcock & Wilcox boilers ha 
been installed. At the Amberly road su 
station twenty-one transformers, each rat 
at. 100 kilowatts, have been installed. The 
are mounted on wheels, so that each c: 
be drawn out of the bank for inspe:tio 
Fach transformer has a regulating swit 
whereby the pressure on the seconda 
bus-bars, which work at 1,000 volts, m: 
be varied by 120 volts in twelve steps.- 
Abstracted from the Electrical Revie 
(London), November 13. 
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INDUSTRIAL SECTION, 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A Heavy Service Overhead Electric 
Traveling Crane. 

The following illustration shows the 
latest type of an approved and economical 
apparatus for the handling of heavy and 
bulky freight in a railroad yard. ‘The 
illustration shows a portion of the yard 
of the Buffalo & Allegheny Valley Di- 
vision of the Pennsylvania Railroad Com- 
pany, and includes a forty-ton Niles over- 
head electric traveling crane, forty-eight- 
foot span, and a substantial structural 
steel runway forty feet long. The crane 
spans thnee tracks, and leaves a wide 


cated in the operator’s cage which acts 
directly upon the armature shaft of the 
motor. <A foot bridge is provided the 
entire length of the span, with customary 
guard rail. The bridge trucks are se- 
curely fastened with the utmost rigidity 
to the girders, provided with heavy cast 
steel, double flanged truck wheels with 
threads accurately finished to uniform di- 
ameter. The trolley is the standard type 
used on overhead cranes, consisting of 
heavy side frames securely bolted to- 
gether and kept in perfect alignment by 
a separator. <All the gearing is cut 


braced. It will be readily appreciated 
that an equipment of this character has 
a much greater capacity than the average 
pillar or swinging crane which is usually 
installed at railroad freight stations. If 
at any time it is desired to cover in- 
creased acreage hv the hook, the length 
of runway is readily increased by adding 
additional spans. This crane is notable 
because of the extra height of lift, which 
enables the loaded hook to clear the top 
of box cars or other obstructions while 
performing the functions of its regular 
service of loading and unloading. The 
complete apparatus was manufactured, 
installed and erected by the crane depart- 
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SHowine Forty-Ton NILES OVERHEAD ELECTRIC TRAVELING CRANE, FORTY-EIGHT-FOOT SPAN, LOCATED IN THE BUFFALO & ALLEUBENY 
ALLEY DIVISION FREIGHT YARD OF THE PENNSYLVANIA RAILROAD CoMPANY. 


passageway which gives ample approach 
for teams and trucks on one side of the 
cars covered by this apparatus. In addi- 
tion to the main hook, a quick running 
auxiliary hook of five tons capacity is 
provided for the rapid and efficient hand- 
ling of light loads, which performs by far 
the greater part of the service of the crane. 
The bridge consists of two heavy curved 
girders, of box section. It is driven longi- 
tudinally on the runway, by motor located 
on the front girder which ia geared to 
the truck wheels on either side, the mo- 
tion being controlled by a foot brake lo- 


from the solid and runs encased in oil, 
which gives the entire mechanism an un- 
usually high mechanical efficiency. Both 
hoists are provided with mechanical and 
electric brakes, also circuit-breaker and 
limit switches to prevent overwinding and 
consequent damage to the crane or its 
load. The trolley, operator’s cage and 
bridge-drive motor are of the enclosed 
type, affording suitable protection from 
the weather. The runway is built up very 
substantially. It consists of four columns 
carrying runways of riveted plate and 
channel construction, and is laterally 


ment of the Niles-Bement-Pond Company, 
Meadow and Mifflin streets, Philadelphia, 
Pa. 


Wireless Telegraph Experiments. 

Professor Alexandro Artom, of the 
Royal Industrial Museum, Turin, is re- 
ported to have been successful in carry- 
ing on wireless telegraphic communica- 
tion simultaneously between two pairs of 
stations in the same locality. Experiments 
were made for a distance of thirty-five 
miles, near Rome. Professor Artom 18 
said to have employed a special instru- 
ment of his own invention in these ex- 
periments. 
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Latest Type Automatic Telephone 
Switchboard. 

The Automatic Electric Company has 
recently made a change in its method of 
mounting the switches at the central sta- 
tion in that it uses steel angles for the 
switch shelves instead of wood. The ac- 
companying illustration shows an auto- 


matic switchboard of the latest type with . 
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NEw Tyre STEEL FRAME AUTOMATIC TELE- 
PHONE SWITCHBOARD. 


the switches mounted upon steel frames. 
The illustration is taken from a six-shelf 
switchboard, a section of an exchange of 
10,000 stations. Tt has been found that 
the steel mounting is more rigid and no 
heavier than the wood, and there is no 
sagging in the shelf on account of the 
Weight of the switches. Two light strips 
of wood are used in the rear of each shelf 
angle for the purpose of insulating, and 
with this exception there is no wood on 
the switchboard. This method of construc- 
tion is not only more modern, but gives 
to the switchboard a neater appearance, 
a ae 
Machine vs. Hand Numbering in 
Metals. 

The operation of numbering name- 
plates and metal parts has, until recently, 
remained a most unsatisfactory one, and 
the old method of employing individual 
figure stamps and hammer was not only 
crude, slow and expensive, but errors and 
Irregularities constantly occurred and the 
appearance of the work was far from at- 
tractive. The machines here described 
are designed with a view of meeting 
every requirement—eliminating the many 
difficulties which have heretofore ex- 
isted and performing in an hour 
what was before considered a good day’s 
work, enhancing, rather than destroy- 
ing, the appearance of the parts upon 
which a number is to be placed. By their 
use consecutive numbering is accom- 
plished with absolute accuracy, and any 
numbers which skip backward or forward, 
such as type and voltage numbers, may 
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be impressed on the parts themselves, or 
upon tags or plates to be attached to them. 
These machines are already in use to such 
an extent that the maker states that their 
practicability has been fully successfully 
tested, while it has been demonstrated that 
they are important factors in the saving 
of labor. 

Fig. 1 shows the new model No. 43 
which is designed for consecutively num- 
bering gold, silver, steel, brass, copper, 
iron, tin, hard rubber, fibre, leather- 
covered and wooden instruments or parts 
of any kind, size or shape, such as name- 
plates, sewing machine slides, iron cast- 
ings, electric, gas and water-meter tags, 
brass checks, steel keys, locks, watch cases, 
watch movements, steel bars, plates, ete. 

It may be operated in any punch, screw 
or lever press. The shank is made 
straight or to any taper and length de- 
sired. It is set up in the same manner 
as an ordinary punch, but the stroke of 
the press must be limited and carefully 
adjusted to the depth of the impression 
required. 

As the discs revolve, the figures are 
brought into correct alignment, are 
equally spaced apart and all are sunk pre- 


Fig. 1.—For CONSECUTIVE NUMBERING. 


cisely the same depth, thus ensuring per- 
fect uniformity. The lever-bar may be 
attached to any stationary part of the 
press, and the number will then advance 
automatically in consecutive order with 
each stroke. The figures and letters are 
made to any size or style desired, and are 
cut upon “tool steel” wheels, carefully 
hardened and tempered. 

Fig. 2 shows the new model No. 44 
which is designed for stamping the style, 
size, grade, type, ampere, voltage and 
power numbers upon name-plates, tags or 
parts of motors, dynamos, electric meters, 
ete. Any combination of letters and 
figures may be set instantly—skipping for- 
ward or backward—as is required for 
numbers which do not progress consecu- 
tively. Each numbering dise or wheel is 
provided with a lever which operates it 
independently of the others. The ends 


of these levers form a small keyboard, 


8 


Remarkable speed is invariably attain 
as soon as the operator becomes practise 
This experience is very .easily acquir 
by an ordinary machine hand. T 
figures or letters which are in stampi 
position are always shown by the inc 
cators on the front of the wheels ju 
below the keyboard. 


Fic. 2,—For COMBINATION NUMBERING. 


Fig. 3 shows the new model No. 3: 
which is designed to facilitate the opera 
tion of models Nos. 42 and 43, but an} 
punch, screw or lever press may be 
utilized. Adjustment gauges are usual) 
provided to which the pieces or parts tc 
be numbered are fed. A toggle joint en: 
sures maximum power with comparatively 
slight pressure upon the lever. A mode! 
No. 43 consecutive machine is shown 1n 
the illustration. . 

A catalogue describing these machines 


Fic. 3.—AUXxILIaRY PRESS FOR NUMBERERS. 


will be forwarded upon request to the 
maker, the Bates Machine Company, who 
is widely and most favorably known as a 
manufacturer of high-grade numbering 
machines. The general offices are located 
at 346 Broadway, New York, and it has 
branches in, Manchester; England , and in 


t Brussels, Belgitun.) WIC 
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Telpherage in Coal Handling. 

The large quantities of coal being con- 
sumed by gas companies, railroads, water- 
works, electric railways, electric light 
companies and manufacturers make it 
imperative that a storage should be pro- 
vided of sufficient capacity to forestall any 
scarcity that may occur from any cause. 
The model coal storage is such that either 
anthracite, bituminous or run of mine 
coal may be received either by boat or 
rail, placed in the storage, and then re- 
moved with great rapidity and with a 
minimum of labor and expense, crushed 
and delivered to the boiler houses or places 
of consumption. In the method of storing 
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indicated in this article, it is the purpose sg a =a iee 

to show how all these points may be ac- eS aie | 

complished by means of the telpher. One — felpherage unloads the ships at wharf, the car on siding ; deposits the coal in elevated coal pocket or bins and on A sxty-foot vertical lift of 3,00) 
è . - the storage ground ; charges the water gas retort with but one handling ; receives the coke from the quencher at the end of the run and at i 

type 18 described of which there are many a few feet from the ground, and places fh a pocket and upon screens or in crushers forty feet from the ground. 

modifications. The same m achin ery, tel- One man attends to all the hoisting, conveying and depositing. 

In special storage unl 
constitute the train, have a capacity of provided on the docks 
two tons each, and can be fed by four fore mentioned. The 
chutes from the same hopper simul- n such a manner that - 
taneously, or by one chute, the train being ‘ear of congestion at a 
moved along as each one is filled. In it is desired to run a ] 
the first case much less time is consumed. over the system. In fac 
The entire eight tons conveyed in this tains, which can be ma 
train are handled by one man, who is ‘sary, Can be so arrano 
stationed in the cab. By means of a con- an almost continuous 
troller of a special type, he may start the buckets. This gives a y 
train or stop it at any desired point, and the great capacity of th 
by means of a wheel or lever at the end tem. 
of the bucket may dump the entire load The telpher train rece 
without moving from his seat or losing tle towers, proceeds a 
time. This is due to the fact that the ‘ack, around the large ; 
entire number of buckets are coupled ‘he storage yard, thence 
together by universal couplings. s Celivers its coal and retu 

Should it be desired to take from tt is desired only to stc 


are fitted with grab the te 
An example of exceedingly high bents or supports to pam over intervening buildings. For raising coal or coke to storage, the telp hers are gT Ipher passes from 


a height and dumping the same over screens and distributing into chutes. One man in the cab attends to the or ¢lam-shell buckets and hoists. 
whole work of elevating, transporting and distributing. 


pher and hoist may be used for removing = 
ashes as well as storing the coal. NE NG Ghee soe ie È 

Coal may be removed from boats by ~Y A S Se A ; 
unloading towers, either movable or sta- 
tionary, of the standard type used for 
such work, or by means of projecting 
track. In this latter form the telpher 
must run out over the boats on the pro- 
jecting track, and, by means of its hoist 
and bucket, take its load direct from the 
vessel. 

In case conveying alone is desired, a 
telpher with a train of buckets is used, 
and after the buckets have been loaded 
from the hoppers in the towers travels to 
the storage yard, where the load is dis- 
charged, and then returns for another 
load. The hopper which is higher than 
the telpher track, feeds the coal into the 


buckets, which are generally bottom he track is elevated upon exceedingly high bents for the storage of thousands of tons of coal within a limited 


. . area. The line is automatic, being controlled from the terminal. The trestle is strongly braced and built to 
dumping. These four buckets, which withstand the pressure of the coal. 
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the rotary telpher tracks, dumps the coa 
and returns by the other side. As soor 
as the coal is piled up to the proper height. 
the tracks are then moved, say five to 
ten feet, and the process is repeated. In 
this way the top of the coal is left prac- 
tically level and all the space utilized. It 
will be noted that in the centre of the 
storage space is placed a pedestal for the 
large rotating telpher tracks. These are 
supported in the middle by the pedestal, 
and the ends are allowed to move upon 
the circular track, making what might 
‘be called a continuous moving switch. By 
means of these the coal can be taken 
from the towers and dumped into storage 
yard, while at the same time other tel- 
phers, by means of clam-shell buckets, 
take the coal from the storage and carry 


ted coal pocket or bins and c 
"PS the Coke from the quenchy 


à v i v thousand feet at 1,200 feet per minute ; a deposit 
A sixty-foot vertical lift of 3,009 Pounds ; a sinuous run of se eral 1; i ; í 
ers forty feet from the grow 


at the end of the run and at intermediate points, on the ground or fifty feet above. 


In special storage unloading towers are 
provided on the docks similar to those 
before mentioned. The track is laid out 
in such a manner that there need be no 
fear of congestion at any time, in case 
lt is desired to run a number of trains 
over the system. In fact, the number of 
trains, which can be made longer if nec- 
essary, can be so arranged as to present 
an almost continuous line of two-ton 
buckets. This gives a very good idea of 
the great capacity of the telpherage Sys- 
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o the fact that tk | track, around the large circle which forms 
uckets are couple! the storage yard, thence to the crushers, 
couplings. | delivers its coal and returns. If, however, 


it is desired only to store the coal, then 
the telpher passes from the towers, across 


red to take from 
re fitted with gra? 
ind hoists. 


ii? m m cars to reserve storage, and from reserve storage to gas works apd boiler house. Automatic plant with 
cable track. 


it to the crushers or the retorts. It will 
therefore be seen that by means of this 
rotary movement, effected either by elec- 
tricity or by hand, according to the size 
of the telpher or the frequency of move- 
ment, gives us the command of the entire 
area within the large storage space. As 
stated above, should it be deemed advis- 
able, however, to go direct to the crusher, 
it can easily be accomplished by revolving 
. this rotating telpher track until it assumes 
the second position; then the telphers go 
direct to the crushers. 
The method of taking from storage is 


ee 
LL aa 


practically the same as placing in storage, 
‘i the only difference being that the telphers 
A j 1 
À are supplied with clam-shell buckets and 
hoists. The same telphers can be used for 
taking coal from storage or from the 
The bucket is lowered cepen upon the coal or like divisible material, “grabs” the same, and the electric hoist closes Th ° lph 5 A 
the bucket and elevates the load, while the Telpher does the conveying. Telpher upcn a curve works equally e te pner track runs parallel to the 
Pe well upon a grade. Load with bucket, three tons. Speed, 1,000 feet per minute. Electricity does the werk of ‘ajl ] k y i 
within 8 isi eighteen men, one man directing. railroad tracks. The cars may then dump 
nA nd á ; 
praced â 
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into pits, thus enabling the clam-shell 
bucket to act more efficiently than if it 
takes out of the cars direct. 

The principle involved in this lateral 
moving track is the same as in the 
rotating telpher track, the difference 
being, as their respective names imply, 
one rotates and the other travels laterally. 
In this last method the layout of the 
tracks takes the form of a rectangle. We 
will suppose it is desired to take coal 
from the railroad cars; we run the telpher 
alongside the railroad tracks, and take 
our supply either from the cars direct 
or from coal pits by means of clam-shell 
buckets, as before. This, however, could 
be a water front, where towers would be 
employed. The telpher takes its load and 
moves along the side of the rectangle, 
crosses on the movable telpher track, de- 
posits its load at whatever point is deemed 
best by the telpherman, and returns for 
another load on the opposite side of the 
rectangle, thus preventing congestion in 
case two or more machines are employed. 
The lateral moving telpher track may bo 
moved in any desired position, either by 
electricity or by hand, along the rectangle 
which forms the storage, thus allowing the 
telpher to cover every square foot of en- 
closed area. This storage may be extended 
at any time by simply adding more track 
on at the open end, thus lengthening the 
rectangle. It may be used inside of a 
coal shed, in which case the uprights of 
the shed may be used for supporting the 
lateral moving track and telpher track; 
these two methods may be employed in 
conjunction with each other or separately, 
as is most desirable. The telphers used 
in either of the methods can be run on 
cither system. 

The small number of moving parts to 
the telpher, namely, the motors, reduce 
the wear and tear to a minimum. The 
fact that it is all accomplished by elce- 
tricity, and that the moment a machine 
is stopped no power is being expended, the 
entire system can, therefore, be shut down 
at a moment’s notice; also the fact that 
one man can handle eight tons with case, 
thus reducing manual labor to a mini- 
mum. The flexibility and adaptability of 
the system all go toward making it the 
ideal machine for handling any material 
at a low cost. The amount of knowledge 
required to operate one of these machines 
is not great, and can be learned by the 
average man in a few hours. The fact 
that the track is elevated gives an advan- 
tage over other systems for capacity, and, 
also, there being no danger of obstructions 
occurring, such as all surface lines are 
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subject to. Speed can be developed with- 
out danger to any one, and this can be 
attained, as before stated, by the average 
man, with no fear of consequences to 
cihers by fast running or inexperience. At 
any time the line may be increased by 
merely adding more track. By means of 
projecting track, where it is not necessary 
to handle enormous quantities of coal a 
day, the unloading towers may be dis- 
pensed with, as in the case of barges, and 
projecting track be substituted, thus doing 
away with the two men in the unloading 
towers, and allowing the telpherman to 
run his machine out over the projecting 
track and lower the clam-shell bucket di- 
rectly into the barge and hoist and convey 
the load away, dump, and return for an- 
other trip. 

As the machines run on a standard 
T-rail, which it is well known by years of 
experience and experiment to be the best 
adapted to take up the wear of traction, 
the maker toms up the advantages of the 
telpher and telpherage as follows: 

Simplicity of construction, few moving 
parts to wear, unlimited capacity, adapta- 
bility to all conditions, no more limit to 
length of line than would occur with a 
trolley road, low cost of maintenance, 
large reductions in manual labor, no 
skilled labor required, and freedom from 
all obstructions common to transportation. 

By means of electricity, adapted and 
applied for conveying, with the same skill 
as employed in the electric street railway 
service, with portable electric hoists for 
elevating, most economical and satisfactory 
results have been achieved. In some of 
the views as given, self-dumping buckets 
are illustrated, but in other cases, where 
very large quantities of material are to be 
handled in a short time, clam-shell or 
grab buckets are shown. In this latter 
case the telpherman goes with the tel- 


pher and attends to the loading, 
hoisting, conveying and dumping the 


loads. It is interesting to note in 
one of the views that the material 
is to be dumped into a number of 
hoppers, showing its adaptability to dump- 
ing into chutes or openings, for filling 
coal bunkers on steamers, locomotive ten- 
ders, gas retorts or generators, coal hop- 
pers, or other places where the coal or 
divisible material is to be dumped into a 
restricted space. 

This apparatus is manufactured and 
installed by the United Telpherage Com- 
pany, 20 Broad street, New York city. 


=> 


Consolidation of Electric Light 
Companies in Milan. 

At a mecting of the stockholders of the 
Società Feenomasio Cabella, which was 
held at Milan, Italy, on October 4, 1903, 
it was decided to consolidate with the 
Società Italiana Brown, Boveri & Com- 
pany, Milan, thus forming one large elec- 
trie company in the city of Milan. 
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Wireless Cluster Incandescent Lamp 
Fixtures. 

‘he accompanying illustration shows a 
six-light wireless cluster incandescent 
lamp fixture, manufactured by the Ben- 
jamin Electric Manufacturing Company, 
of Chicago, Ill. The cluster has five 
lamps in a circle, with one straight down 
at the end of the stem. The shades fit 
directly on the lamp and require no shade- 


Srx-Liagut CLU8TER INCANDESCENT LAMP 
FIXTURE. 


holders, the effect being a hemisphere of 
light of ornamental appearance. 

The Benjamin cluster is especially 
adapted for this class of work, the lamps 
being clustered closely together. The 
wireless feature, whereby onlv the stem 
wires are required, makes these clusters 
very desirable and the Benjamin company 
reports a heavy demand for this fixture. 

It will be noted that this cluster 1s 


Desk Licut EquipPpED witu HOLOPHANE 
GLOBE. 


equipped with “Pagoda” shades, made by 
the Holophane Glass Company. These 
shades are very popular for all forms of 
lighting. 

Another illustration shows a new desk 
light equipped with a Holophane globe. 
The New York office of the Benjamin 


Electric Manufacturing Company 18 at 


27 Thames street, and V. R. Lansingh & 
Company is the Chicago sales agent of 
the Holophane Glass Company, at 18 Hast 
Adams street. 
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Allis-Chalmers Company’s New 
Standard Reynolds-Corliss 
Engine. 

The accompanying illustration shows a 
new Corliss engine which is being brought 
out by the Allis-Chalmers Company from 
the designs of Irving H. Reynolds. 

Engines of the type illustrated are be- 
ing built in seven sizes, ranging from 50 
to 500 horse-power, and are designed for 
steam pressures up to 150 pounds. They 
are built of somewhat shorter strokes than 
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The dashpots are of differential plunger 
type without leathers or packing of any 
kind. 

The regulator is of the high-speed, 
weighted type, designed to control the 
engine within narrow limits of speed vari- 
ation. 

The connecting rod is of stecl with solid 
forged ends, fitted with bronze boxes, bab- 
bitt lined on the crank-pin ends, the boxes 
being adjustable by means of screw actu- 
ated wedges. 


ALLIS-CHALMERS CoMPANY’8 NEw STANDARD REYNOLD&-CORLISS ENGINE. 


have heretofore been customary in Corliss 
engines, with the idea of economizing in 
space and making the construction more 
rigid. The speeds are also somewhat 
higher than usual, ranging from 110 to 
150 revolutions per minute, although 
these speeds are not higher than those at 
which the Reynolds-Corliss engines of 
older design are frequently operated. 

The frame is cast in one piece with the 
slide, the construction being of the box 
type, resting on the foundation for its 
entire length. The main bearing shells 
are bored into the frame, thus ensuring 
a solid bearing and also permitting the 
easy removal of the shells by rolling them 
out around the shaft. 

The slide is of the barrel type with 
bored guides. The crosshead is fitted 
with babbitt-faced shoes with wedge ad- 
justment. The piston rod is screwed into 
the crosshead and held firmly with a steel 
lock nut. The cylinder is of the round- 
cornered type, is fitted with double-ported 
steam and exhaust valves, lagged with 
planished steel. The cylinder is set on a 
cast-iron base-plate, which extends under 
the valve gear, serving as a drip pan. 

The valve gear is of the usual Reynolds- 
Corliss type, the wrist plate being of 
skeleton pattern and fitted with a new 
type of disconnecting device which, while 
clamping the hook rod firmly, is very 
easily detached by hand. 


The crank is of plain type, polished on 
the face, and is protected by a planished 


steel oil guard. 
The engines are fitted either with belt 
flywheels, as shown, or with square rim 
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Conduit Systems. 
An instance of modern conduit work is 
shown in the recently completed systems 
in Louisville, Ky., for the Louisville 


UNCOVERED SECTION OF CONDUIT IN 

OPEN STREET. 
Strect Railway, which was equipped for 
high or low tension, over 500,000 feet of 
duct being used. The system was equipped 
throughout with modern improvements, 
and the new Gest cable hanging rack and 
terminals were used. The contract for 
this system was given to G. M. Gest, New 
York city, N. Y., and was completed in 
ninety days from the time work was com- 
menced. 
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CONDUIT TERMINAL, PARTITION AND CABLE-HANGER SLOTS, 


Wheels where used with direct-connected 
electric generators. The crank and cross- 
head pins and main journals are of a size 
ordinarily used with heavy duty engines. 

In brief, the engine is strong, simple 
and compact, and while nothing has been 
added for ornamentation, nothing con- 
tributing to economy or durability has 
been omitted, and the machine should find 
a large sale among power users who ap- 
preciate quality. 


Fig. 1 shows an uncovered section of 
the system running through one of the 
thoroughfares at Louisville, Ky. Fig. 2 
shows a Gest terminal of the system. In 
relief is the concrete division wall which 
senarates the two series of conduits, one 
running into a terminal duct and the 
other ready for continuation. To the 
right and left are the cable-hanging slots, 
a new improvement recently instituted by 
the contractor for this work. 
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A Heavy Turret Lathe. 

In the accompanying: illustration is 
shown a Conradson twenty-four-inch 
semi-automatic turret lathe. This ma- 
chine is manufactured by the Ameri- 
can ‘Turret Lathe Manufacturing Com- 
pany, of Warren, Pa., and is in- 
tended for heavier work than is 
usually imposed upon a turret lathe. It 
has a massive bed construction, a large 
turret and is designed to swing twenty- 
seven inches for a distance of twelve inches 
from the chuck. Twelve rates of spindle 
speed and eight feeds of the turret are 
possible with each speed of the motor. 
The gear combinations for all of these are 
protected and may be operated and effect 
a change in speed while the machine is 
running. The levers for the various gear 
clutches are shown under the head. The 
turret has universal facing heads and pro- 
vides thirteen tool positions, though sel- 
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chuck speeds are ninety and one and one- 
fifth revolutions per minute, respectively. 
For the operation of the turret a three- 
horse-power Crocker-Wheeler fully en- 
closed motor is used. This runs con- 
tinuously at a constant speed of 1,100 
revolutions per minute on a two-wire sup- 
ply and drives a steep-pitch lead screw 
through bevel gearing. A longitudinal 
shifting of the driven shaft clutches one 
or the other of two bevel gears producing 
direct or reverse rotation, or in the cen- 
tral position releases both. 


gees: 222% 
The New Worthington Plant. 

An extensive pump manufacturing 
plant, the largest in this country and 
probably in the world, is now under con- 
struction at Harrison, N. J. It is to be 
occupied by the firm of Henry R. Worth- 
ington, which employs about 3,000 men 
in its present works at South Brooklyn, 


HEAVY Motror-DRIVEN TURRET LATHE. 


dom more than five are used at one time. 
An auxiliary turret which will accommo- 
date four tools and has power cross-feeds 
is on one side of the main turret. The 
latter has rapid power traverse in either 
direction afforded by a separate motor, 
and a slower travel through the feeding 
mechanism driven from the spindle. Ro- 
tating, indexing and clamping of the tur- 
ret head are all automatic, and an in- 
dependent “knockout,” or feed stop, serves 
each face. 

The spindle is driven through a Renold 
silent chain by a ten-horse-power Crocker- 
Wheeler semi-enclosed motor mounted 
above the headstocks. An M-12 controller 
in the current supply allows the motor 
twelve speeds, ranging from 876 to 130 
revolutions per minute. With the com- 
bination of electrical and mechanical 
means the highest and lowest possible 


L. I., and Elizabethport, N. J. The new 
plant at Harrison will accommodate from 
4,000 to 5,000 men and will cost in the 
neighborhood of two million dollars. It 
consists of a main machine shop with 
side galleries over 1,006 feet long, an 
erecting shop 592 feet long and of the 
same section as the machine shop; and a 
high erecting shop 210 feet in length and 
four galleries in height in the side bays 
connecting the two shops. The main 
foundry is 600 feet in length and there 
is also a special foundry for small work 
410 feet in length, with a building 200 
by 60 feet in size for cleaning castings 
connecting the two. The pattern build- 
ing is four stories high and 550 feet long, 
and is divided by wire walls: into four 
sections. The north section will be used 
for offices and drafting rooms; the ad- 
joining section for the pattern shop, and 
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the balance of the structure for pattern 
storage. The power-house, which will be 
equipped with the most modern boilers, 
engines and generators, is a building 172 
by 102 feet. Electric power distribu- 
tion is to be employed throughout, and 
the grounds will be illuminated by elec- 
tric arc lights. There are many other 
buildings which will be used for packing, 
storing and shipping goods, etc. The 
buildings are so arranged that additions 
can be built when the work demands it. 
All will be connected by a complete sys- 
tem of railroad tracks entering the ends 
of the buildings and placing the works 
in direct communication with the Dela- 
ware, Lackawanna & Western, the Erie 
and the Pennsylvania Railroad systems. 
The new plant will be devoted entirely 
to the manufacture of waterworks ma- 
chinery, water meters, cooling towers, con- 
densers, feed-water heaters, centrifugal 
pumps and steam pumps of all kinds. 
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An Improved Solid Expanding 
Sleeve. 
The accompanying illustration shows the 
improved solid expanding sleeve manufac- 
tured by James S. Barron & Company, 


SOLID EXPANDING SLEEVE. 


New York city, N. Y. It is used prin- 
cipally for fastening telephone backboards, 
etc., to brick, stone and cement. The 
sleeve is made of one piece, and is equally 
suitable for screws with either wood or 
machine threads. The company furnishes 


the sleeves with or without screws, as de- 
sired. 


b. 


A Novel Use for a Refrigerating 
Machine. 

In some electrical tests, where exact re- 
sults are required, it is important that 
certain instruments, or baths, or cham- 
bers, be maintained at a constant tempera- 
ture, and in other tests it is quite neces- 
sary that the air be comparatively dry. 
To secure these desirable conditions in its 
new laboratories at Eightieth street and 
East End avenue, the Lamp Testing 
Bureau has installed a refrigerating ma- 
chine which will cool the air of one room 
to the temperature required and freeze 
the moisture from the air of another 
room when the humidity is higher than 


it should be for the best working condi- 
tions. 

The company hopes to have its new labo- 
ratories ready for work about January 1, 
when it will abandon its present tempo- 
rary quarters at 14 Jay street, New York 
city. 
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Rapidity in Telephone Line 
Construction. 

There is under construction at Lincoln, 
Neb., a Strowger automatic telephone sys- 
tem, which is expected to be completed and 
in operation by January 1, 1904. The in- 
stallation consists of twenty-five miles of 
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ing underground cable through their 
ducts. An illustration of this device is 
shown, the photograph having been taken 
just as a 450-foot pull of a 250-pair 
cable was being started. The fact that 
the machine here illustrated, though 
hastily constructed from plans prepared 
by the General Engineering Company, has 


PORTABLE PoLeE-RaAisinG DERRICK. 


underground conduit, seventy miles of 
pole lines, thirteen miles of acrial cable, 
eleven miles of underground cable, 700 
miles of overhead wires, and the instal- 
lation of 3,000 Strowger automatic tele- 
phones; more than 150 carloads of ma- 
terial being used in the work. 

The contract for this installation was 
let to the General Engineering Company, 
of Chicago, and it has been encouraged 
to use its utmost speed in the completion 
of this plant, by the offer of a large bonus 
for each day saved under the time limit 
allowed by the contract. How well it has 
carried out the wishes of the Lincoln Tele- 
phone Company in this regard will be best 
understood by stating that ninety per cent 
of the work is now completed and the 
time elapsed since the beginning of the 
work is ninety-two working days. 

A number of labor and time-saving de- 
vices have been designed that have con- 
tributed largely to the results secured. 
Among them may be mentioned a portable 
pole-raising derrick, which has a record of 
setting 102 poles, ranging from forty to 
fifty feet, in eight and one-half hours, 
with six men and one driver. 

One of their devices which will at once 
attract the attention of practical telephone 
men is a portable power wince for draw- 


pulled to date 50,000 feet of heavy under- 
ground cable,,without a single accident 
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seems to indicate that all of these cond 
tions have been fulfilled. The weight cor 
plete, with water and gasoline tanks fu 
is less than 2,600 pounds. A single tea 
handles it easily, and on paved streets 

may be moved from manhole to manho 
by four men. A gasoline engine is er 
ployed, and in this particular case tl 
ignition spark is furnished by dry ba 
teries, though the company recommends 
regular sparking dynamo for the purpos 
The engine develops six brake horse-pow 
at 600 revolutions per minute, which 

the normal speed. This is geared dow 
to a cable speed at the drum of thirty fe 
per minute. 

Considerable attention has been give 
to the friction clutch, which operates tl 
hoisting drum, and to the strap brak 
The arrangement is such that the frictic 
clutch throws itself out, unless constant! 
held in position by an attendant. A ver 
slight motion of the hand, requiring n 
strength, disengages tł 
clutch, and the drum instantly ceases 1 
revolve. This clutch enables the load t 
be picked up slowly and the speed gradi 
ally increased to the maximum, avoidin 
all undue strains on engine, hoist or cabl 

The gears, shafting and bed-plate ar 
extra heavy and all gears are protectec 
The consumption of gasoline is about tw 
gallons per day, and this, with the add 
tion of a little lubricating oil and the tim 
of one attendant, represents the entir 
expense of operation. 

A pull of 450 feet of 250-pair cable ; 
made regularly in twenty minutes, and 
crew of six men and one team has pulle 
5,000 feet in one day with ease. The cabl 


PORTABLE CABLE-PULLING APPARATUS. 


and without a cent of repairs on the ma- 
chine itself, would seem to warrant the 
most conservative telephone engineer in 
giving this device his careful considera- 
tion. 

A satisfactory machine for this service 
must be portable, self-containing, durable 
and of ample power, and the first cost and 
maintenance must not be excessive. The 
record this machine has made in Lincoln, 
together with the view here shown of it, 


speed can, of course, be increased, but i 
is doubtful if it is safe to pull faster thar 
thirty feet per minute. The hauling cable 
is of three-quarter-inch crucible stee 
rope, 8ix-strand and hemp centre, nineteer 
wires to the strand. 

In addition to its use as a cable-pullins 
machine, the General Engineering Com. 
pany finds its gasoline engine a convenien: 
tool for operating a concrete mixer, anc 
for other-applications jabout its plant. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW ELECTRICAL BUILDING FOR NEWARK, N. J.—Plans 
and specifications have been prepared for a new thirteen-story build- 
ing to be erected in Park Place, Newark, N. J., by the Public Service 
Corporation of New Jersey, and the contract will be awarded at 
an early date. The structure will be completed in about a year, 
and will cost more than $1,000,000. The building will be occupied 
entirely by the various departments of the corporation. 


RAPID PRINTING TELEGRAPH—It is announced that Wil- 
helm von Siemens, of Siemens & Halske Company, Berlin, exhibited 
on November 26, before an audience of postal and telegraph ex- 
perts, a new telegraphic apparatus on which he and Dr. Franke, 
Dr. Thomas and Dr. Ehrhardt have been working for several years. 
Perforated ribbon paper is used in the apparatus, and the experi- 
ment showed that 2,000 words a minute could be sent over long 
distances. The message is received on a strip of sensitized paper, 
which emerges with the letters fully developed. ' 


WANTS $500,000 DAMAGES—An action to compel the payment 
of damages said to approximate $500.000 has been brought by the 
Hudson River Water Power Company against the United Traction 
Company, of Albany. The plaintiff company supplies the defendant 
with power for the operation of its roads in Albany and Troy, and 
it is alleged was unable to secure payment for power supplied when 
due. After repeated demands the power company threatened to 
cut off the power at once. The traction company was then com- 
pelled to make a new contract at a much higher rate, calling for 
an extra expenditure of $150,000. Now the power company sues 
for damages, yet to be computed, for the breaking of the original 
contract. 


BIG DAMAGES TO ALUMINUM COMPANY—Last month the 
United States Court of Appeals in New York rendered a decision 
in favor of the Cowles Electric Smelting and Aluminum Company, 
of Cleveland, against the Pittsburg Reduction Company, of Niagara 
Falls, N. Y.. for infringements of patents since 1892. The decision 
involved $2,900,000. The Pittsburg Reduction Company has made 
a compromise settlement by the payment of a large sum of money. 
The payment covers the damages of infringement for ten years 
and also royalties for the manufacture of pure aluminum under a 
special license granted by the Cowles company. This means that 
the Pittsburg Reduction Company will continue the operation of 
its extensive aluminum plant at Niagara Falls, and the Cowles 
plant at Lockport will make alloys. 


CHICAGO MUNICIPAL LIGHT—Mayor Harrison, of Chicago, 
Ill., has declared that the city would enter the electric lighting 
field at once in competition with the gas and electric companies. 
The attempt to enter the field by selling to corporations and pri- 
vate individuals electric current made in the municipal plants, it 
is expected, will result in an appeal to the courts by the big light- 
ing corporations. This, Mayor Harrison declares, is what the city 
would invite, as it will determine its right to deal in public neces- 
sities. “It is just as well to meet this matter at once,” said Mayor 
Harrison. ‘‘The earlier we enter the field the earlier we will be 
prepared to take advantage of the development of the power at the 
mouth of the great drainage channel connecting the waters of 
Lake Michigan and the Mississippi river.” 


REDUCES STREET CAR FARES—Directors of the Philadel- 
phia Rapid Transit Company are seriously considering an entirely 
new feature in the present fare system—namely, the sale of tickets 
either six for twenty-five cents or twenty-five for $1. The tickets, 
it is said, will be put on sale early next year. By selling tickets 
either six for twenty-five cents or twenty-five for $1, it is said the 
company will gain the free use of several millions of dollars every 
year, and just at this time, when many millions are needed for 
constructing the Market street subway and elevated road, this money 
would be doubly welcome. The company is carrying daily approxi- 
mately 1,000,000 passengers. Directors of the company are favor- 


ably impressed with the ticket idea, and they figure that fully 
$1,000,000 worth of tickets will be sold every month. 


LIGHTING AND TRACTION COMBINE—The stockholders of 
the Utah Light and Power Company and the Consolidated Railway 
and Power Company will meet December 15 and 16 to decide 
whether or not the two companies will consolidate. If the con- 
solidation is decided upon it will be effected by January 1. It is 
believed that the new corporation will be capitalized for about 
$7,000,000 or more. The authorized capital stock of the power 
company is $3,500,000 and the issued stock is a little over $3,000,000, 
with the bond issue about the same. The railway company is simi- 
larly bonded and capitalized. It is probable that a new company 
will be organized with a capital at least as large as the two com- 
bined, taking over the other two organizations. A new bond issue 
may then be put out, secured by a blanket mortgage on all the 
assets of the consolidated company. It is quite likely that pro- 
vision will be made for some improvements and that from $200,000 
to $300,000 will be spent annually in improvements by the new 
company. Bonds will probably be issued to cover the cost. 


NEW TUNNEL FRANCHISE GRANTED—The Board of Rapid 
Transit Railroad Commissioners of the city of New York has 
granted a franchise to the Hudson & Manhattan Railroad Com- 
pany to run a tunnel under the North river, from Exchange place, 
Jersey City, to Cortlandt street, Manhattan. The tunnel, which 
will enter New York city at Cortlandt street, will run to Church 
street and then form a loop running back through Fulton street 
to the point where the tunnel enters Manhattan. There will be 
a spur from the station in Church street, and this spur will connect 
at Broadway and Dey street with the lower Broadway spur of the 
rapid transit subway. The franchise gives the company a twenty- 
five-year grant, with the privilege of two renewals, one at ten and 
the other at fifteen years, with varying rates of compensation to 
the city, equivalent to three per cent of the capital invested and 
of the estimated earnings of the company. Mr. William G. McAdoo 
is president of the company. Mr. McAdoo is also president of the 
New York & New Jersey Railroad Company, which has received a 
franchise to run a tunnel under the North river, entering Man- 
hattan at the foot of Christopher street. 


THE CHELSEA, LONDON, ENGLAND, POWER STATION— 
The electrical and steam equipment for the huge power station 
now under construction at Chelsea, London, S. W., for the purpose 
of generating current to operate the extensive system of under- 
ground and surface lines in and around the British metropolis, in 
which Charles T. Yerkes is primarily interested, has been an- 
nounced. The initial capacity will be no less than 75,000 horse- 
power. There will be ten turbines of 7,500-horse-power capacity 
each. The generators will have a normal rating of 5,500 kilowatts. 
The boiler equipment will be of Babcock & Wilcox build. There 
will be eighty-four units of 520-horse-power capacity each. The 
cost of the power-house will be about $6,250,000. The motors—for 
each of the 480 cars to be used on all the lines—will aggregate 
500 horse-power. The cars will be built in England. The Under- 
ground Electric Railways Company, of London, Limited, has been 
incorporated under the British Limited Liabilities Act for the pur- 
pose of constructing and operating the lines. Charles T. Yerkes 
is chairman of the company. The other American directors are 
James A. Blair, of the Wall street banking house of Blair & Com- 
pany; James Speyer, of Speyer & Company; L. F. Loree, president 
of the Baltimore & Ohio Railroad; T. Jefferson Coolidge, Jr., presi- 
dent of the Old Colony Trust Company, of Boston; James H. Hyde, 
of the Equitable Lire Assurance Society of New York, and Robert 
H. McCurdy, of the Mutual Life Insurance Company of New York. 
To convert the Metropolitan District Railway from steam to elec- 
tricity and to construct and take over the various other lines in 
and around London in which the Underground company is inter- 


ested no less a sum than $85,000,000 will be expended, half of which 
will be American capital. 
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PERSONAL MENTION. 


LORD KELVIN received the degree of D. Sc. from the Univer- 
sity of Wales on the occasion of the Court of November 13, 1903. 


MR. J. J. LOWTHIAN, representative of Baker & Company, gold, 
silver and platinum refiners, was a visitor to Chicago last week. 


DR. HENRY S. PRITCHETT, president of the Massachusetts 
Institute of Technology, has resumed his official duties after a brief 


foreign trip. 


MR. HOWARD S. KNOWLTON, formerly with Stone & 
Webster, Boston, Mass., has joined the engineering department 
of the Colorado Telephone Company, at Denver, Col. 


MR. W. W. BOSTWICK, JR., formerly with the Lambert Schmidt 
Telephone Manufacturing Company, has been appointed New York 
manager for the Couch & Seeley Company, of Boston, Mass. 


MR. R. A. DARLING, instructor in mechanical engineering at 
the University of Nevada, has been granted a year’s leave of ab- 
sence in order to take up advanced work at the Leland Stanford, 
Jr., University. 


MR. CYRUS O. BAKER, JR., the platinum importer and refiner, 
who possesses a very large circle of friends in the electrical fra- 
ternity, is again at his office in New York city after a severe illness 
of several weeks. 


MR. WALTER M. SMITH, junior engineer in the United States 
Engineering Office, Portland, Me., has been transferred to the United 
States Engineer’s Office at Charleston, S. C., where he was to report 
for duty December 1. 


MR. ROBERT McF. DOBLE, consulting engineer, has returned 
to San Francisco, Cal., after an absence of several months in Mex- 
ico, having completed the installation of the hydroelectric power 
plant of the Guanajuato Power and Electric Company. 


MR. A. W. HUTCHINS, president of the Ballou-Hutchins Elec- 
tric Company, Providence, R. I., manufacturers of automatic time 
switches, was a New York visitor last week. The demand for the 
new product of this company is meeting with much favor in electric 
lighting circles. 


PROFESSOR S. HOMER WOODBRIDGE, formerly associated 
with Stone & Webster, electrical engineers, in the S. Homer 
Woodbridge Company, has severed his connection with the com- 
pany, and is now associated with Mr. Andrew D. Fuller, consulting 
sanitary engineer, Boston, Mass. 


MR. LAMAR LYNDON, on Tuesday evening, December 1, deliv- 
ered his second lecture on “The Storage Battery; Its Practical 
Operation, Deterioration and Management,” at the Automobile Club 
of America, 753 Fifth avenue, New York city. This was illustrated 
with lantern slides and experimental demonstrations. 


MR. HENRY L. SHIPPY, treasurer of the John A. Roebling’s 
Sons Company, of New York, has been confined to his room for 
several weeks past with a severe illness and was threatened with 
an attack of appendicitis. His host of friends in this country and 
abroad will be very glad to learn that he is now convalescent and 
soon expects to be at his office again. 


MR. GEORGE E. BERNECKER, manager of the exchange of 
the Cumberland Telephone Company, Jeffersonville, Ind., on De- 
cember 1 took charge of the exchange in New Albany, Ind., and 
will hereafter manage both exchanges. Mr. Horace Gooch, who has 
been manager of the New Albany exchange, will go to Texas, where 
he will be in charge of an independent telephone system. 


MR. CHARLES V. WESTON, of Chicago, has severed his con- 
nection with the Chicago Engineering and Construction Company, 
of which he was president. His duties as chief engineer of the 
South Slde Elevated Railroad Company, which is about to build 
extensions, naturally calls for much of his time along with other 
consulting practice which he enjoys. 


MR. THOMAS L. MILLER, M. I. C. E., of Manchester, England, 
has arranged with Mr. C. H. Wordingham, M. I. C. E., of the same 
place, to take over his consulting electrical engineering practice, as 


ELECTRICAL REVIEW 


Mr. Wordingham has been appointed to the post of electrical er 
neer-in-chief of the English Navy. Mr. Miller will continue ] 
Wordingham’s practice from 190 Brazennose street, Manchest 
Tower Building, North Water street, Liverpool, and at 61 Old Bre 
street, London, E. C., under the name of Miller & Collins. In or 
to cope with the great amount of work, Mr. Miller has arranged 
take into partnership Mr. H. W. Wilson, who has been engin 
to the Lancaster branch of the British Thomson-Houston Compa: 
Limited. 

MR. CHARLES T. YERKES, the head of the syndicate wh: 
is equipping London, England, with a series of surface and und 
ground electric lines, arrived last week from London, where 
has been for some time promoting the interests of his compa) 
The Metropolitan District Railway is being converted from ste: 
to electricity, and the Baker Street & Waterloo Railway, whi 
was acquired from the London & Globe Finance Company, is bei 
extended at both ends. The Great Northern, Brompton & Piccadi 
Railway has been acquired, and plans are under way to control t 
Charing Cross, Euston & Hampton Railway. The undergrou 
lines will also include the London United Tramways. It is stat 
that the syndicate is spending some $85,000,000 in its operatio) 
and that about $40,000,000 of this is American capital. The great 
part of the work is expected to be finished by April of next ye: 


ELECTRIC LIGHTING. 
DETROIT, MICH.—Wingham has voted $20,000 to buy the el 
tric light plant. 
CAZENOVIA, N. Y.—The electric light wires in Cazenovia a 
being laid underground. 


DOYLESTOWN, PA.—lIt is stated that Schuylkill Haven’s el 
tric light plant will probably be enlarged. 


SIOUX CITY, IOWA—At a recent election the Eagle Gro 
people voted a franchise to the Eagle Grove Electric Light a 
Heating Company. 

BOSTON, MASS.—Foundations are being put in for a $40,0 
electric light plant to be built at Mansfield. The contracts for t 
work have been given to a Providence firm of builders. 


WORCESTER, MASS.—The directors of the Ware Electric Co! 
pany have decided to increase the capacity of the plant at an outl: 
of from $20,000 to $30,000. A new building will be erected, fif 
by eighty-two feet, and practically fireproof. 

MEYERSDALE, PA.—At a meeting of the borough council 
resolution was adopted, authorizing the light committee to dra 
up plans and specifications and advertise for bids for a suitab 
electric light plant, to be owned and operated by the borough. 


VERSAILLES, MO.—The election held here for the purpose | 
voting on a proposition to issue bonds to the amount: of $10,000 fi 
the purpose of erecting an electric light plant resulted in favor | 
bonding the city for that amount. Work will be begun on tl 
plant at once. 

GREENFIELD, MASS.—Work on the power-house for the Ele 
tric Light and Power Company has commenced. The building wi 
be of stone, 150 by 60 feet. There are to be three boilers, furnis 
ing altogether 750 horse-power, and two engines, one of 300 and or 
of 500 horse-power. 

READING, PA.—It is reported on good authority that 1( 
representative men, each paying $250, are about to form an o 
ganization to supply the borough with an electric light plant, wit 
a prospect, however, that the borough will become the purchase 
of the plant after such time when the funded debt of the boroug 
is reduced sufficiently. 

BEDFORD, MASS.—The special committee appointed at the N 
vember town meeting to investigate the subject of electric stree 
lighting made its report at the adjourned meeting and recon 
mended that electric lights be substituted for the present syste: 
of street lighting by oil lamps. Without discussion it was vote 
unanimously to authorize the board of selectmen to contract fc 
electric lights for the three miles of streets within the villag 
limits. Current will be furnished by the Lexington Electric Ligt 
Company, which will extend its system to this place. Work upo 
the new line will be begun at once. This company will also furnis 
current for commercial lighting, and many of the village resident 
will use electricity for lighting their residences and places o 


business. 
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TELEPHONE AND TELEGRAPH. 


BRIDGETON, PA.—The Interstate Telephone Company has 
placed its new system in operation. 


WEST UNION, IOWA—The Iowa Telephone Company will build 
another line west from West Union. 


PHILADELPHIA, PA.—The Standard Telephone Company will 
extend its line from Doylestown to Lansdale. 


MONTGOMERY, ALA.—The American Telephone and Telegraph 
Company has filed articles of incorporation with a capital of $100,000. 


WATERLOO, IOWA—The Cedar Valley Telephone Company 
plans to rebuild its local exchange, installing either a central 
energy or an automatic system. 


BOONE, IOWA—A large telephone merger has been completed 
by the purchase of the Ogden Telephone Company’s system at 
Ogden by the Boone County Telephone Company. 


CINCINNATI, OHIO—The local Bell telephone company’s name 
has been changed from the City & Suburban Telegraph Association 
to the Cincinnati & Suburban Telephone Company. 


ST. PAUL, MINN.—Red River Telephone Company, of Moor- 
head, has been incorporated with a capital of $50,000. The incor- 
porators are P. H. Lamb, L. H. Baker and Leslie Wetter, all of 
Moorhead. 


YORK, PA.—The Codorus Telephone Company has been or- 
ganized to build a line from Spring Grove to Sticks. Eli Sterner 
has been elected president; J. C. Brodbeck, secretary, and S. B. 
Brodbeck, treasurer of the company. 


POUGHKEEPSIE, N. Y.—The State Line Telephone Company 
has increased its capitalization from $1,000,000 to $10,000,000. The 
Dutchess County Telephone Company is affiliated with this com- 
pany, and the local line will be placed all over Dutchess County. 


BUFFALO, N. Y.—The certificate of incorporation of the Eden 
Telephone Company has been filed in the office of the county clerk. 
The company is capitalized at $3,000. The directors are Duran and 
Byrena Palmerton, G. C. and M. A. Bartoo, and others. The com- 
pany purposes to connect Eden, North Collins, Hamburg and other 
places with Buffalo and each other by telephone. 


OAKVILLE, IOWA—The Oakville Telephone Exchange Com- 
pany has completed the work of changing and operating in its 
new office. It will start out with nearly four hundred subscribers, 
which will be added to as soon as it can place the telephones. The 
new company consists of E. B. Conkling, president; F. C. Edwards, 
vice-president; S. R. Gawthrop, secretary and general manager, and 
J. C. Thomson, treasurer. 


BAY CITY, MICH.—The Northeastern Telegraph and Telephone 
Company has completed its new telephone lines along the northern 
division of the Michigan Central to beyond Gaylord, having nearly 
reached Wolverine. Three metallic circuits are being constructed, 
although only two will be carried as far as Mackinaw City. The 
company has three circuits to Tawas and two through to Alpena. 
The Bay City-Mackinac lines branch off at Standish. 


SIOUX CITY, IOWA—Sioux City’s new telephone company, the 
Sioux City Telephone Company, has announced that it will spend 
$350,000 to establish its plant here. Its exchange building will be 
a three-story fireproof structure; its equipment will be of the latest 
type. The poles will be set this winter, and wires and cables will 
be strung before spring. The underground work will not be started 
until April, when all the wires which the company will have be- 
tween Third and Seventh streets will be placed underground. Al- 
ready almost 1,000 subscribers for two years have been secured. 


TROY, N. Y.—The Port Henry Telephone Company has been 
organized with a capital of $15,000, $6,000 of which has already been 
subscribed. The following officers have been elected: president, 
John R. Sherman; vice-president, Nestor Berman; secretary, S. F. 


Lane; treasurer, P. C. Kelley; directors, L. F. Sprague, H. F. 
Greene, George S. Kidder, Michael Moore and Aaron H. Weston. 
The new line will con- 


Work on the line will be begun at once. 
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nect with Willsboro and through independent lines to Albany. A 
cable will be laid across the lake, giving connections with Addison 
County, in Vermont. It is expected that connection with Platts. 
burgh will be made after the independent company in that city 
begins to operate. 


ALTOONA, PA.—It has been announced at the offices of the 
Pennsylvania Railroad Company here that work on the new trunk 
telephone line between Philadelphia and Pittsburg will begin im- 
mediately. Two lines will be constructed, for the exclusive use of 
the officials of the company and other employés. They will supplant 
a through wire leased from the Bell Telephone Company. The esti- 
mated cost is $75,000, exclusive of the poles. The wires will be 
strung on the new poles recently erected for the Postal Telegraph 
Company by the Pennsylvania. They will be of the heaviest copper, 
and it is said that the line will be the most expensive ever built. The 
Pennsylvania will maintain its own telephone wires between division 
points. Telephones are said to be a much cheaper method of trans- 


mitting certain messages than the telegraph, requiring fewer mes- 
sages, 


PORT JEFFERSON, L. I.—The North Shore Telephone Com- 
pany, with a capital of $7,500, has been organized with the follow- 
ing directors: Frank H. Tuthill, of Rocky Point; W. A. Davis, of 
Mount Sinai; Postmaster C. A. Squires, of Echo; J. H. Davis, H. T. 
Bayles, John E. Overton, Charles V. Platt and Ralph J. Hawkins, 
of Port Jefferson, and Thomas N. Bayles, of Stony Brook. It is 
proposed to run a local line from Smithtown to Wading River, 
with a central at Port Jefferson, and give an unlimited service to 
all subscribers, except business places, at $10 a year. Business 
places will be charged $15. The new company anticipates starting 
with 200 connections, and is already securing contracts for service. 
The company is not yet incorporated, nor has it secured a franchise, 
but it has good assurance that these matters will go through all 
right. The new company will give an all-night service and put 
telephones in all public places where it will be of any advantage 
to the subscribers. 


ELECTRIC RAILWAYS. 


WATERLOO, IOWA—It is said that Des Moines parties, repre- 
senting Cincinnati capitalists, have in view an electric railway 
running from Britt through Crystal Lake, Buffalo Center, Elmore, 
and terminating at Fairmont, Minn. 


WILLIAMSPORT, PA.—It is proposed to connect Wellsboro, Tioga 
County, Pa., with Elmira, N. Y., by trolley. The proposed road will 
be about fifty-five miles long, and it is estimated will cost from 
$15,000 to $30,000 a mile. It is also proposed to build a spur con- 
necting Covington and Blossburg with Tioga. 


MANSFIELD, OHIO—The Mansfield & Eastern Traction Com- 
pany, projecting a trolley line between this city and Ashland, has 
elected the following officers: president, David Morison, Cleveland; 
vice-president, Robert B. McCrory; general manager, Charles 
Meiley; secretary, James W. Galbraith; treasurer, James W. 
Maguire. All of the officers but the president are residents of this 
city. 


ALBANY, N. Y.—The Court of Appeals has sustained the action 
of the State Board of Railroad Commissioners in granting permis- 
sion to the New York & Port Chester Railroad Company to con- 
struct a third-rail electric road twenty-one miles long from Willis 
avenue and One Hundred and Thirty-second street, through Ford- 
ham, Williamsbridge, Mount Vernon and New Rochelle to Port 
Chester. 


COLUMBUS, OHI1O—The Barnesville & Woodsfield Electric Rail- 
way Company has been incorporated by George E. Hilles, E. T. 
Petty, J. W. Chappell, T. J. Buchanan, J. W. Laughlin and W. E. 
Sharps. Capital stock, $25,000. It will build an electric railway 
from Bethesda, in Belmont County, to Woodsfield, Monroe County, 


Somerton, Malaga and Miltonsburg, and will supply heat, light and 
power to those towns. 


FREDERICK, MD.—The county commissioners have passed a2 
order granting to the Meyersville & Catoctin Railway Company, the 
right to construct a railway across county roads at certain points 
at and above Meyersville. This privilege was asked by the com- 
pany, with a view to the construction of a link connecting the 
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electric railways in this and Washington counties. It is granted 
upon certain conditions respecting the maintenance of safe and easy 
crossings. 


FAYETTEVILLE, W. VA.—The electric railroad up Loop creek 
is said to be assured, the contract for the building of the first five 
miles of the new line having been let. Work at Thurmond will be 
begun at once. The rest of the line through to Kilsythe, a distance 
of about twelve miles, from Thurmond will be let to contract also 
within a short time. The new road will be standard gauge and will 
be both a passenger and freight line. The part let to contract is 
from Glen Jean to Thurmond. 


FREEPORT, ILL.—The Freeport-Dixon Electric Railroad Com- 
pany has been granted a charter by the secretary of state, the 
capital stock of the company being given as $50,000. The company 
will construct a road from Freeport to South Freeport, to connect 
with the Great Western Railroad, and from there it will extend 
to Forreston and Polo, in Ogle County, and thence to Dixon, in Lee 
County. All preliminary work will be done this fall, and active 
construction will commence early in the spring. 


WAPAKONETA, OHIO—The Sandusky Southwestern Railway 
Company, of this city, has filed a deed of trust with the company 
recorder to the Cleveland Trust Company, for the sum of $2,000,000, 
covering all its rights of way, franchises, real estate and property 
in Auglaize, Allen, Logan and Hardin counties. This mortgage 
is given to secure a bond issue of $1,000 bonds, payable twenty years 
from November 1, 1903, with five per cent interest. The road, as 
planned, is seventy miles in length, extending from this city to 
Kepton, and from Lima to Bellefontaine. 


PIERRE, S. D.—Articles of incorporation have been filed with 
the secretary of state for the Black Hills & Wyoming Railway Com- 
pany, with headquarters at Rapid City and a capital of $700,000. 
The line is to be thirty-five miles in length, and will connect with 
the Elkhorn Road at Rapid City, and the Burlington & Missouri 
River at Mystic, and will be all in Pennington County. The di- 
rectors of the road are Charles D. Crouch, Francis Sieberling, 
Frank A. Sieberling and Fred E. Smith, of Akron, Ohio; E. F. 
Hurlburt and Jacob S. Gantz, of Rapid City. 


YORKTOWN, VA.—The extension of the lines of the Newport 
News Railway and Electric Company to Yorktown is about to be 
made. A survey of the projected route has been completed. The 
idea of the company is to cross the eastern end of the peninsula, 
bridge Back river near its upper end, and gain access into York 
County, through Poquoson, thereby tapping the richest section of 
Tidewater, and affording transportation facilities to a country en- 
tirely devoid of anything of the kind. Both mail and express mat- 
ter will be afforded much better schedules, and as the resources 
develop, the road wili be pushed through Gloucester County to 
West Point, gaining the rich trade of the tier of counties lying be- 
tween the York and Rappahannock. 


PROVIDENCE, R. I.—The Westerly & Hopkinton Street Rail- 
way has secured a controlling interest in the Pawcatuck Valley 
Street Railway Company. The following board of directors has 
been elected by the new owners: Frank P. Sheldon, of Providence; 
J. O. Sweet, of Jewett City, Ct; F. G. Jillson, of Woonsocket; 
Nathan D. Lewis, of West Kensington; George W. Mansfield, of 
Boston, and William Hoxsey and John Champlin, of Westerly. 
These directors have elected the following officers: president, Will- 
iam Hoxsey; vice-president, Frank P. Sheldon; secretary and treas- 
urer, J. O. Sweet. The same company is said to be also negotiating 
for the controlling interest in the Westerly Gas and Electric Light 
Company. The company has opened an office in Westerly, and 
the management expects to build the road through from Westerly 
to Hopkinton. 


INDIANAPOLIS, IND.—Articles of incorporation have been filed 
for the Indianapolis, Newcastle & Winchester Traction Company, 
with a capital stock of $100,000, divided into shares of $100 each. 
The officers of the new company are: president, Benjamin Koons, 
of Mooreland; vice-president, E. L. Watson, of Winchester; secre- 
tary, Charles S. Hernley, of Newcastle; treasurer, Daniel E. Storms, 
of La Fayette. The directors and incorporators are composed of 
these officers and D. S. Wiggins and J. T. Burrows, of Losantville; 
Union B. Hunt, of Winchester; A. N. Fisher, of this city; Robert 
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G. Hunt, of Modoc. The work of surveying the line has alres 
begun, under charge of A. N. Fisher, who will also have charge 
obtaining right of way. The survey has begun through Brightwo 
and it is announced that it will be pushed rapidly. A part of ' 
right of way has been obtained. The line for the road as at pi 
ent planned will be about seventy-five miles in length, leading fr 
this city to Winchester, Ind., by way of Newcastle. Among ot] 
towns that it is planned to pass through are: Modoc, Cadiz, K 
nard, Shirley, Wilkinson, Wilcox, Maxwell, Mount Comfort and 3} 
hawk. In addition to the traction business it is proposed to furni 
these towns with light and power. The principal place of busin 
of the company will be at Newcastle. 


ELECTRICAL SECURITIES. 


Probably the most encouraging feature of last week in financ 
quarters was the improvement in the money market outlook. N 
withstanding this improvement, rates have held firm, with ni 
per cent the highest for call funds, and five and one-half and : 
per cent for time loans. It is prophesied that no further lar 
drains for funds will be made upon New York for the interi 
The banks gained in exchange to an amount estimated at frc 
$1,200,000 to $1,500,000. This, following last week’s gain from t 
same source, is accepted as an indication that the demand is pri 
tically over. 

It is reported that there is a better activity in pig fron as w 
as in finished iron products. The concession in rates by the ra 
roads on export business has stimulated that industry, and it 
announced that the management of the steel corporation has alrea 
made large foreign contracts and expects to make even more, 
offset the decreased home consumption. 

It is predicted that there will be an early breaking away of t 
railroad list from the adverse influence of the industrials. Th 
sentiment has been strengthened by last week’s readjustment in ti 
value of the latter securities, and the small effect this had on pric 
for rails. Several of the largest railroad companies have but 1 
cently made splendid annual reports and show that, notwithstan 
ing the settling down of trade for the past six months, they ha 
been carrying a profitable traffic; and there is every indication th 
this condition will continue. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 28. 


New York: Closing. 
Brooklyn Rapid Transit................6.. 39% 
Consolidated Gas......... cece cee ee eneee 178 
General Electric........cccccosccccsces .. 1544 
Kings County Electric................... 175 
Manhattan Elevated..................0.6. 139% 
Metropolitan Street Railway.............. 1165 
New York & New Jersey Telephone....... 145 
Westinghouse Manufacturing Company.... 170 


The Kings County Electric Company is paying its regular qua 
terly dividend of 2 per cent. 


Boston : Closing. 
American Telephone and Telegraph....... 125 
Edison Electric Illuminating............. 240 
Massachusetts Electric................06. 76 
New England Telephone...............22. 120 
Western Telephone and Telegraph preferred 80 

Philadephia : Closing. 
Electric Company of America............ 736 
Electric Storage Battery common........ 46 
Electric Storage Battery preferred....... 46 
Philadelphia Electric.................... 5% 
Union. Tractie oosa eree ees 43% 
United Gas Improvement................. 78% 

Chicago: Closing. 
Chicago Telephone.............ceeeceeeee 124 
Chicago Edisóūn.osrcor esasi keidi eal eaa 142 
Metropolitan Elevated preferred.......... 51 
National Carbon common................. 17% 
National Carbon preferred................- 8614 
Union Traction commMmon.....s..sesssesess 5 
Union Traction preferred................ 29 


The report of the Northwestern Elevated Railroad Company fc 
the year ended June 30, 1903, shows gross earnings of $1,642,456, an 
expenses of $517,441, leaving net earnings of $1,125,015. Charge 
taxes, etc., amountea to $941,605, thus leaving a surplus of $183,41 
as compared with a surplus of $151,631 the previous year, an i 
crease of $31,779. 

South Side Elevated directors have declared the regular qua 
terly dividend of one per cent, payable December 31. Books clo: 
December 19 and reopen January 2. 
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THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, 
Pa., has ready for distribution its catalogue. illustrative and de- 


scriptive of interlocking and signaling devices, which will be sent 
on request. 


THE BALL & WOOD COMPANY, builder of improved auto- 
matic cutoff engines, has opened a Chicago office at 1247 Marquette 


Building. The New York office of the company is 17 Battery place, 
New York city. 


THE BENBOW COMPANY, New York city, N. Y., is sending 
out descriptive circulars showing the application of the “Benbow 
adjustable swinging telephone bracket,” which it manufactures. 
These circulars will be sent on request. 


ALEXANDER WRIGHT & COMPANY, Westminster, England, 
will send on request a descriptive circular detailing the construc- 
tion and use of the Simmance-Abady patent “Flicker” photometer. 
This is a novel and efficient apparatus for testing the illuminating 
power of gas, electric or oil lights of any color or intensity. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., reports 
that during the past few weeks it has done an exceptionally good 
business in Nernst lamps and Westinghouse wattmeters. The com- 
pany is carrying a large and complete stock of both of these lines, 
and is in position to make immediate shipment on orders. 


‘THE ELECTRIC VEHICLE EQUIPMENT COMPANY, Philadel- 
phia, Pa., announces that on November 30 it will discontinue its 
garage at 210 North Broad street, Philadelphia, and devote its en- 
tire attention to the manufacture of commercial vehicles and tractor 
trucks at its factory, Twentieth street and Montgomery avenue. 


THE AMERICAN CONDUIT MANUFACTURING COMPANY, 
413 Grant street, Pittsburg, Pa., announces a new price list and 
table of discounts on “American” iron-armored conduit. The main 
office has been moved from New Kensington to Pittsburg, Pa., and 
improvements have been completed at the factory at New Kensing- 
ton. 


THE WIRT MANUFACTURING COMPANY, Philadelphia, Pa., 
is sending out several descriptive bulletins which illustrate dynamo 
field rheostats, battery charging apparatus, and the Wirt dynamo 
brush. A novel souvenir which the Wirt company is distributing 
to its patrons is called the “Sensitive Fish.” This is a unique 
article and affords much amusement. 


THE A. L. DYKE AUTOMOBILE SUPPLY COMPANY, St. Louis, 
Mo., announces that it has completed arrangements to expand its 
business, by acquiring new capital and employing several salesmen 
to cover new territory. Several St. Louis men are now associated 
with Mr. Dyke, the president of the company. These are Messrs. 
F. H. Britton, Roy F. Britton and Charles Peters, who will become 
directors of the new company. 


THE F. BISSELL COMPANY, Toledo, Ohio, is distributing its 
perpetual catalogue descriptive of motor starters and controllers. 
This perpetual catalogue is arranged for binding into those sheets 
which have already been distributed to be supplemented by future 
editions. This catalogue lists a very extensive line of electrical 
apparatus and should be in the hands of any one interested in this 
class of machinery. 


THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
will carry a full line of the new “Imperial” lamps made by the 
Bryan-Marsh Company. The Ewing-Merkle company is preparing 
a booklet giving full particulars of this new lamp, which burns 
out at the eighty per cent line—that is, when it drops to eighty per 
cent of the initial candle-power. This booklet will be sent upon re- 
quest to the company. 


THE STANDARD STEAM SPECIALTY COMPANY, New York 
city, manufacturer of “Utility” steam specialties, is calling atten- 
tion to the “Utility” exhaust-heating apparatus. This, the maker 
states, works well with all systems, is economical, durable, self- 
cleaning, and will give good service for an indefinitely long period. 
This apparatus has been installed in a number of prominent build- 
ings throughout the United States. 
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THE GOULD STORAGE BATTERY COMPANY, New York city, 
N. Y., has recently secured a contract from the New York, New 
Haven & Hartford Railroad Company to install at the Bristol, Ct., 
and New Britain, Ct., stations, for lighting purposes, an installa- 
tion of storage batteries of fifty-five cells each. The company also 
recently received a contract from the Narragansett Electric Light- 
ing Company, Providence, R. I., to install positive plates with an 


aggregate capacity of 320,000 ampere-hours, in place of those of the 
original installation. ' 


THE HESS MANUFACTURING COMPANY, Fifteenth and 
Chestnut streets, Philadelphia, Pa., has issued a handsome cata- 
logue descriptive of milling machines and cutters for large output. 
This company makes a specialty of adapting electric motors for 
direct-driving, and will be pleased to receive specifications for large 
and small work. The company furnishes its machines with a spe- 
cial form of cutter for fast feeding and heavy milling. The cata- 
logue will be sent to any one upon request, and should be of great 
interest to those engaged in this class of work. | | 


THE WOODWARD GOVERNOR COMPANY, 658-660 Race street, 
Rockford, Ill., has published a handsome catalogue describing and 
illustrating its governors for water-wheels. These are of the com- 
pensating type in two models for electric light, power, and railway 
service, and the standard type, for factory and mill service. The 
illustrations are definite and well worked up and & concise descrip- 
tion is given as to mechanism and operation. The company has 
doubled the floor space of its shops within the past year, and has 


added many new machines and special tools ‘to ensure the exact 
duplication of parts. ‘ean 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, suffered the partial loss of its shop No. 2 by fire 
on Thursday evening, November 26. This shop consisted of the 
plant containing the punch presses, annealing ovens and forges. 
The loss is fully covered by insurance, and the tools were not seri- 
ously damaged. The company has already erected temporary sheds 
over its tools, and there will be no delay in the completion of orders 
it has on hand or those that it may receive. The company will at 


once begin the reconstruction of shop No. 2 on a scale larger than 
the original structure. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., manu- 
facturer of automatic telephones and automatic telephone installa- 
tions under the Strowger patents, is distributing a booklet, on the 
front cover of which is endorsed, “In Witness Whereof We Hereto 
Have Set Our Hands and Seals,” the cover being further illumi- 
nated by an embossed representation of the Automatic Electric 
Company’s desk apparatus and a seal pen and bottle of ink. This 
booklet contains the signed testimonials of a great number of the 
subscribers of the Home Telephone Company, of Dayton, Ohio, 
which is equipped entirely with the Automatic telephone system, 
installed by the Automatic Electric Company. 


THE AMERICAN STEEL AND WIRE COMPANY, Chicago, IIL, 
has issued a new catalogue on its wire rope and fittings. This is 
dated November, 1903, and cancels the issue of April, 1900. In this 
catalogue are described several types of wire rope for haulage, 
transmission and standing rope construction, running rigging con- 
struction, hoisting rope construction, special flexible hoisting rope 
and tiller rope construction, and a chapter of suggestions to users 
of wire rope, and instructions and working data on the foregoing 
types of rope is added. Directions are given for splicing wire rope, 
and the charges of labor for splicing endless rope. There are also 
illustrated and described cast-steel flat rope, and various forms of 
combination rope and metal auxiliaries. 


THE COLUMBUS STORAGE BATTERY COMPANY, 97 North 
Third street, Columbus, Ohio, manufacturer of the Columbus Stor- 
age battery, has issued a new catalogue which, besides listing its 
various types of cells, also contains a short treatise on the use and 
care of storage batteries. This is the company’s third annual cata- 
logue to the electrical trade. The company has installed @ num- 
ber of batteries in private lighting plants during the past year, 
and is thus enabled to give a prospective customer detailed infor- 
mation in regard to his particular installation. The company 
states that its batteries have found a good market in the telephone 
trade, and it has made a number of such installations during the year. 
This catalogue will be sent to any one interested upon request. 
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ELECTRICITY IN SIBERIA. 

Few people have any knowledge of commercial opportunities 
in Siberia. This is a most important country, and has not 
begun to be worked for American electrical trade. We under- 
stand that there is not a gasworks in the breadth of the land. 
What a chance for the incandescent lamp. Siberia is a cold 
place (generally), but there is a summer time there when it is 
“hotter.” A recent traveler has failed to find a solitary electric 


fan, even where there was power to run one. 


ELECTRICAL DISPERSION OF FOGS. 

At a recent meeting of the British Physical Society, 
Oliver Lodge described his work upon the dispersion of 
and dust clouds by means of electrical discharges into the ati 
phere. It has been known for many years that, when a body 
rounded by a cloud of dust or mist is electrified, that por 
of the cloud immediately around the body is dispersed, the } 
ticles cohere, and either sink to the ground or are driven av 
In the case of mist a fine rain is formed. Sir Oliver sugges 
some years ago, that this effect might be put to practical us 
disperse fogs, and he has endeavored to interest a number 
bodies in this matter and have it put to test, but so far with 
success. 

Successful Experiments. 

Sir Oliver has, however, tried at Liverpool to disperse fc 
using for this purpose a Wimshurst influence machine wh 
discharged by means of a bundle of points into the air. A v 
high potential is necessary, and to increase the surface a la 
gas flame was used to supplement the points. On one occas 
the discharge of electricity from the flame was sufficient to k 
a clear space of fifty or sixty yards radius in a dense fog. 
though these experiments were promising, the Wimshurst 1 
chine did not seem suitable for every-day use, and there was 
other generator which would give a sufficiently high direct ve 


age to do the work. 


Method of Obtaining High Voltage. 

To overcome this difficulty, Sir Oliver now uses the recti 
ing properties of the Cooper Hewitt mercury vapor lamp. | 
procure the necessary high potential, current from a high-f 
quency dynamo is carried through an induction coil and th 
connected to the terminals of the rectifier. The rectifier consi 
of twelve lamps connected in a quadrilateral having three lam 
in each arm, and rectifies both sections of the alternating-curre 
wave. ‘This arrangement gave him unidirectional sparks two 


three inches long, and was very effective in laboratory expe: 


ments. 


Difficalty in the General Application. 
To dispel the fog in a circle of fifty or sixty yards’ radius 

a noteworthy performance, but the general application of th 
method seems to be rather far off. The cleared area will have 

be extended much more than sixty yards from the dischar, 
station before the system can be of use in harbors or at se 
thus necessitating the use of very high voltages, such as are ; 
present impracticable. There are, however, waterways—such | 
the Manchester canal or the Chicago river, in which the chann 
is narrow and the traflic very great—where a system of di 
pelling fogs only slightly better than this would be very usefu 
It is to be hoped that Sir Oliver will carry on his work and wi 
be able to report much more successf{ul\experiments before lon, 
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THE VALUE OF TECHNICAL EDUCATION. 

If any more evidence were needed to prove that the value of 
technical education is now well recognized, the address delivered 
before the American Society of Mechanical Engineers, by Presi- 
dent James M. Dodge, would probably be conclusive. How- 
ever, the growing demand for technical men, and the crowded 
courses at the technical schools, are alone sufficient to prove the 
case. It is true that there has been a great deal of discussion and 
even criticism of our technical courses as now laid out, but 
these criticisms merely indicate that there is a growing demand 
for men with a broader training and a wider view than that 
given by our present somewhat narrow engineering courses. 
The rapid growth of the electrical industries created a great 
demand for men with a special training, and it was to meet this 
demand that these courses were laid out. Now the employers 
have tested technical graduates, and they appreciate their value; 
but there is a new demand for men whose training has been 
carried further than that which can be given a college student 
in four years. To meet this new demand, several technical in- 
stitutions are now offering graduate courses in engineering sub- 
jects. 


The Money Value of the Man. 


Mr. Dodge in his address takes up only the money value of 
technical training. 
of four classes—labor, shop-trained or apprentices, trade school 
and the technical school—from the time they are sixteen until 
they have reached the age of thirty-two. Comparison is made 
by capitalizing at five per cent the young man’s earnings for 
fifty weeks, the figure thus obtained being designated as his 
potential value. A chart thus constructed shows that the 
laborer starts with $3 a week when he is sixteen, and rises to 
$10.20 by the time he is twenty-one; but he rises no higher. 
His potential value at that wage is $10,200. The apprentice 
or shop-trained worker starts with the same wages as the laborer 
at sixteen, but rises more rapidly, and is earning by the time he 
is twenty-four years old, $15.80. His potential value at that 
time is $15,800, but he makes no further rise. The trade school 
graduate, starting at the same point, rises still more rapidly, 
and is earning when he is twenty-five years of age $22 per week, 
his potential value at that time being $22,000. From this 
point his wages rise less rapidly, reaching possibly $25 a week 
at the age of thirty-two, and representing a potential value of 
$25,000. 


Value of the Technical Man. 


The graduate of the technical school starts at the same 
point at a weekly salary of $3, and is earning $4 when he 
enters college at eighteen. Upon graduating from college, at 
the age of twenty-two, he can draw a salary of $13 per week. 
He has then already passed the laborer, but is still a little below 
the shop-trained apprentice. He passes the latter, however, 
during his first year of employment, but is still below the 
trade school graduate, whom he does not overtake until his 
twenty-fifth year. From this point on he rapidly leaves behind 


He compares the earnings of young men 
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the other three workers and at the age of thirty-two is drawing 
$43 a week, his potential value being $43,000; and the curve 
indicates that his value is still rising, although at a slower rate. 
Thus, four years’ training at a technical school makes a man, 
by the time he is thirty-two, four times as valuable as 
the laborer, approximately three times as valuable as the shop- 
trained apprentice, and seventy-two per cent more valuable than 
the trade school graduate. Surely a good return for four years 
spent in preparation. 


Other Considerations Have Influence. 


Mr. Dodge’s method of analysis should carry conviction to 
certain classes of employers. On the other hand, it does not 
take into consideration other phases of this problem which doubt- 
less influence many ambitious young men. It is certainly some 
satisfaction to such a man to occupy a more important position 
than his brother workers, and to feel that he is an important 
factor in the development of his profession, and in the ad- 
vancement of the world. 


REPORT ON THE EDISON STORAGE BATTERY. 

On another page of this issue is given an abstract of a paper 
presented at a recent meeting of the British Institution of 
Electrical Engineers by Mr. W. Hibbert, and which gives the 
results of tests made by the author on the Edison standard 
automobile cell. The report will, doubtless, be read with in- 
terest, as there has been a demand for information concerning 
this battery based upon actual results. These teste were car- 
ried out during a period of six months, and the endeavor was 
made to determine as far as possible in this time, the actual 
value of this cell. The method of conducting this test was to 
determine the efficiency of the cells at different rates of charge 
and discharge in the laboratory, and then to see whether they 
would give the same efficiency under running conditions, and 
to determine what deterioration took place. 


Laboratory Tests. 


The tests show that the efficiency of the cell in the laboratory 
is somewhat less than that of the lead cell, but, under garage 
conditions, it is possible that the lead cell would not make as 
good a showing as it does in the laboratory, while the Edison cell 
seems to be less affected by unfavorable conditions. Tests made 
to determine the effect of ill usage showed that conditions such 
as short-circuiting or allowing the cell to atand while charged, 
caused no injury by the first treatment, and that the loss in 
efficiency during the second was not great. 


Ranning Tests. 


To test the cell under actual operating conditions, a car 
equipped with an Edison battery was secured, and this was run 
under conditions as varied as possible. From these tests Mr. 
Hibbert comes to the conclusion that the cell gives practically 
the same efficiency when in actual use as it does in the labora- 


tory; and at the end of his test he was not able to detect any 
deterioration. 
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ELECTRICAL ENERGY DIRECT FROM COAL. 

On another page of this issue will be found a description 
of an apparatus which has been devised by Mr. James H. Reid, 
of Newark, N. J., for the purpose of producing electrical energy 
direct from fuel. The elements of the apparatus are an iron 
containing-vessel, forming one electrode; a fused electrolyte of 
the oxides of sodium calcium and iron, contained in the iron 
vessel, and a hollow electrode of porous carbon. Combustible 
gas of any description, mixed with forty times its volume of 
air, is forced into the carbon and finds its way out through 
the pores, coming in contact with the electrolyte, which is kept 
hot by some external means. The mixture of gas and air, in 
rising through the electrolyte, keeps it in circulation and brings 
fresh portions in contact with the gas. The apparatus gives 
an electromotive force of 0.9 volt per couple on open circuit, 
and upon short-circuit will deliver heavy currents. 


The Inventor’s Notion of the Action. 

The inventor says that his apparatus can not be compared 
with any other device heretofore produced. He does not think 
that the effect is electrochemical, nor is it thermoelectric; but 
he believes the action is rather to be compared with the breath- 
ing of animals, where the action of the lungs continually brings 


an oxidizing medium in contact with the blood. 


The Action Not Electrochemical. 

From the demonstration which was made, we are hardly 
ready to accept this view; nor does the action seem to us to 
be electrochemical. If the action were electrochemical, the com- 
bustible and oxidizing gases should be supplied at opposite ends 
of the cell, but here they are mixed before being forced into 
the cell. Further, the analogy offered by Mr. Reid does not 
seem to us to hold, for the fuel supply for animal life is cer- 
tainly not taken in through the lungs with the air. 


The Jacques Cell. 

We, however, think that the action of the cell can be ex- 
plained as thermoelectric. It will be remembered that when the 
Jacques cell was brought out some seven or eight years ago, 
Mr. C. J. Reed proved the action to be thermal. The Jacques 
cell consisted of an iron vessel containing a fused electrolyte 
and a carbon rod. Air was forced into the electrolyte below 
the carbon and rose about it. This had the effect of keeping 
the contact of carbon and electrolyte cooler than that of 
the electrolyte and iron. ‘The temperature of the cell was about 
400 degrees Fahrenheit. The same electromotive force was pro- 
duced when the air was replaced by any negative gas. The 
potential was 0.9 volt, and heavy currents could be drawn off. 
The apparatus was not found to be an efficient generator of 
electricity. The electrical energy was not produced by the 
oxidation of the carbon rod. 


Action Probably Thermoelectric. 

Now, while there are several marked differences between 
the Jacques cell and Mr. Reid’s apparatus, these do not seem 
to have any effect upon the result. We have in the Reid ap- 
paratus an iron vessel, a molten electrolyte and a carbon rod 
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surrounded by the gases forced through it. The voltag 
veloped is the same as that of the Jacques cell. If there 

any other action present, should not the voltage of the ce 
greater? because this thermal electromotive force must als 
present—that is to say, if a thermo-couple, consisting of - 
a fused electrolyte, such as here used, and carbon, give 
about 400 degrees Fahrenheit an electromotive force of 
volt, any other electromotive force set up by any other c 
should either add to or subtract from this, and we would 
expect to have an open-circuit voltage of 0.9 volt. This c 
easily be tested by forcing ordinary air through the cart 
omitting the combustible gas. Should this apparatus prov 
be merely a thermoelectric generator, its efficiency will 
course, be limited by the second law of thermodynamics, 

the device can hardly be expected to be of much comme: 
value. It might be remarked that in the demonstration, w 
the terminal voltage of the two cells in series was 1.8 on ¢ 
circuit, it fell to about 0.1 volt when short-circuited througt 
ammeter and delivering about fifty-three amperes. The out 
of the two cells was then only 5.3 watts. 


The Apparatus to Be Tested. 

Mr. Reid has, however, made some tests with a cell of si 
lar description, and he says that he obtained an efficiency 
transformation of the energy contained in the gas to electr 
energy of about seventy-two per cent, making an efficiency fi 
coal to electricity of about forty-five per cent. The efficiency 
the gas-producing process was about eighty per cent. He inte 
to have his apparatus tested by disinterested experts, and sho 
his figures be verified, it is hardly necessary to say that they 1 
demonstrate the success of his apparatus. 


MEETING OF THE UNDERWRITERS’ ELECTRICAL 
COMMITTEE. 


The electrical committee of the Underwriters’ National E] 
trical Association met in New York, December 2 and 3. 1 
meetings were well attended by electricians connected with — 
insurance companies, by members of the national conference 
electric lighting rules, by members of the code committee 
the American Institute of Electrical Engineers, and by offic 
of the National Electrical Contractors’ Association. Any p 
posed rules or changes were therefore considered from the star 
point of the electrical engineer and contractor, as well as fr 
that of the insurance company. At these meetings there wi 
but few changes proposed, the policy of the committee being 
pay less attention to small details, and to lay greater weig 
on the general principles of the results to be obtained. 


Importance of Work of the Committee. 

The work of this committee is of much importance to | 
interested in electrical matters, as it is obviously to the adva 
tage of all concerned that sensible and satisfactory rules 
adopted, sensible because they work hardship to none and sat. 
factory because they protect against unsafe material and wot 
The membership of the committee is evidently such as to pr 
mote confidence in its rulings in,all, matters. 
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SOME ELEMENTS INHERENT IN AUTO- 
MATIC TELEPHONY WHICH MAKE 
IT POPULAR. 


BY JOSEPH B. BAKER. 


THE SERVICE OF THE AUTOMATIC RE- 


GARDED AS A STANDARD. 


The accelerated rate of growth in the 
use of the automatic telephone exchange 
system, indicating as it does the recent 
enlightenment of responsible telephone 
managers and engineers, warrants the pre- 
diction that in a few years machine 
telephone operating will be “the 
thing,” just as common battery systems 
of manual exchange operating have been 
the thing ever since the central energy 
idea gained a firm foothold in the art of 
telephone communication, because the 
growth of the traffic had reached a point 
no longer endurable by the local battery, 
magneto-ringing systems. This accele- 
rated growth warrants also, in the writer's 
opinion, the taking of a radical point of 
view in explaining the merits of the auto- 
matic system. The reader is asked to look 
fairly at an automatic subscriber's station 
set and the new art of electric communi- 
cation that it stands for; considering, 
with the writer, the service given, point 
by point. The best cause can be put in 
an unfavorable light by seeking faults in 
it, by destructive criticism based on false 
premises; and of these there has been too 
much in the past in discussions of the 
merits of the automatic telephone ex- 
change system, even by responsible tele- 
phone engineers. The time has quite 
gone by, in view of the hearty and re- 
sponsible support given in substantial 
form by the managers of so many tele- 
phone companies recently, for either 
ignorance or prejudice to stand in the 
way of proper appreciation of the auto. 
matic. Indeed, the time has gone by, in 
discussions of this subject, for any sort 
of a defensive attitude to be taken by be- 
levers in the automatic. The installa- 
tions that were put in vears ago and have 
been working ever since with varying 


success, but always working, have 
served their purpose of helping to 
enlighten the public, of creating a 
widening demand for the new art 


of telephone communication that they 
exemplified in such striking contrast with 
manual systems with which they competed 
locally. These installations 
“trial horses’ in the development of the 
apparatus under the severe conditions of 
actual service, whereby the newer plants, 
whose inauguration of service is now at- 
tracting the careful attention of all tele- 


served as 
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phone men, have been able to be equipped 
with apparatus that is mechanically per- 
fected. 

The telephone men in charge of 
the expenditures for these more recent 
automatic installations—men who can 
not afford to try experiments with the 
money of their stockholders—have clearly 
seen their best interests in the installing 
of automatic apparatus, after studving its 
practical working at Fall River and New 
Bedford, Mass. 

CHARACTER OF THIS 

SERVICE. 


NEW STANDARD 

What is the character of the service 
given by an automatic telephone exchange 
installation? The telephone set, with its 
numbered dial adapted to calling any 
number that can be expressed in Arabic 
numerals by a simple, time-saving meth- 
od, stands for a telephone service that 
completely justifies its claim as an instru- 
ment in a new art of electrice communi- 
cation. It is a mistake to start with the 
thought that the automatic is a mere im- 
provement on the manual, a last result 
of the evolution of the telephone switch- 
board. It is not an improvement, nor the 
product of one; it is the embodiment of a 
revolution begun (and begun right) as a 
correct idea for accomplishing a desirable 
end, carried through long and painful 
stages of laboratory development; tested 
and refined by the ruthless processes of 
actual commercial use; and reduced in 
the fulness of time to mechanical per- 
fection, of an order recognizing the deep- 
est needs of the telephone service, by the 
application of sufficient capital, inventive 
talent and skilled organization. The re- 
sult of all this independent evolution in 
telephony is, to-day, a system of mechani- 
cal operating that works like a ma- 
chine. 

The many years’ growth of the use of 
the telephone have seen many ingenious 
improvements in manual switchboard and 
operating systems that were improve- 
ments in the struggle to adopt mechan- 
isms to a multiplied pair of hands. But 
these svstems do not and can not give a 
“telephone service” in the sense that th- 
automatic does. Under the pressure of 
the growth of the telephone traflic that 
began as a hand-operated system of com- 
munication, these manual systems pro- 
vided the means and possibility of con- 


necting any subscriber to any other 
subscriber in large and small com- 


munities under conditions of improve- 
ment of detail whereby the earliest and 
smallest exchanges could grow to give the 
same kind of service to large cities. 
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COMPARATIVE INEFFICIENCY OF THE 
MANUAL SYSTEM. 


The operation of calling from an auto- 
matic set by partial rotation of the dial 
from the proper numbers, thus sending 
in the successive numerals of the number 
to be connected and causing the simul- 
taneous selection of that number or the 
selection of the “busy” signal sounding 
in the ear of the party calling, is a sim- 
plified group of operations comparing 
favorably both in method and result with 
the old system of passing a call. It com- 
pares favorably in method, because by the 
automatic the giving of the order itseif 
constitutes the execution of it, with no 
probability of crror (mechanically speak- 
ing, and apart from shcer mistake by the 
party calling). The group of operations 
executed by the automatic compares 
favorably in result (from the point of 
view of the subscribers, which is and ought 
to be the traffic criterion) because the auto- 
matic presents to the party calling, after 
a comparatively very short interval and 
one never raised or extended by pressure 
of traffic, the actual facts of the state of 
his call, whether the connection is given 
him or denied him. 


THE AUTOMATIC SERVICE SUPERIOR IN 


KIND AS WELL AS IN DEGREE. 


Passing by several points that invite 
examination, but that would unduly 
lengthen this article, consider briefly 
several features of the modern service 
given by the automatic that appeal es- 
pecially to that greater army of telephone 
operators—the public of telephone users 
—by their contrast to the old cord-and- 
plug hand-operated service. The strict 
privacy of conversation and absolute free- 
dom from either interruption or dis- 
connection is in refreshing contrast to the 
dangers that lie in wait for a manually 
operated call. With no operators to 
listen, no kevboard in which two or more 
lines may be crossed up, and no party 
lines with their opportunity for eaves- 
dropping; with no hand-operated con- 
nections, precariously defended by a very 
fallible complexity of signals, the user 
of the automatic approaches his telephone 
with a sense of security and privacy that 
never has obtained, in the very nature 
of things, with the manual. This is a 
feature whose full importance can not 
be realized by any one in advance of an 
actual experience with the automatic ser- 
vice; that alone can impress upon him all 
that genuine privacy, security and direct- 
ness in the use of the telephone means. 

The disconnection, instantaneous upon 
the working of either subscriber’s hook, 
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opens vast possibilities of a quick succes- 
sion of calls, useful in getting market 
prices, ete., and is another expression of 
the ever-present fact that all the time 
spent at an automatic telephone is live 
time. The hearing of the “busy signal” 
by the party calling means that the actual 
instrument of the party called is in use— 
not, that it has been in use at some re- 
cent time; and automatie telephone users 
have not been long in learning that it 
pays well to keep trying to get a line 
reported busy, since by this they can be 
sure of getting their party within two 
or three seconds of the last busy signal. 
The point often urged by opponents of 
the automatic, that the publie will miss 
the human operator and will not put 
up with a machine as a substitute, is 
little less than absurd as a contention in 
view of the ample number of precedents 
to the contrary in American use of labor- 
saving machinery. But apart from this, 
it is a fact that in local telephone service 
the essential functions of the operators 
are the execution of mechanical move- 
ments that command and receive the 
wages of common labor; the additional 
and less elementarily mechanical func- 
tions having been added to the duties 
of operators in the continually more dif- 
ficult struggle to help out the service 
under its terrible handicap of dependence 
on manual labor. As for the associated 
contention that an all-machine organi- 
zation is liable to get out of order, leaving 
the subscriber helpless, the basis of pro- 
manual argument is equally shaky. The 
duties of the office inspectors in automatic 
exchanges do not call their attention to 
the panel and kevboard apparatus or 
manual switchboards, or to the relay 
racks connected therewith; their work, 
apart from care of the power plants, com- 
mon to all telephone exchanges, consists 
largely in patroling the automatic switch- 
boards (in which the individual switches, 
sclectors and connectors, are arranged to 
be thoroughly accessible from all sides 
without sacrifice of compactness), ready 
to note and remedy troubles. These men 
get the usual salary of an office inspector, 
and by experience with the comparatively 
simple apparatus proposition of the auto- 
matic exchange, are able in most cases 
of trouble to note its existence and 
character by variations in the clicking 
sounds of the switches, and to apply the 
remedy before the calling subscriber has 
time to formulate his complaint. In the 
newer exchanges the switchboards are so 
grouped as to facilitate the tracing of a 
call and the prompt location of trouble. 

Problems of effective insulation against 
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leakage cross-talk ; of firm rubbing contacts 
in circuit whereby the variation of line re- 
sistance measured from telephone to tele- 
phone of a pair connected through all 
the trunks compares favorably with that 
introduced by the best forms of plug-and- 
jack contacts of manual boards; of 
margin of safe operation of switch relays 
(mounted directly on the switches) for 
various Jengths of subscribers’ lines; and 
other problems that have come up in the 
course of experience in practical exchange 
working in competition with the Bell and 
under varied conditions, have been met 
and solved upon the high plane of an 
organization designed to work like a 
genuine machine. 

The beneficiary of the service given by 
the automatice no longer feels the old 
sense of a helpless struggle with annoy- 
ances beyond his control; but, instead, 
the sense of being in direct control of a 
new art of electrice communication that 
joins instantaneous connecting with in- 
stantaneous voice transmission to give, at 
last, a genuinely modern telephone ser- 
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THE MONEY VALUE OF TECHNICAL 
TRAINING.' 


BY JAMES M. DODGE. 


Technical training may be self-acquired 
or obtained through instruction. The 
ability to drive a nail properly, or to 
design and construct the most complex 
and wonderful of structures or devices, 
is the result of technical training in but 
different degree. Up to a verv recent 
date, and within the memory of most of 
us, the apprentice svstem and that of in- 
dependent delving represented the sole 
methods of acquiring training. Research 
and investigation carried on in individual 
lines, with varying degrees of success, de- 
pending upon the mental makeup of the 
Individual, were the means of attaining 
theoretical technical knowledge. The 
blending of these two methods developed 
the earlier mechanical engineers and will, 
even in the future, enable those suffi- 
ciently gifted by nature and habit to at- 
tain eminence. The progress of the 
world, however, calls for a better and 
more speedy means of producing trained 
men than could ever be developed by the 
methods of self-instruction. The indi- 
vidual, striving for manual skill, attains 
his desire under the old apprentice sys- 
tem. Individuals sufficiently gifted rise 
above their fellows, and become the lead- 
ers in their calling. The gratification of 
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a mechanical appetite and the desire 
earn more money than his fellows 
two moving causes which impel a n 
toward technical education. A generat 
ago, the universal belief was that 
sooner a young man entered upon his- 
prenticeship, or began practical man 
work, the better and more rapid wo 
be his progress in the mechanic arts, a 
book learning was derided as being pur 
theoretical, and of little practical val 
This belief is, even at this date, all - 
prevalent, largely due to inherited err 
and to lack of knowledge and reliable da 

Obtaining data from which incont 
vertible conclusions can be drawn is n 
comparatively easy, but a few years a 
was practically impossible. We are 
prone to take extreme cases of success 
failure as the basis of our opinions, a 
lose sight of the fact that it is the av 
age man whose career shows the tr 
force and direction of the current. T 
convenience of comparison, I will outh 
the actual progress made by four grou 
of men working in the mechanic arts—t 
unskilled labor group, the shop-trained 
apprentice group, the trade school grou 
the technical school group, and give t 
results obtained. Each group I will 1 
fer to as an individual. 

The first, the laborer, with but prin 
tive and rudimentary training, workir 
under the immediate and constant supe 
vision of a boss, and earning, as the li 
on the chart indicates, $10.20 per we 
at the age of twenty-two, his line remai 
ing horizontal through the period of h 
usefulness. Data are lacking as to h 
progress before he reaches the age < 
twenty-two. 

The second, the apprentice or repr 
sentative of the shop-trained group, ¢ 
good health and habits, entering a m: 
chine shop at the age of sixteen, and ear 
ing an average wage of $3 per week fi 
fiftv weeks per year, which is about tl 
number actually worked, is $150, or fis 
per cent on $3,000. This, then is his pi 
tential or invested value, upon which ł 
draws his interest on paydays. 

We now note that his accumulated ex 
perience enables him to make more rapi 
progress, and from the age of twenty t 
twenty-one and one-half years we find the 
his pay has increased to $13.20 pe 
week, and his potential value to $13,20( 
He is now approaching his goal, and hi 
line of progress does not continue at th 
same angle that it followed for the pas 
few years, but deflects toward the horizon 
tal; and at the age of twenty-four we fin 
him earning $15.80 per week, and his po 
tential-value $15,800) In other words, i 
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eight years he has increased his potential 
value $12,800. Observation shows that 
five per cent of the apprentices acquiring 
the machinist trade rise above the line 
made by our average man; thirty-five per 
cent follow the line closely, and that dur- 
ing the period of training twenty per cent 
leave of their own accord, and as near as 
can be ascertained, go to other shops and 
continue in the line originally selected ; 
forty per cent, however, are found un- 


worthy or incompetent, and are dismissed, ' 


probably never rising to the $15.80 line. 

The third group of young men are those 
fortunate enough to have had the oppor- 
tunity of entering a trade school, which 
they do at sixteen years of age, devoting 
the next three years of their lives, or until 
they are nineteen years of age, acquiring 
a trade under competent instruction, and 
at the same time adding to their store of 
rudimentary theoretical education. At the 
age of nineteen a trades’ school man enters 
the machine shop and can command $12 
per week, equal to the apprentice at twenty- 
one years of age, and very quickly makes 
his employment profitable to his employer. 
The three years in school have increased 
his potential value from $3,000 to $12,- 
000, a gain of $9,000. Thus he has caught 
up with the apprentice entering the shop 
at sixteen, and who has been working for 
five years. Progress of the trades’ school 
group now follows a line which diverges 
from that of the regular apprentice, and 
by the time $15.80 is earned by the regu- 
lar apprentice, the trades’ school gradu- 
ate is earning $20, with a potential value 
of $20,000, or $4,200 greater than that 
of the shop-trained man. The trades’ 
school line continues at substantially the 
same angle up to an earning capacity of 
$22 per week, and a potential value of 
$22,000. 

The fourth group we will represent 
again by a boy of sixteen studying at 
school until his eighteenth year, and pre- 
paring himself for admission to one of 
our higher institutions of technical learn- 
ing, such as the Stevens Institute, the 
Massachusetts Institute of Technology, 
Columbia, ‘Cornell, and the like, where, 
after a four years’ course, he is ready to 
begin practical work. The statistics upon 
which this chart is based show the aver- 
age starting wage at $13 per week, or the 
same amount earned by the regular ap- 
prentice at the age of twenty-one and one- 
half and by the trades’ school graduate at 
the age of nineteen and one-half. In 
other words, apparently a graduate of our 
technical schools has lost by his six 
years of preparatory study, having been 
beaten by the regular apprentices by six 
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months and by the trades’ school graduate 
by two and one-half years. From this 
time, however, there develops a most in- 
teresting and instructive line of progress. 
The regular apprentice, who is earning 
$13.50 a week at the time the technical 
graduate is earning $13, is overtaken in six 
months, and we find both earning $14 per 
week, and the technical graduate reaches 
the $15.80 line nearly one year before the 
regular apprentice. In other words, while 
it has taken the regular apprentice from 
his twenty-first to his twenty-fourth year, 
or three years, to increase his wages from 
$11.50 to $15.80 a week, the technical 
graduate has done the same in fifteen 
months. 

Progress now continues on substantially 
the same line, and we find the technical 
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26 27 
EACH VERTICAL LINE REPRESENTS ONE YEAR. 


POTENTIAL VALUES Upon Wuicn Five PER 
Cent Is EARNED FIFTY WEEKS IN A YEAR. 

graduate earning $22 per week, and cross- 
ing the line of the trades’ school group in 
three years’ time, a worthy tribute to the 
higher education and attainment. 


The line of the technical graduate now 


continues divergent from that of the 
trades’ school graduate, with earning ca- 
pacity regularly increasing, and a corre- 
sponding augmentation of potential or in- 
vested value until, at the age of thirty- 
two, or ten years after entering upon the 
practical work, we find our technical 
graduate earning $43 per week, and his 
potential value at $43,000. In other 


words, six years of preparation have en- 
abled him to distance the shop-trained 
man and the trades’ school graduate over- 
whelmingly. Bearing in mind that this 
is an average line, it is of interest to say 
that most technical graduates with a bet- 
ter record than the one in the chart have 
devoted even more time to their prepara- 
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tion, either by study or by shopwork, 
after graduation. 

Thus we see clearly that preparation 
pays, and that it pays in dollars and 
cents, and that even a long term of years 
spent in proper study and technical train- 
ing is a good investment from every point 
of view. 

The highest wages are paid to the man 
through whose ability the largest number 
of other men may be most profitably em- 
ployed. He does his work with his brain. 

A practical man performs his work 
within the radius of his arm, a technical 
man within the radius of his brain. This 
fact is, even to-day, realized by the few, 
but it is gratifying to know that the num- 
ber is increasing. 

The technical training of an individual 
makes him valuable just in proportion as 
his ability is manifested by good judg- 
ment and perception. Trained common 
sense receives the highest compensation 
and reaps the greatest reward. 

Mental ability to receive ideas and im- 
part them properly and wisely, rearranged 
and grouped, is typical of the most bril- 
liant mentality; a dull intellect may be 
compared to blotting paper, fit only to 
absorb and inter a heterogeneous mass of 
impressions. 

The most interesting of all graphical 
charts would be that properly exploiting 
the value of technical training to manu- 
facturing plants and enterprises. To il- 
lustrate this more clearly, we may fairly 
assume that the apprentice of our chart 
corresponds to the old-fashioned primi- 
tive shop, having practically no overhead 
expense, the proprietor carrying his busi- 
ness “in his hat,” priding himself on his 
non-receptive sturdiness, contempt for all 
improvements and personal attention to 
all details. For his costs he adds together 
the value of raw materials and labor, and 
then adds a few dollars for profit. The 
line of this establishment would parallel 
the $15.80 line of our shop-trained group. 

The trades’ school line on the chart 
truthfully represents establishments in 
which some attention has been paid to the 
improvement of the system, with an in- 
creased so-called non-productive force, 
operating possibly in some particu- 
lars with brilliancy, but with defective 
features in others; acknowledging the 
value of improvements if internally ong- 
nated; moderately but unconsciously ab- 
sorbent of ideas from without, but tena- 
cious of dogma and lacking departmental 
symmetry. Growth, increased earning 
and relative immunity from disastrous 
failure result. 

The technical graduate line of our 
chart represents the manufacturing estab- 
lishment technically trained and “abreast 
of the times” in all particulars, and I 
predict a time not very far distant when 
it will be almost universally recognized 
that establishments should be trained as 
well as individuals, and that the marvelous 
development in scientific shop practice 
and management will do for the manu- 
facturer fully as much as technical train- 
ing is doing for the individual. 
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Making an Integrating Wattmeter. 


Some Points in the Construction of the Stanley Wattmeters, and Some Views of the Stanley Instrument Company’s Works. 


HE Berkshire Hills of Massachusetts 
T are reputed to be one of the most 
healthful and most beautiful spots 

in the New England States, and it was to 
this locality that William Stanley was 
sent some years ago, when his health had 
broken down and but few expected him to 
recover. To this incident may be attrib- 
uted the location and the building up of 
two important industries in the electrical 
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and more important, and the measuring 
of this power is daily becoming a more 
essential part of the supply company’s 
business. The old, crude system of sup- 
plying power at so much per lamp per 
month or per horse-power per year has 
given way to the more sensible and satis- 
factory system of paying by the meter. 
The wattmeter thus becomes equally im- 
portant to the consumer and the supply 
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not easy to make a meter which wil 
cord accurately day in and day out, 
der all variations of load, and which 
not require attention or adjustment { 
time to time. A meter should record a 
rately the power passed through 
whether this is being supplied for 
lamp or fifty, and it should not cree 
that is, it should not turn when no 

rent is being drawn from the circuit | 
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field. One of these with which Mr. 
Stanley is now identified is at Great Bar- 
rington, where are made the Stanley re- 
cording wattmetersa, known all over the 
world for their accuracy and reliability. 
The construction and testing of this meter 
present points of considerable interest 
which are well worth description. 

The supplying of electricity, be it for 
light or power, is daily becoming more 


company. Upon its operations depend the 
consumer's bills and the supply company’s 
income. For this reason it is essential to 
have meters which are accurate and which 
will remain accurate, and it was to meet 
this need that the Stanley meter was de- 
signed. 

While it is a simple matter to construct 
an instrument which will record, after a 
fashion, the power passed through it, it is 


plied through it. The meter should | 
be unduly large, it should require | 
little power to operate it, and it sho 
retain its accuracy for a considerable tir 
To meet these requirements, the movi 
part of the meter should be as light 
possible; friction should be reduced tc 
minimum and should remain constant 
this means that all parts must be cı 
structed with the greatest accuracy, a 
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all unbalanced forces must be elimi- 
nated. 

Undoubtedly the most important of 
these requisites is the reduction of fric- 
tion, because the only mechanical work of 
any consequence required of a meter is to 
overcome its own friction. If the friction 
to rotation is large, compared with the 
power recorded, the meter not only con- 
sumes an undesirable amount of energy 
itself, but slight variations in this friction 
will cause considerable variation in the 
accuracy of the meter, as the meter will 
always be working against the frictional 
resistance, which does not vary with the 
power passed through it, it will respond 
less readily to slight variations in this 
power. For this reason it has been the 
aim of all meter designers to reduce 
the mechanical friction to the lowest pos- 
sible amount. 

In a meter the most important moving 
part is the disc, the other moving part 
being the recording train. The proper 
construction of these parts calls for the 
highest mechanical skill, and in this work 
the meter-making companies often vie 
with, and even surpass, the best watch 
manufacturers. As the disc is the largest 
moving piece, and as its speed is much 
greater than that of any part of the re- 
cording train, the friction opposing its ro- 
tation forms the most important part of 
the whole, and may often mask that of- 
fered by the recording train. To the 
problem of reducing this friction the 
greatest attention has been paid, and it is 
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eliminate such bearings for supporting 
the disc. To accomplish this he devised the 
so-called magnetic suspension. In the 
magnetic suspension the disc is not held 
in position by jewel bearings, but its 
weight is entirely supported by an in- 
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steel pole bushings. The upper of these 
bushings is drilled to admit the upper end 
of the suspension core, while the lower 
bushing is cup-shaped, having a project- 
ing rim which just admits the collar on 
the lower end of the core. The clearance 
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geniously constructed permanent magnet. 
The disc, which is a circular disc of alu- 
minum, stamped and pressed in one 
operation, is mounted upon a hollow steel 
core, having at its lower extremity a pro- 
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in this respect that the Stanley magnetic 
suspension meter differs most radically 
from other makes. 

The designer of this meter was not con- 
tent to use jewel bearings constructed 
with the greatest care, but he decided to 


jecting collar. This core is turned with 
the utmost nicety, and must not vary in 
diameter more than two-ten-thousandths 
of an inch. 

The magnet which supports the dise by 
attracting this core is of steel, with two 


between the two bushings and the two 
ends of the core is just sufficient to allow 
the core to revolve when held centrally, 
without rubbing. The attraction of the 
magnet upon the core lifts it up until the 
collar lies nearly in the plane of the 
flanged lower bushing. While in this 
position the core and its dise are held cen- 
trally by a very fine wire passed through 
guides within the two bushings and 
through the core. | 

The mechanical work just here is prob- 
ably the finest done on the meter, as later- 
al motion of the disc must be avoided as 
far as possible, and yet sufficient clear- 
ance must be given the wire so that it will 
act as a guide for the core, and not a 
spindle upon which it revolves. The wire 
and the hole through the core must not 
vary more than two-ten-thousandths of an 
inch. This method of suspension, the 
engineers of the Stanley company believe, 
reduces the friction opposing the rotation 
But to obtain 
the full advantage of this construction, it 
is necessary that all forces acting upon the 
dise be carefully balanced, so that the 
driving force acts in the plane of the disc 
and at its point of application is normal 
to the radius. The disc is therefore care- 
fully balanced, so that the centre of grav- 
ity lies in the centre of the core, and the 


of the dise to a minimum. 
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driving coils and the brake or retarding 
magnet are both arranged symmetically 
with respect to the disc. 

If the shunt and series coils are not ar- 
ranged symmetrically with respect to the 
disc. the force due to the reaction of the 
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metrical, and since the currents induced 
by the alternating field are not in phase 
with the field, this thrust varies both in 
direction and amount, thus tending to 
throw the dise into vibration, as well as 
Increasing its friction. 


Both effects, how- 
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currents induced in the dise by the vary- 
ing fields set up by the coils will not have 
a direction coincident with the plane of 
the disc, and there will be a downward or 
upward thrust acting upon the dise and 
tending to throw it out of line. To elimi- 
nate this undesirable feature, there are 
four shunt or field coils and two current 
or series coils in the Stanley meter, ar- 
ranged symmetrically above and below the 
disc and placed so as to produce a uni- 
form field. 

While this arrangement of coils elimi- 
nates any upward or downward thrust 
upon the disc, it does not do away with a 
side thrust caused by the direction of flow 
taken by the eddy currents in the disc. 
These currents would not normally flow 
across the pole along radii, and there 
would, in consequence, be a side thrust. 
This effect is prevented by closed circuited 
copper rings placed over the side of the 
shunt pole nearest to the edge of the disc, 
whereby a compensating force is set up 
which balances the side thrust. 

A third undesirable reaction is also 
eliminated by the symmetrical arrange- 
ment of the series and shunt coils. As ex- 
plained above, an upward or downward 
thrust exists where the field is not sym- 


ever, are climinated by the symmetrical 
arrangement of the driving coils adopted. 
In the construction of these meters the 
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ing device is needed, as the meter wil 
begin to revolve and will register ac 
curately, even upon the smallest loads. 

Another detail of construction in thesi 
meters which has received considerable at 
tention is the design of the brake mag 
net. These magnets, as well as the sup 
porting magnets, are of special steel, care- 
fully magnetized and seasoned, and they 
are all tested for the proper degree of 
magnetization before being used. The 
brake magnet is held by the supporting 
frame in such a way that the expansion 
and contraction due to changes in tem- 
perature will not cause any variation in 
the length of the air-gap. This length is 
adjustable by means of a screw bushing 
in the pole, and this means is made use 
of to adjust the meter, so that it will 
rotate at the proper speed. 

Having seen how the mechanical fric- 
tion of the disc has been reduced to a 
minimum, it is well to turn to the record- 
ing train and notice the means used here 
for accomplishing the same purpose. The 
only useful work performed by the meter 
is that of driving the recording train, 
and while these gears revolve at relatively 
low speeds compared with the disc, it is 
important to reduce the friction of the 
train as much as possible. The ideal 
meter would be one in which there was 
no mechanical resistance whatever, as the 
mechanical resistance offers a constant re- 
tarding force, while the retarding force 
in an ideal meter should be proportional 
to the speed of rotation. For this reason 
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aim has been to eliminate friction as far 
as possible, rather than to compensate for 
it. Since the moving disc is light and 
perfectly balanced and is not subject to 
disturbing forces, but a small torque is 


necessary to set it in rotation. Nos te more, sensitive the)me : 


the principal retarding force in practically 
all recording meters is that due to the 
eddy currents set up by the braking mag- 
net; and the smaller the frictional re- 
sistance compared with this force, the 
eter. In the Stanley 
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meter the friction of the recording train 
is reduced by careful, accurate gear cut- 
ting. These gears are cut from blanks 
stacked on a mandrel by involute cutters 
which themselves have been generated. 
The curves of the teeth are then as nearly 
perfect as it is possible to make them, and 
are not close approximations such as would 
result from designed cutters. 

It would be apparent that, in construct- 
ing a meter such as the Stanley, the great- 
est care must be exercised at all times. 
Every piece must be inspected and tested 
before going into the meter. For the 
finest work—that of making the suspen- 
sion core—accurate gauges are used. 
Where exceedingly delicate work is re- 
quired, multiplying gauges are employed. 
In this work all that could be learned 
from methods used in watchmaking was 
available; but much of the work is even 
more delicate than that thought necessary 
in watchmaking. A gear filed out by 
hand or stamped out by a die can not be 
as accurate as one cut by machinery with 
a carefully prepared cutter. 

The electrical parts of the meter do 
not require such exact mechanical work, 
even were it possible to use such in these 
parts. The meter has two series or cur- 
rent coils, and four shunt coils. These 
are wound carefully on formers, atten- 
tion being paid to securing the proper 
insulation. The series coils are wound 
from a bare copper strip of a definite 
length, the adjacent turns being insulated 
from each other by paper tape. The shunt 
coils are formed by winding a definite 
number of turns of insulated wire on a 
spool. These are then coated with an in- 
sulating varnish and are placed upon a 
laminated core. Each coil is inspected 
several times and tested before being ac- 
cepted for the stock-room. | 

In the design of an induction meter it 
is important that the accuracy of the 
meter be not affected by the power-factor 
of the circuit: which is drawing its supply 
through the meter. For a meter to be 
accurate on all power-factors ,the mag- 
netic field set up in the air-gap by the 
shunt coils must be in quadrature with 
the electromotive force. If the lag on the 
flux is less than ninety degrees behind the 
electromotive forca of the circuit, the 
meter will run slow on loads with a low 
power-factor or lagging current, and fast 
when the current leads. If it were possi- 
ble to wind a shunt coil of a sufficient 
number of turns without any appreciable 
resistance, and if all losses in the iron 
core could be prevented, there would be 
no difficulty in securing this quadrature 
relation; but these conditions do not ob- 
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tain in a meter that will be commercially 
practicable. This quadrature relation can, 
however, be obtained by modifying the 
shunt magnetic circuit. A magnetic 
bridge is arranged so as to shunt part of 
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the flux set up by the shunt coils. This 
causes an additional lagging of the flux in 
the air-gap which is beyond the magnetic 
shunt, and by properly adjusting the 
length of the air-gap in this magnetic 
shunt circuit, the flux in the air-gap can 
be brought exactly into quadrature with 
the electromotive force of the circuit. - 
The parts of the Stanley meter are 
made as nearly alike as possible and are 
kept in stock, each piece having passed 
through several critical examinations be- 
fore being accepted. The next stage in 
the construction of a meter is assembling, 


Truck LOADS OF FINISHED METERS GOING TO 
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and great care must be exercised in put- 
ting together and adjusting these delicate 
parts, so as to get each exactly in its 
proper place. From the assembling rooms 
the meters are passed to the testing rooms. 
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Here they are first examined and adjusted 
by passing through them a constant load 
for short intervals. When they have been 
adjusted as closely as possible, they are 
then given a test for determining the ac- 
curacy, and after that are put on the time 
test and run. For testing and adjusting 
the meter, the testing room at the Stanley 
shops is provided with circuits carrying 
different loads and different frequencies. 
At each table the operator can cut in the 
meter to be tested without disturbing any 
other operator. The load on each circuit 
is kept at a predetermined value by opera- 
tors in another part of the room, so that 
there is no need to make any measure- 
ments at the meter. All that is necessary 
is to time the speed of the disc by a stop 
watch. Much, of course, depends upon 
the accuracy of the watch, and to keep 
a check on this each watch is tested before 
and after each day’s work. ‘The meters 
are tested at the frequency for which they 
are constructed at several loads and at 
power-factors of unity and one-half, the 
latter test being more severe than they are 
required to stand in practical operating 
conditions. 

After adjusting and testing the meters, 
it is desirable that they should be sealed 
up to prevent any tampering. With the 
Stanley magnetic suspension meter this 
can be done, as there is no jewel to be in- 
jured by jarring or pounding of the disc 
during transportation. The users of these 
meters are not supposed to touch them 
after they have been put in place. The 
meters are shipped ready for attaching 
the wires, and they are guaranteed to re- 
tain their accuracy for three years with- 
out being adjusted. 

The meter thus far considered is that 
which the Stanley company believes to 
be the most perfect recording wattmeter 
which has yet been put upon the market. 
There has, however, been a constant de- 
mand for a Jess expensive meter. Some 
of the electrical supply companies do not 
believe such extreme accuracy in measur- 
ing their product is necessary. For such 
cases the Stanley company is now making 
a meter on practically the same lines as 
the magnetic suspension meter, except that 


this suspension is omitted, and jewel bear- 
ings used. The same care is exercised 10 
eliminating undesirable forces acting upon 
the disc, so as to prevent any strain on the 
jewels, except that due to the weight of 
the disc and its pinion. To prevent injury 
to the lower jewel, caused by vibration, 
this is mounted on a spring support which 
absorbs shocks and jars. These meters are 
calibrated to highest accuracy when sold; 
but, though the company believes they 
are subject to less wear than other jewel 
meters, it does not believe that any jewel 
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meter can maintain its accuracy for long 
periods as does the magnetic suspension 
meter. 

So far attention has been directed to 
certain details only in the construction of 
the Stanley meter, but it will be appre- 
ciated that where such care and exact- 
ness are necsessary in all stages of the 
work, the organization of the shop must 
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be particularly well carried out. The il- 
lustrations given indicate, to some extent, 
how well this has been done at the shops 
of the Stanley Instrument Company. All 
the work is systematic and all the parts 
standard, for having secured a good de- 
sign for a meter, the next step toward 
turning it out in quantity is standard- 
ization. This is necessary not merely for 
the sake of reducing the cost, but that 


TRAIN PARTS. 


there may be the least possible variation 
from the prescribed dimensions. The em- 
ployment of highly skilled labor and the 
use of special tools whenever possible 
contributes much to this end. All parts 
of the Stanley meters are standard; they 
are made in quantities and kept in stock 


to be issued for assembling into meters 
as desired. 
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Worcester Polytechnic Institute. 

The high-potential transformer built by 
the electrical engineering department of 
the Worcester Polytechnic Institute in 
1898 under the direction of Professor 


Harold B. Smith, the head of the depart- 
ment, has recently been sold to Mr. C. S. 
Knowles, of Boston, and has been sent 


by him to New Lexington, Ohio, for in- 
stallation at that place. It will be used 
in connection with the high-voltage porce- 
lain works in which Mr. Knowles is in- 
terested. 

The transformer has already been in- 
stalled and is now ready for testing work. 
The installation was performed by Messrs. 
J. A. Sandford and W. T. Goddard, as- 
sistants to Professor Smith in the elec- 
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is well known, this is the first transforme: 
ever built in which so high a voltage wa: 
attained which could be successfully usec 
for commercial purposes. The transforme; 
was from the first entirely successful, anc 
amply fulfilled the expectations enter. 
tained by Professor Smith when he firsi 
designed it. In searching for apparatus 
with which the necessary testing could be 
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done, Mr. Knowles experienced great diffi- 
culty in obtaining satisfactory estimates 
from the different electrical companies ; 
hence negotiations were opened with Pro- 
fessor Smith which finally resulted in the 
purchase of the transformer belonging to 
the Worcester institute. 

It will be replaced immediately at the 
Worcester Polytechnic Institute by the 
construction of a new transformer which 
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trical department of the institute. This 
transformer has, since it was built, been 
an object of considerable interest in elec- 
trical engineering circles, and enquiries 
have been received by Professor Smith re- 
specting the details of its construction 
from all parts of the United States, and 
also from abroad. Its capacity is 150,000 
volts, with a frequency of sixty, and, as 


will contain a number of improvements. 
These have been devised during the experi- 
ence of the electrical engineering depart- 
ment in high-potential work during the 
last five years. Mr. Sandford will remain 
at New Lexington where he will be en- 
gaged for some time conducting a series 
of experiments involving the use of high 
potentials: 
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The Electrical Committee of the 
Underwriters’ National Elec- 
trical Association. 

The electrical committee of the Under- 
writers’ National Electrical Association, 
which is the body which prepares the rules 
of electric wiring for the National Board 
of Fire Underwriters, held its mectings 
in the room of the New York Board of 
Fire Underwriters, 32 Nassau street, De- 
cember 2 and 3, Mr. F. Elliot Cabot, 
chairman, and Mr. C. M. Goddard, aec- 
retary. 

A large number of electricians connect- 
ed with the insurance companies from 
all over the country were present, and 
also members of the national conference 
on electric lighting rules, the code com- 
mittee of the American Institute of Elec- 
trical Engineers, and officers of the Na- 
tional Electrical Contractors’ Association. 
` It is the custom at these mectings to go 
over the rules for the purpose of making 
any amendments from the developments 
of experience or changes in applications of 
electricity during the past year, At this 
meeting the amendments were few in 
number and the policy of the committee 
governing the proceedings appears to be 
x deviation from the former methods of 
attention to details and a larger and great- 
er weigit to the general principles of re- 
sults to be obtained. The principle amend- 
ments adopted were in the line of im- 
provements in rosettes with knob and cleat 
work. A report was submitted by the 
committee on the standardization of en- 
closed fuses which recommended inter- 
changeability of fuses of the same carry- 
ing capacity, and also the standardization 
of the fuse blocks in different sizes so 
that the tube containing a fuse of given 
capacity could only fit in a type of block 
made for a fuse of that capacity, in order 
that it would not be possible for fuses of 
too large capacity to be inserted in blocks 
for a smaller size. 

In this work the committee has received 
the cooperation of the largest manufac- 
turers of fuses and of electric lighting 
apparatus. ‘The committee was given 
more time to complete a series of tests 
which had been laid out, and the results 
of which will be embodied in a later 
edition of the rules. 

A committee on car rules presented a 
report of progress which states that it 
was in conference with a committee of 
the American Street Railway Association. 

The proposed rules for protective car 
wiring contemplated making arrange- 
ments for the protection of the under side 
of the car above the electrical apparatus 
by fire-resisting material; the use of 
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stranded conductors, and for all exposed 
conductors a flame-proof outer covering; 
the use of approved switches, cutouts, etc., 
with those having exposed metal parts 
which were connected with a circuit lo- 
cated in cabinets; and running of wires 
in metal conduit or any other methods 
protected by fire-resisting material; the 
abolition of cluster lighting and the sub- 
stitution of individual lamps; electric 
heaters should be so placed that there will 
be a aafe distance between the current- 
carrying parts and the woodwork of the 
car; and finally the design of terminals 
should be so improved that loose contacts 
may be avoided. 

The secretary stated that the amend- 
ments to the rules of a year ago, particu- 
larly those providing against the hazard 
of extra high-potential circuits, had been 
promulgated and were thus far exceed- 
ingly satisfactory in their results. 

At these meetings the proceedings are 
kept closely to the subject in hand, and 
the concentration of practical experience 
in electrical affairs over a wide range of 
the applications of electricity throughout 
the United States renders their delibera- 
tions very much to the point. 
< 

Water Powers on the Kennebec 

River, Maine. 

The United States Geological Survey 
has recently completed a survey of the 
Kennebec river from tide water at 
Augusta to Moosehead lake. This survey 
shows the occurrence and location of a 
number of fine undeveloped water powers. 
In almost every place where there are 
plants in operation from one-half to two- 
thirds of the power still goes to waste. 

At Augusta a seventeen-foot dam fur- 
nishes about 20,000 horse-power, of which 
only 4,000 horse-power is used. Eighteen 
miles up the river, at Waterville, two 
dams use only a trifling part of an avail- 
able head of forty-two feet, and at Fair- 
ficld not more than one-tenth of the power 
of a sixteen-foot dam is employed. The 
same is true of the twelve-foot dam at 
Shawmut. At Skowhegan, where there is 
a fall in the river of twenty feet, only 
7,000 horse-power is used. 

Between Norridgewock and Madison 
there are sites that present fine oppor- 
tunities for power development. For 
twenty-four miles above Solon there are 
a great many rapids and shoals, which 
have a total fall of 160 feet. Three miles 
above the forks, the last settlement up 
the river, is the first power, on Moxie 
stream, with a vertical drop of eighty- 
five feet. For four miles below Indian 
pond the river gorge is very narrow, with 
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walls about 200 feet high. In this dis- 
tance there is a fall of 190 feet, with 
several excellent sites for power develop- 
ment. The outlets of both Indian pond 
and Moosehead lake are controlled by crib 
dams that regulate the water for lumber- 
ing purposes. 

The survey was made by Messrs. A. T. 
Fowler, John C. Hycr, and T. J. Mc- 
Maugh during last summer. In addition 
to making a complete map plan of the 
river, showing all the islands and the po- 
sition of the hills on either side, the party 
made accurate determinations of the 
height above the ocean of the top and 
bottom of each rapid and fall. They left 
permanent bench marks on which future 
surveys may he based. The elevation of 
Indian pond was found to be 933 feet 
and of Moosehead lake 1,029 feet. 


<> 


Electrotechnical Industry of 
Germany. 


[From United States Deputy Consul-General Hanauer, 
Frankfort, Germany ] 


An essay on the electrotechnical indus- 
try of Germany, written by Dr. Briiner, 
the syndic of the Association for Foster- 
ing the Interests of German Electrotech- 
nics, gives the following data: Germany’s 
output of the electrotechnical products 
during the year 1898 aggregated 228,- 
670,000 marks ($54,423,460) in value, 
of which 57,000,000 marks ($13,566,000) 
was for foreign orders. The value of the 
exports of electrotechnical products rose 
to nearly 100,000,000 marks ($23,800,- 
000) in 1902, although the total produc- 
tion decreased considerably in that year. 

The total amount of capital invested 
in German clectrotechnical works and en- 
terprises in 1900 amounted to 2,500,000,- 
000 marks ($595,000,000). The greater 
part of this sum has since been wiped 
out by the depreciation of the share cap- 
ital. Many of the enterprises inaugurated 
and conducted for their own account by 
the electric manufacturing companies 
proved unprofitable and had to be given 
up, nearly all the capital invested becom- 
ing a dead loss. Among these ventures 
electric railroads in mountain districts 
and tramways and lighting plants in the 
smaller towns form a large proportion of 
the losses. 

The Electrotechnical Journal says that 
the increase of electric roads in Germany 
during 1902 was about 300 kilometres 
(186 miles), with an additional 400 kilo- 
metres (248 miles) in course of construc- 
tion. The number of motor cars is esti- 
mated at 12,500, against 7,300 in 1901, 
and their power capacity at 30,000 kilo- 
watts, against 25,530 kilowatts in 1901. 
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NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CLXXIV—RADIANT AREA FINDER.! 


In earlier notes X-light tubes in which 
the walls were the source of X-light were 
recommended for therapeutic purposes; 
the form and position of the cathode de- 
termining the position and size of the 
radiant area. Before using such tubes, 
it is desirable to test them to see if the 
X-light is given off from the calculated 
area. For this purpose, a brass tube 
covered with lead and containing 
diaphragm plates and a fluorescent screen 
is useful. The tube is one metre long 
and twenty-five millimetres in diameter. 
At one end there is a diaphragm plate 
D with a hole five millimetres in diameter. 
A similar plate is placed at D2; the 
fluorescent screen at FS; a circular plate 
of heavy lead glass at LG, to protect 
the observer from the X-light. One eye 
ig applied to the eyepiece EP of the tube, 
which is directed toward the radiant area. 
until a round spot of light is seen on the 
fluorescent screen. The other eye looking 
through the glass plate sees the direction 
in which the tube is pointed, which is 
the line of the ray of X-light. By moving 
the tube about, a mental picture is ob- 
tained of the size and position of the 
radiant area. In earlier notes the neces- 
sity of using the X-light tube in a non- 
radiable box was shown, no X-light being 
allowed to strike the observer. When in- 
vestigating X-light tubes this box cannot 
always be used. In these cases, the ob- 
server must protect himself in the way 
already recommended by non-radiable 
coverings. In note xlv, a covering of this 
kind was described which was made by 
coating cloth with a fiexible non-radiable 
paint. As one person has thought well 
enough of this idea to ask for the formula 
for the paint, it is given here: 

FLEXIBLE NON-RADIABLE PAINT FOR COAT- 
ING CLOTH COVERING TO PRO- 
TECT FROM X-LIGUT. 


White lead paint...... 9 pounds 
SLU .gn Naess E e als 214 ounces 
EG) Sa eae eres 12 ounces 


Heat the water to 212 degrees Fahren- 
heit, dissolving the soap in it. Pour the 
mixture while hot into the paint, stir- 
ring until well mixed. As this paint 
comes off slowly after a time, a better way 
is to mix dry powdered white lead with 
rubber dissolved in benzole, spreading the 
mixture between two sheets of cotton 
cloth, which are then pressed together. 
This method protects the non- -radiable 
coating. 

If lead is considered undesirable a bis- 
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muth compound can be used mixed either 
with a drying oil or rubber dissolved in 
benzole, but a greater thickness is re- 
quired. November, 1903. 
The idea of using paint of this kind as 
a protection from X-light occurred after 
seeing it employed by Mr. C. A. Welch on 
the coverings for sails, which need to be 
flexible and waterprof. Experimenters 
with X-light will find a long white duck 
coat, of the kind used by marketmen, a 
convenient garment when coated with this 
paint. A pair of white cotton or thin 
rubber gloves, recommended in earlier 
notes, should also be painted in the same 
way and used to protect the hands. They 
soon break up the unwise habit of employ- 
ing the hands as a test of the strength 
of the X-light. The lower parts of the 
body are easily protected from the direct 
X-light by a non-radiable table placed 
below the tube which is being studied, as 
the shadow it casts covers them. 
NOTE CLXXV—DESIGNING X-LIGHT TUBES. 


The tube shown in Fig. 1 is of the type 
illustrated and described in note exxxvlll. 
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through the arm A to the wire B, th 
spark-gap S, the automatic regulator AR 
the stem of the terminal C to the electric 
generator. The regenerate the tube, the 
starting resistance is reduced to any de. 
termined point, for example, 150 milli- 
metres by the automatic regulator to pre- 
vent risk of puncture. The stem A is 
then lifted quickly (to the position of the 
dotted line A2), the regulator HR put 
into the circuit (by turning the arm HW 
down into the position shown by the 
dotted line HW2); the current going 
through the stem of the terminal T, the 
wire HW3, the regulator HR, the wire 
IIW2, the wire B, the spark-gap S, the 
automatic regulator AR, the stem of the 
other terminal (C) to the electric gener- 
ator, until the resistance of the tube is less 
than 150 millimetres, when the current will 
leave the regulator and regenerator cir- 
cuits, passing through the X-light tube 
between the faccs of the terminals, the 
regulators ceasing to operate. The arm 
HW2 is then raised, cutting off the cur- 
rent from the regulator HR. The arm 
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The centres from which the curves are 
struck and the length of the radii are 
given. The vacuum regulators operate 
on the principle first embodied in my 
tubes and later described in this series 
of notes, that of having two regulators, 
one a regenerator! to permanently lower 
the resistance of the tube, the other to 
lower the starting resistance and then 
automatically keep the working resistance 
of the tube at any desired point. The 
importance of being able to always regu- 
late the light during an examination is so 
great that it has been much dwelt upon 
and made into an X-light axiom. 

In the tube shown in Fig. 1, both regu- 
lators are operated by the generator used 
to excite the X-light tube. When the tube 
is to be used, the regulators are arranged 
as shown in Fig. 2. The current then 
does not go through the permanent regu- 
lator. It goes from the electric generator 


1 As it seemed pessible that one cause f rthe deteriora- 
tion of X-‘ight tubes by use might be that some of the 
charged particles f rmed during the action of the tube 
pass ut through the glass well, the tubes were kept in 
an enclosure with radium salts to see if the charged 
particles shot off from the radioactive material might 
not by passing into the tube supply the loss. The ex- 
periment should be repeated now with pure radium 
bromide which can be purchased by any rich person. 


A is brought in contact with the terminal 
dise TD, fully described in earlier notes. 
The current then goes through the auto- 
matic regulator; the resistance of the tube 
being maintained at any point less than 
150 millimetres by the length of the 
spark-gap S which is controlled by a 
handle RH4 (note cxlvi, Figs 5 and 5a), 
and described in note clii. The handle is 
within reach of the operator while making 
an examination or taking a photograph. 
The kind of X-light can therefore be 
varied without interrupting the exami- 
nation. As the X-light tube is intended 
for use in a tube box (illustrated in note 
clvi), provision must be made to prevent 
the spark-gap from cutting off any of 
the X-light escaping through the open- 
ings of the diaphragm. In the tube illus- 
trated in note cxxxvill this was effected 
by having the stem of the target arranged 
to allow the latter to face in several di- 
rections. If this idea is not used, the 
spark-gap tube should be placed at an 
angle. The regulator and regenerator are 
both somewhat alike in appearance. One 
contains @ chemical which,Jiberates a gas 
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that it reabsorbs, while the other liberates 
a gas which it does not reabsorb. The 
tubes in which chemicals are placed are 
shown in Figs. 2 and 3. Each form has 
a platinum wire sealed into one end. An- 
other wire may be sealed into the other 
end, or the end may be open, the openings 
serving for the introduction of the chemi- 
ral, in a powdered state 
mixed with a conducting 
substance, gold foil, for ex- 
ample, as described in note 
CXXXII. The opening, 
whether in the side or end, 
is closed with spun glass. 
This construction of regula- 
tors and regenerators is 
useful in experimenting 
with gases, helium, for ex- 
ample, which are contained 
in minerals, as the high tem- 
perature produced in the in- 
terior of the powdered 
chemical by the current as 
it jumps from one bit of 
conducting material to an- 
other is efficient in liberat- 
ing the gas. The tubes are 
to be heated in an oven be- 
fore being used. If any material collects 
on the outside, it is to be removed before 
sealing into the X-light tube; particular 
attention being paid to having a free 
passage for the gas through the spun 
glass plugs. 

In Fig. 3 is shown a cooled target tube 
constructed on the same design as the tube 
illustrated in Fig. 1.1 If it is desired to 
construct a tube with three terminals on 
the principle first recognized in these ex- 
periments of having the target separate 
from the anode (though 
capable of being connected 
with it) and nearer the 
cathode, the third terminal 
may be placed as shown by 
the dotted lines in Fig. 1. 
For further details as to this 
type of tube refer to notes 
iv, xvi, xxxi. Oe 

This principle has been : 
extensively adopted by sev- 
eral makers of tubes and 
such tubes are the most com- 
mon forms now both in America and Ger- 
many. 

NOTE CLXXVI—ON THE MEDICAL USE OF 


SOME OTHER ETHER MOTIONS 
BESIDES X-LIGHT. 


In the Boston Medical and Surgical 
Journal for February 25, 1897, attention 


Refer to notei. 


CENTIMETRE SCALE 


ELECTRICAL REVIEW 


was called to a method of reducing pain 
and inflammation by sending a high-volt- 
age current directly through the tissues 
by connecting the patient with both ter- 
minals of the electric generator. Since 
that time the method has been in constant 
use, thereore it will be mentioned here, 
though not an X-light treatment. The 
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was said an X-light tube produced not 
only ether waves which were X-light, but 
longer waves down to and below those of 
ordinary light. Here is pointed out the 


value of some of these waves in the treat- 
ment of disease. The experiments have 
been chiefly confined to the lower animals, 
but a limited experience with man has 


Notre 175.—Fiae. 1.—DESIGNING AN X-LIGHT TUBE. 


procedure is painless if the terminals of 
the generator are of proper size for the 
amount of current and are in direct con- 
tact with the patient while the current 
is passing. In the note mentioned, a 
simple foot switch was recommended for 
starting the current after contact, and 
stopping it before the contact was broken. 
This is important as the treatment often 
requires to be of considerable length, 
making it convenient to have the patient 
able to control the current to save the 


® 
AS 
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physician’s time. The experiments were 
made because it seemed possible to elec- 
trically produce and maintain a condition 
of the ether which would prevent the 
transmission of unwise messages by the 
nerves, and yet allow useful ones to be 
sent. 

In note xxx and subsequent notes it 


shown the value of the method in skin 
diseases. 

The waves may be produced from 
vacuum tubes of the type recommended 
in some earlier notes for therapeutics. 
The cathode should not bring the Varley 
stream to a focus, as a small area of 
radiant energy is not required, for defi- 
nition is not sought. The cathode stream 
particles should strike either a broad 
metal target or the interior wall of the 
vacuum tube. The area of impact should 


| 
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Note 175.—Fia. 2.— METHOD OF OPERATING THE REGULATOR AND REGENERATOR OF AN X-LIGHT TUBE. 


be sufficient to prevent injurious heating, 
the size varying with the diseased area to 
be treated. The impact gives rise to 
ether (electromagnetic) waves longer 
than those of X-light, because the velocity 
of the impact of the cathode stream paT- 
ticles is less than in an X-light tube, 
owing to the less exhaustion of the ter- 
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minals and the greater density of the 
atmosphere of the tube. This treatment 
is to be distinguished from that of 
X-light, ultra-violet light, violet light, 
ordinary light, heat and high-frequency 
waves, as the ether motions are not the 
same. In treating skin diseases less care 
is required than with X-light to avoid 
injury to the tissues, as the burns which 
can be produced are less serious and more 
superficial. On the other hand, the treat- 
ment may be extended to a greater depth 
than with Finsen light. It requires less 
electrical energy, for the 
proportion of heat waves 
generated is smaller and the 
source of waves can be al- 
most in contact with the 
skin. Tubes for producing 
these waves are less expen- 
sive than X-light tubes, as 
the prolonged electrical treat- 
ment of the terminals is not 
required. The resistance of 
the tubeshould be too low for 
X-light to be produced. The 
tubes should be given forms suited for the 
areas to be treated. The area from which 
the waves arise will be determined by the 
form of the cathode which should be*con- 
structed in accordance with the results of 
the experiments mentioned in earlier 
notes. Precautions should be taken to 
protect the patient from other radiations, 
charged bodies and electrons, when these 
are not wanted. 


NOTE CLXXVII—A GROUPING OF SOME OF 
THE AXIOMS MENTIONED. 


In an X-light tube the Space enclosed by 
the glass walls should vary directly with the 
rate of using electrical energy in the tube. 


In an X-light tube the size of the cathode 
should vary directly with the rate of dis- 
charging electricity from its face, and with 
the size of the surges. 

In an X-light tube the target should be 
cooled when it is struck by a powerful cath- 
ode discharge. 

In an X-light tube the target should be 
placed at the focus of the cathode discharge. 

In an X-light tube the distance between 
the cathode and the target should be capable 
of variation, or there should be an automatic 
regulator. 

In pumping X-light tubes the X-light 
should not strike the observer. 

In pumping X-light tubes they should be 
enclosed in a non-radiable oven. 

In pumping X-light tubes water vapor 
should be excluded from the pump. 

In pumping X-light tubes mercury should 
be kept out of the tube. 

In pumping X-light tubes the removal of 
the gases is but a part of the work, the 
value of the tube depending also on the 
electrical treatment of the terminals. 

In pumping X-light tubes they should be 
hot, and the pump should be warm. 

In pumping X-light tubes the necessary 
amount of gas should be removed from 
the glass and the interior of the tube be- 
fore they are electrically taken from the 
terminals. 
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In pumping X-light tubes the absence of 
leaks should be ensured before the electrical 
treatment of the terminals begins. 

In pumping X-light tubes the amount of 
electrical energy to be afterward used with 
the tuke should be known, the terminals 
being treated to bear that amount. 

In using X-light the source should be in 
a non-radiable tube box from which no X- 
light can escape except the smallest beam 
which will serve the purpose. 

In using X-light it should not strike the 
observer. 

In using X-light selective filters should 
be employed to strain out undesirable radia- 
tions. 

In using X-light, the fluorescent screen 
should be covered on the side toward the 
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cian should be able to make all the adjus 
ments of the light without removing h 
eyes from the images on the fluorescer 
screen. 

In using X-light in medicine, the phys 
cian should be able to orient himself i 
relation to the patient and the source ¢ 
X-light at all times during an examinatio 
without removing his eyes from the imag 
on the fluorescent screen. 

In using X-light in therapeutics, it 
waves should be such as are most absorbe 
by the diseased tissues. 

In using X-light in therapeutics, th 
waves should be as long as can be em 
ployed without injury to the overlying ti: 
sues. 

In using X-light in therapeutics, th 


Note 175.—Fia. 8.—CooLep TARGET TUBE. 


Observer with a plate of heavy lead glass 
as a protection from the X-light. 


In using X-light with a cryptoscope, the 
walls of the instrument should be non- 
radiable to prevent the entrance of X-light 
except in the direct beam. 

In using X-light with a fluorescent screen, 
whether open or enclosed in a cryptoscope, 
the surface of the screen should be held 
normal to the central ray of X-light em- 
ployed. 

In making photographs by X-light, only 
the beam arising from the radiant area of 
the target should be allowed to strike the 
photographic plate. 

In making photographs by X-light, the 
central ray of the beam of X-light employed 
should strike the photographic plate normal 
to its surface. 

In making photographs by X-light, the 
place where the central ray of the beam em- 
ployed strikes the plate should be auto- 
matically recorded on the negative. 

In making photographs by X-light, the 

position and distance of the source of X- 
light should be automatically recorded on 
the negative. 
‘ In making photographs by X-light, the 
Object being photographed should be envel- 
oped in a non-radiable covering which will 
admit only the X-light in the direct beam 
employed. 

In using X-light in medicine, the exami- 
nation room should be fumigated every 
night. 

In using X-light in medicine, the appara- 

tus should be sterile. 
/In using X-light in medicine, none should 
strike the patient except the smallest beam 
which will cover the area to be examined, 
photographed or treated. 

In using X-light in diagnosis, to avoid 
undue exposure of the patient, the X-light 
should be produced in surges, each of the 
shortest possible duration, with as long pe- 
riods between as are compatible with a 
light apparently steady, advantage being 
taken of the persistence of vision and of 
luminescence. The more luminescent the 
salt of the fluorescent screen the shorter the 
surges may and should be, with moving or- 
gans like the heart and lungs. | 

In using X-light in medicine, the physi- 


distance of its source from the surface of 
the body through which the X-light enters 
should vary directly with the distances of 
the diseased tissue below that of the surface. 


In using X-light in therapeutics, the 
distance of the diseased tissues below the 
surface of the body through which the X- 
light enters should determine the form of 
vacuum tube to be employed. 

In using X-lighce in therapeutics, the 
nearer the aiseased tissue is to the surface 
of the body through which the X-light en- 
ters, the nearer the source of X-light should 
be to the nearest wall of the vacuum tube. 


In using X-light in treating diseases of 
the outer surface of the body, the X-light 
tube should be in a portable non-radiable 
case from which no X-light can escape ex- 
cept toward the diseased tissues, the tube 
box being provided with a handle to allow 
the tube to be moved over the diseased 
area. 

In using X-light in treating diseases of 
the outer surface of the body, the source 
of X-light should be at the wall of the 
vacuum tube. 

In using X-light in treating diseases of 
the outer surface of the body, the area to 
be treated should determine the area of the 
tube wall from which X-light should origi- 
nate. 

In using X-light in treating diseases of 
the outer surface of the body where the 
vacuum tube is brought in contact with 
the skin, the area of the wall of the tube 
from which X-light arises should be cooled. 
In using radioactivity, the source of the 
energy should be in a oase from which no 
radioactivity can escape except in the re- 
quired direction. 

In using radioactivity, the investigator 
should be protected from the energy. 

In using radioactivity in medicine, the 
beam of energy striking the patient should 
be the smallest which will cover the area 
to be examined, photographed or treated. 

In using radioactivity in medicine, the 
distance of the source of energy from the 
surface of the body through which the en- 
ergy must pass should vary directly with 
the distance of the diseased tissue below 
that surface; the nearer the disease to the 
surface the»nearer theysource of energy 
should be to the surface. 
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A New Device for Producing Elec- 
trical Currents. 

On Wednesday, December 2, a demon- 
stration was given at 352 Mulberry street, 
Newark, N. J., of the “Dynelectron,” an 
apparatus designed by Mr. James H. Reid 
and his son, Mr. Allen E. Reid, for the 
direct production of electrical energy from 
fuel. A gas retort was charged with culm 
mixed with street sweepings and oil, and 
heated externally, steam being passed 
through the retort. The gas thus pro- 
duced was mixed with air, in the pro- 
portion of one volume of gas to forty of 
air, and was then forced through two 
cells consisting of cast-iron shells, con- 
taining a molten electrolyte and carbon 
rods. The two cells were connected in 
series, and upon open circuit gave 1.8 
volts; and upon short-circuit through an 
ammeter, from fifty to sixty amperes 
flowed. The electrolyte was kept hot by 
burning gas under the cells. 

The construction of the cell will be 
understood from the following diagram, 
although the apparatus used in the de- 
monstration differed in certain mechanic- 
al details from this. The containing-ves- 
sel is of iron, with an insulated cover. 
From this cover are suspended the car- 
bon electrodes C. These are hollow and 
porous, and their method of formation is 
such that the inventor believes they will 
not disintegrate. Certain of. these elec- 
trolytes, he says, have been used for about 
a month, day and night, and show no 
change whatever, either upon microscopic 
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prepared in any manner whatever. Thia 
percolates through the pores of the car- 
bon out into the electrolyte, passes up 
through this, and escapes through the 
pipes K J. In its passage through the 
electrolyte this foams over into the cham- 
ber above the cell, and then runs back 
through the pipe C. It is thus kept con- 
stantly in circulation. The electrolyte, 
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equivalent steam plant. One of the ex- 
perimental types which was constructed 
was rated at sixty horse-power. It con- 
tained seven cells and gave 6,3 volts. 
From tests upon this apparatus Mr. Reid 
was convinced that he was obtaining as 
electrical energy seventy-two per cent of 
the energy contained in the gas. This was 
of poor quality, running about 650 
B. T. U. to the cubic foot, and five feet 
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A New APPARATUS FOR PRODUCING ELECTRICAL CURRENTS. 


it is said, is not affected by the reactions 
in the cell, and that which was used in 
the demonstration has been in constant 
use for experimental purposes for three 
vears. 

The demonstration was not intended to 
prove the efficiency of this process, but 
merely to show that considerable current 
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or chemical examination. Around these 
electrolytes, and projecting up from the 
containing-vessel, are perforated iron 
plates. The cell is filled with an elec- 
trolyte consisting of an oxide of calcium, 
sodium and iron, designated as E in the 
drawing. The vessel is heated by any 
means to a temperature of about 390 de- 
grees Fahrenheit, which maintains the 
electrolyte in a molten condition. 
Through the hollow carbons is forced 
the mixture of combustible gas and air, 


could be drawn from these cells. Mr. Reid, 
however, says that the efficiency of this 
process is about forty-five per cent. Any 
fuel can be used, and the flow of gas will 
be regulated automatically in the com- 
pleted machines. Mr. Reid is now pre- 
paring to build machines for 100 horse- 
power. These will be eight feet by eight 
feet by ten feet high, and will generate 
about ten volts. The cost of a generator 
of this kind, he says, will not be more 
than twenty-five per cent of that of an 


were used per horse-power. ‘This appa- 
ratus failed, however, because the car- 
bon electrodes went to pieces quickly, and 
it required eighteen months of hard work 
to produce an electrode which would 
not disintegrate. 

In the completed design it is intended 
to return the gases given off from the 
cell under the cell, and use them for heat- 
ing it and to assist in producing the gas. 
When a cell is once put into operation 
it can be worked continuously for an in- 
definite length of time, as there is not 
thought to be any corrosion of the iron 
vessel or disintegration of the carbon, and 
no change in the electrolyte. 

AEN 
Telephone and Telegraph Construc- 
tion for the New Republic of 
Panama. 

The director-general of the national 
telegraph and telephone systems of the re- 
public of Panama is in the market for 
telegraphic and telephonic material. He 
would be pleased to receive catalogues de- 
scriptive of this material, as the national 
government is reconstructing the systems 
throughout the whole country, and would 
prefer to buy American material. One of 
the essential elements of the construction 
in this country is cheap iron poles to carry 
one or two telegraphic wires. The di- 
rector would be glad to receive ideas as 
to costs, weights, ete. Iron poles must be 
used, because, when the big plains are 
burned during the summer, the bases of 
wooden poles burn through. Prices are 
also asked on telephone cables. ‘The ad- 
dress is: E. T. Leferve, director-general, 
post office box 290, Panama, Republica de 
Panama. 
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CARBIDES. 


BY ALEX. A. BEADLE. 


The production of metallic carbides in 
the electric furnace has received much 
study of late, notably in Germany, where 
those of all the more ordinary and many 
of the rarer metals have been produced 
and their properties studied. 

On account of the very high tempera- 
ture which is required to produce most of 
the less fusible carbides, the electric 
furnace has been almost exclusively used 
for their production, but it would be in- 
teresting first to see if anv of them has 
been made by the aid of the ordinary or 
regenerative combustion furnace. 

The regenerative furnace places at our 
disposal a temperature of about 1,700 de- 
grees to 1,800 degrees centigrade, which 
for several reasons is not at al] likely to 
be increased by this principle. The oxy- 
hydrogen regenerating furnace gives us, 
however, at least another 200 degrees 
centigrade to make use of on account of 
the absence of the diluting action of the 
nitrogen which is here eliminated and for 
several other reasons. According to Hall, 
calcium carbide can be produced at a tem- 
perature of 1,500 degrees centigrade, 
which is well within the limits of the 
regenerative furnace. Bergmann also 
produces it by means of an ordinary blast 
furnace, for which purpose he uses a 
charge of coke and lime, but in the place 
of air he uses oxygen which, of course, 
greatly increases the available tempera- 
ture. 

It does not appear that any other car- 
bides can be thus produced, but for this 
purpose the electric furnace is called into 
requisition. This, however, places at our 
disposal probably another 1,500 degrees 
centigrade, which makes all the differ- 
ence. 

The reactions which take place in the 
electric furnace when the oxide of a metal 
18 heated with carbon are somewhat more 
complicated than it would at first appear. 
It is manifest that the reactions and the 
final result are to a very large extent 
Influenced by the proportion of the car- 
bon to the oxide in the charge. If, for 
instance, a charge is introduced into the 


electric furnace in which there is just . 


sufficient carbon to combine with the oxy- 
gen of the metallic oxide to form an 
equivalent of carbon monoxide and there 
is no appreciable excess, we should expect 
a metal as the final product. If, however, 
we introduce with the charge a large ex- 
cess of carbon, sufficient to form a car- 
bide, we should expect to find the whole 
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of the metal converted from the form of 
oxide to that of carbide. This is to a 
large extent true; thus if manganic oxide 
be mixed with about eighteen per cent 
of carbon the metal is reduced, but if the 
proportion in the body of the charge much 
exceeds twenty per cent a large propor- 
tion of carbide of manganese is produced. 

It is not really essential to introduce 
in the first instance a charge containing 
the metal to be reduced, or converted into 
carbide, in the form of oxide, but it may 
be used as a salt which is itself capable of 
forming an oxide upon calcination. In 
this way metallic chromium may be re- 
duced from calcium chromite or chromate 
or sodium bichromate, titanium from 
titanite and manganese or molybdenum 
from a manganate or molybdate. 

Almost all the commoner metals and 
many of the rarer ones are capable of 
forming carbides in the electric furnace, 
and although the composition of some of 
these is somewhat doubtful, many present 
but little difficulty. 

Among the industrial metals the most 
important carbides are those of aluminum 
(ALCa), iron (FeC,), magnesium (MgC,), 
manganese (MnsC), and tungsten (W,C). 
Among the alkali metals are caesium 
(Cs:C3), sodium (Na,C,), and potassium 
(K,C,). Among those of the alkali earths, 
barium (BaC,), calcium (CaC,) and stron- 
tium (SrC,). Among the rarer metals 
and metulloids, boron (BC (Wahl and 
Green) and BC (Moisson)), cerium (CeC,), 
lanthanum (LaC,), molybdenum (Mo,(,), 
selenium (SeC.), silicon (SiC “ carborun- 
dum”), thorium (ThC,), titanium (TiC), 
uranium (U,C;), and zirconium (ZrC). 

There are but few of the properties of 
metallic carbides which interest the chem- 
ist besides the power to decompose water 
or to withstand oxidation, and in one or 
two instances, the conducting power and 
hardness. 

Two carbides possess the property of 
hardness in an extreme degree, carbide of 
silicon, now called carborundum, the 
hardness of which lies between 9 and 10, 
nearer in fact to 10, and also boron car- 
bide (B.C) which, if anything, is even 
slightly harder than carborundum. But 
the latter carbide is obviously the cheaper 
of the two and, as it is nearly as hard, 
it is of more commercial value. 

With regard to the oxidizing action of 
water or damp air, five at least can be 
said to be quite inert at or near the ordi- 
nary temperature, namely, those of boron, 
silicon, titanium and zirconium. Six are 
strongly acted upon, namely, those of 
barium, caesium, calcium, lanthanum, 
thorium and uranium. The rest lie mid- 


way between these two classes, bei 
slowly decomposed. 

The kind of reaction which takes pl: 
when these carbides are decomposed 
water or moist air is somewhat comp 
cated, depending upon the valency of t 
metal, ete. The following examples 
reactions may, however, give some id 
as to what generally takes place. 

Manganese carbide evolves a mixtu 
of methane and hydrogen, according 
the equation— 

MnC + 6ILO = 3MnOH, + CH, + 1 
Those of the cerium group evolve a mi 
ture of methane and acetylene, thus— 

3CeC, + 6H,O = 3CeOH, + CH, + CH 

Thorium and uranium carbides yie 
in addition to this some hydrogen, whi 
the carbides of calcium, barium and stro 
tium evolve acetylene. 

Calcium carbide is used for the pr 
duction of acetylene in preference to tl 
other carbides on account of the more ge: 
eral occurrence and consequent cheapne 
of lime, but it appears that barium an 
strontium would work as well. 

A new compound called “siloxicon, 
very much akin to a carbide but apparen 
ly containing some combined oxygen an 
which has lately been discovered by M 
E. G. Acheson, may here be mentione 
Its composition is apparently Si,C,C 
According to Mr. Acheson this body, whe 
heated to about 5,000 degrees Fahrenhei 
sphts up into carborundum, silicon an 
carbon monoxide, the vapors of the tw 
latter being driven off. If oxygen is ad 
mitted at this temperature or consider 
ably below it the siloxicon simply decom 
poses or burns into silica and carboni 
acid. He also states that under simila 
conditions carborundum has been foun 
to be oxidizable. This body seems to b 
a sort of basic or acid carbide, and it wil 
be interesting to see if other metalloid 
are capable of forming corresponding 
compounds. 


One of the greatest enemies and cause: 
of trouble to any first-class packing i: 
water in cylinders, which, when it occurs. 
demoralizes the packing. Strange to say 


no metallic packing has been designed 


which will give first-class results as a 
water packing—the water rods of pumps, 
for instance. When first applied they 
usually work with fair success, but soon 
commence to leak and continue doing so. 
Also no thoroughly satisfactory packing 
has been invented and used for expansion 
joints. There is quite a large field for in- 
vestigation in this direction Scientific 
American. 
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Telephone Systems and the Fire 
Hazard. 

The Insurance Society of New York 
held a meeting at the rooms of the Under- 
writers’ Club on Tuesday evening, No- 
vember 24, at which Mr. C. J. H. Wood- 
bury, of the American Telephone and 
Telegraph Company, spoke on “The Tele- 
phone System.” 

As would be expected of a paper before 
that society, the speaker directed the main 
portion of his theme toward the conditions 
of the telephone system pertaining to the 
interests of underwriters. He explained 
the extent of the telephone plant and the 
methods of operation, but largely the 
methods of construction of the buildings 
and the extreme care which is taken in 
the management of telephone companies 
to guarantee the continuity of the service, 
and these measures were largely those of 
the prevention of the occurrence of fire 
which would be one of the more serious 
damages to such property. On the equip- 
ment of the telephone lines with protec- 
tors to defend against the whole range of 
foreign currents, he said that telephone 
protectors used by the Bell companies, 
which are especially careful in this re- 
gard, are threefold in their nature, the 
first element consisting of a fuse made of 
an alloy which is contained in a tube of 
vulcanized fibre and these fuses will def- 
lagrate when exposed to currents of seven 
to ten amperes, the capacity of the fuse 
being varied according to the type of the 
apparatus. 

The next element consists of a pair of 
small carbon blocks whose larger surface 
measures about one by one and one-half 
inches, one of which is connected to the 
telephone circuit and the corresponding 
block to the earth and separated by a sheet 
of mica, a portion of which is cut away 
so that the surfaces are exposed to each 
other. A small cavity in one of the oppo- 
site faces of the carbon is filled with a 
button of solder such as is used in auto- 
matic sprinklers and which melts at 165 
Fahrenheit. The distance between the 
carbons is such that electricity at over 
350 volts will pass from the carbon con- 
nected with the telephone circuit across 
this space to the opposite carbons and 
thence to earth, thereby relieving the tele- 
phonic apparatus of electric tension ex- 
ceeding 350 volts; thus, if the foreign 
current exceeds the carrying capacity of 
the tubular fuse its deflagration opens the 
circuit at that point. If, however, it is 
less in volume than the carrying capac- 
ity of the fuse and over 350 volts tension, 
it leaps across the thin space separating 
the carbons and thence passes to earth. 
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The resistance of the tiny arc in the space 
between the carbons is sufficient to warm 
them and cause the fusible metal to flow 
from its recess and fill the space between 
the carbons and thus establish a conduc- 
tor of low resistance to earth. This di- 
minished resistance generally causes a suf- 
ficient increase in the foreign current im- 
posed upon a line to cause the tubular 
fuse to deflagrate and open the circuit if 
it did not do so on the first occurrence 
of the contact which imposed the foreign 
circuit on the telephone circuit. 

In order to protect the fine wires of the 
telephone apparatus from injury by cur- 
rents which are too small to operate the 
tubular fuse and of too low tension to pass 
to earth through the carbon cutouts a 
third element, known as the heat coil, is 
employed which is a fine German silver 
wire and which forms a part of the tele- 
phone circuit and is heated by a current 
of one-sixth of an ampere to a tempera- 
ture sufficient to release a conductor ordi- 
narily secured by fusible solder and pass 
the current to earth. This latter element 
of the device is not used at the subscriber’s 
end of the line in these modern types of 
telephone apparatus in which the circuit 


is normally open except when the tele-: 


phone is in use. The result of this pro- 
tective apparatus has been so successful 
as to establish conditions of immunity in 
the Bell system of telephony against mis- 
haps to the apparatus resulting from 
foreign currents and lighting throughout 
an experience of many years. 

Every possible precaution must be taken 
to avoid contact between high-tension and 
signaling lines and prevent the occurrence 
rather than to rely upon protective de- 
vices to defend the plant against physical 
injury, because the operation of a pro- 
tector suspends the service over that line 
for the time being. At crossovers it is 
preferable that the high-tension line 
should be above, as its wires are of larger 
diameter and generally fewer in number. 
The simplest method to prevent contact 
in such positions is to make the upper 
span so short that the radial distance from 
the lowest wire of the upper span to the 
nearest wire in the lower span is less than 
the width of the upper span and then to 
dead end wires to prevent overhauling in 
case of breakage occurring on adjacent 
spans. In many instances this method of 
line construction is unfeasible because the 
poles for such a short upper span would 
interfere with the requirements of travel 
in the highway and other methods of pre- 
venting contact in case of breakage must 
be adopted, usually by guard wires which 
in some instances are connected by slats 
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secured transversely across them. When 
different lines are parallel to each other 
the distance between them should be 3 
great that the highway lines could not 
touch the wire of the lower line if it fell 
toward it. In all cases when high-tension 
and signaling wires approach each other 
every precaution should be taken to pre- 


vent against possible contact by the use 
of heavy material in construction and guys 
and braces to the poles as may be needed 
to assure their stability. 

Placing wires underground appears to 
have eliminated all of the hazards, if the 
ordinary principles of construction of re- 
fraining from placing high-tension and 
signaling wires in adjacent conduits are 
observed. 

He corrected the general opinion of the 
damagability of the switchboard by water 
stating that although the switchboard was 
sensitive to water and must be absolutely 
dry for successful operation, yet they have 
been dried out after being wet and that in 
such respects are no exception to many 
other classes of contents of buildings, and 
that the facts are far different from the 
newspaper item which was quoted to the 
effect that a tumbler of water would cause 
a thousand dollars damage on a switch- 
board. 

Of the advantages to the underwriters 
of the private branch exchange system, 
now generally in vogue in large establish- 
ments, was mentioned the fundamental 
difference being that whatever fire hazard 
existed to a telephone without consider- 
ing the question of protectors was propor- 
tionate to the exposure of the line wires 
to the wires of other currents, and if these 
wires could be reduced in number, as 13 
the case with a private branch exchange, 
the fundamental hazard is diminished in 
like ratio; furthermore, it is an advantage 
to have the wires under skilled supervision 
as they are in such instances, especially in 
case of emergency calls and especially in 
cases of fire, because if one circuit is out 
of order another one can be used. The 
buildings erected by the telephone com- 
panies are of fireproof construction, espe- 
cially designed for the purpose, with a 
view to obtaining stability under heavy 
loads and to afford resistance by fire. They 
are equipped with subsidiarv fire appa- 
ratus, and windows opening toward expo- 
sures are provided with fire shutters. In 
smaller towns, where special telephone 
buildings are not warranted, every en- 
deavor is made to obtain quarters in the 
best building possible in order that the 
permanency of the station may not be 1n- 
terfered with by the general fire hazard. 
The telephone property is under constant 
supervision of the most systematic man- 
her, in addition to the constant occupancy 
by the operators who can reach the fire 
department at any time. 

Many details were given by the speaker 
of elements of the telephone system ım 
order to set before the audience the wide 
scope of its applications to every-day life 
and the absolute necessity of taking every 
possible precaution for the permanency of 
the service. . 
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The Finzi Single-Phase, Alternating-Current Traction Motor. 


HE single-phase alternating-current 
T traction motor recently designed 
and tested at Milan, Italy, by Dr. 
G. Finzi, is the natural adaptation of the 
marine type of continuous-current motor 
made by the Brioschi-Finzi Company. 
This motor has been the standard type for 
auxiliary uses on board of the Italian men- 
of-war, and its characteristics are lamin- 
ated multipolar field core, with longitudi- 
nally divided poles, a small air-gap and 
low speed, and, lastly, a set of resistances 
connecting the inductor windings through 
the commutator sections. 

The longitudinal division of the poles. 
as often suggested and sometimes used, is 
fully as important as the laminating of 
the field, and stands as the simplest means 
of killing the reaction flux of the arma- 
ture. 

The single-phase traction motor designed 
by Dr. Georgi Finzi was first of all ac- 
curately tested in the testing room of the 
Gadda Brioschi-Finzi shop. Out of the 
results, the characteristic curves of the 
motor were drawn (Figs. 1 and 2). Fig. 
1 shows for each voltage applied, the am- 
peres in function of the angular speed 
(full lines) and of the torque (dotted 
lines). 

In this case the curves allow the clear 
statement that for a given torque the cur- 
rent is slightly higher with a higher volt- 
age, and this more clearly when the 
torque be greater. Thus there are a num- 
ber of slightly divergent torque-current 
curves, 

Fig. 2 gives the efficiency and the 
power-factor for this particular motor for 
various voltages in function of the speed. 
It is interesting to note that in the effi- 
ciency curves the higher segment corre- 
sponds to lower speeds when the voltage 
is lower, so that even though the efficien- 
cies be not particularly high, the motor 
always works in favorable conditions, its 
speed being generally lower when the 
voltage is kept lower. Attention is called 
to the high level of the power-factor 
whenever the speed be above the lowest 
figures. 

This motor was geared to one of the 
ordinary cars that the Edison company 
uses for city service; there were taken 
off the continuous-current motor (0.7) 
ton, one controller (0.072 ton), the rheo- 
stats (0.08 ton). Given 6.7 tons for the 
fully equipped car, the stripped car re 
mains at 5.85 tons. There were then put 
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in place the single-phase motor (0.8 ton) 
and the controlling transformer (6.5 
ton), bringing the weight up to 7.15 
tons. To save time a standard forty-kilo- 
watt transformer was used for control- 
ling, while a fourteen-kilowatt one is suffi- 
cient with a weight of 0.25 ton, giving a 
total weight of 6.85 tons for the equipped 
car. 

The circuits on the car are shown in 
Fig. 3. The line from the trolley has a 
switch I, on one platform ; then it passes 


tor, and a voltmeter V the voltage. 
testing instruments in the cars we 
the hot-wire pattern. A special ci 
wired as usual from trolley to earth 
ried the incandescent lamps of the 

The usual way of gearing the 1 
was adopted. A standard pinion ( 
teen teeth) geared to a sixty-seven- 
wheel (4.78 ratio). The diameter o 
car wheels was seventy-seven centim 
A Kapp accelerimeter was fastened t 
car; while for measuring the speed se 
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to the other where the controller is placed, 
and passes an ammeter A,, a snap-fuse 
V and another switch I”, then the auto- 
transformer; the other end of this is 
earthed, and so is one brush of the motor. 
The other brush goes to the field E” and 
then to the handle of a controller, which 
takes current from different points of 
the transformer winding. These points 
go to five sections, corresponding to 80- 
100-120-140 volts, giving a 500-volt sup- 
ply and the passing of the five points was 
successfully made, absolutely non-spark- 
ing. It is seen that the five points were 
running points. For stopping either of 
the two switches I, or I, was opened. 
This was only for simplicity’s sake, be- 
cause generally use was made of already 
existing pieces of apparatus. Of course, 
the controller as designed for practice has 
a dead section for stopping. Through a 
commutator C the fields were inverted to 
run in the opposite direction; an am- 


meter A” showed the current in the mo- 


methods were used, the ultimate and : 
exact one being to get it indirectly | 
current and voltage through the wel 
tested curves of the motor itself. 

The generating station had its ł 
near the laboratory of the Edison í 
pany, in its works at Porta Volta, 
contained a sixty-horse-power, 3, 
volt, three-phase induction motor, be 
to an old eight-pole alternator with 
tating armature that gave a frequenc 
eighteen at 270 revolutions. The ex 
was one of the very old curious Ed 
dynamos with thin upright fields. 

The voltage from the alternator 
raised from ninety to about 550 by 
autotransformer, feeding the trolley 
through the laboratory, the other wire 
ing connected to the rails. The ins 
ments were: a hot-wire ammeter, a Th 
son integrating wattmeter and a Sien 
wattmeter, which was replaced after s 
nights by one of the excellent recor¢ 
wattmeters of Olivetti’s, specially 
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ranged for these experiments. Another 
voltmeter showed the line voltage; this 
varied from 575 at open circuit to about 
520 when the car was running. 

The greatest number of runs was made 
during the night on the municipal line 
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speeding up, and the same absence from 
sparking that the laboratory tests had 
shown; this satisfactory commutation 
being chiefly apparent in starting, when 
the motor by all means behaves better 
than the corresponding continuous-current 
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Fia. 1.—CHARACTERISTIC CURVES OF THE FINZI SINGLE-PAASE MOTOR. 


connecting the Monumental Cemetery tv 
the new Musocco Cemetery; when the 
ordinary traffic was stopped the Musocco 
and the Cagnola sections were discon- 
nected from the continuous-current sys- 
tem and the alternating current was fed 
in. The track had Vignole rails for its 
whole length—about five kilometres— 
with a considerable number of switches 
and several curves of a small radius; the 
crossing with the ordinary circle railway 
has an average twenty-five per cent grade 
for 225 metres on each side. Besides, the 
whole line has an average grade of two 
per cent from Musocco to the Monumental 
Cemetery. 

The test runs began on June 29, 1903, 
continuing for ten nights; the two last 
nights’ runs were made through the whole 
town of Milan, running on the tram-car 
lines (Phoenix rails) with a trailer, 
through Bramante-Principe Umberto 
Vincenzo Monti-Monforte and nearly the 
outer circle complete. The total mileage 
of the car was about 200 kilometres. Not 
the slightest difficulty was found from such 
new electric equipment, and it is remark- 
able that even the grade and curve of 
the Central Railway station was managed, 
though not very easily, by the car with 
full Joad and one trailer, while, owing 
to the drop of voltage of the generator, 
the motor received only ninety-five in- 
stead of 160 volts. 

The first tests showed very smooth 


traction motor. Some little sparking oc- 
curs from time to time, only when the 
full voltage is fed; not more, however, 
than usually observed in a good standard 
traction motor. ‘The infrequent sparks 
did not show the color or the light of 
an arc, resembling rather carbon particles 
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The car was lighted with the same 
lamps that were on the ordinary 500-volt 
circuit; six incandescent lamps in series. 
The slightly higher alternating voltages 
made them burn more brightly than usual 
and the fluctuations of the current were 
not much felt; they would disappear al- 
together by the use of standard lamps 
of fifty volts or less, instead of the 100 
volt ones. 

The object of the test was, on one side, 
to determine the general working of the 
motor in regard to its specific qualities 
for traction use; on the other, to measure 
how much power the runs and the start- 
ings absorb, in comparison with standard 
continuous-current equipments. With 
these objects the runs have been of two 
different classes; some were occupied with 
instantaneous readings of the instruments 
and together with the diagrams from the 
Olivetti wattmeter gave the power neces- 
sary to keep up the various speeds when 
once attained; these runs had very few 
startings, in fact only those that were 
necessary. 

Other runs were full of successive 
speeding up and stopping; thus there was 
gathered an exact idea of what a standard 
starting was, while the figure from the 
integrating wattmeter at the end of the 
run showed the difference due to a given 
number of startings in comparison with 
the energy absorbed by a run without 
startings. 

The result does not claim a very high 
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Fig. 2.—CHARACTERISTIC CURVES OF THE FINZI SINGLE-PHASE MOTOR. 


worn away from the brushes. As a mat- 
ter of fact the 200 kilometres left the 
commutator perfectly clean and smooth, 
with the same appearance it showed be- 
fore, and the brushes suffered no measur- 
able wear. 


degree of accuracy; in fact no traction 
experiments can, owing to the difficulty 
of getting exact readings at the same 
moment, and to the complex elements of 
the experiment; they are, however, trust- 
worthy so far as they go, and some results 
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when arrived at through different paths 
show satisfactory concordance. 

In Fig. 4 the line A shows the power 
at the generating station that is necessary 
for a ten-ton mono-phase car, on a level 
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A comparison has been made between 
a single-phase motor acceleration and a 
continuous-current motor acceleration. A 
number of runs were made to secure ac- 
curate data for acceleration and energy 
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Fic. 3.—Crrcuirs ON CAR USED IN TESTING FINZI SINGLE-PHASE MOTOR. 


straight track, at speeds between twenty- 
five and forty kilometres per hour. This 
curve is average from all our experiments, 
and it is the collective result of the 
Siemens wattmeter readings at measured 
speeds and of the Olivetti diagrams. The 
experimental points are rather dispersed, 
but not more than we anticipated from 
having a track with many grades and 
with short straight segments where a 
speed could only be kept up a short time. 

The B line shows the power given by 
the motor, and it is obtained from A, 
taking account of the line loss, the trans- 
former loss, and the efficiency of the 
motor giving the voltage and the speed. 

The line C gives the energy in watt- 
hours per ten-ton car-kilometre given by 
the motor; line D gives the energy dissi- 
pated per car-kilometre in mechanical 
friction, that is after subtracting the air 
resistance. This last was computed, con- 
sidering the shape of the car and taking 
advantage of the coefficients found in the 
latest experiments (Finzi and Soldati on 
air resistance). Thus we find that me- 
chanical friction absorbs ten watthours 
per ton-kilometre, of which about 0.5 is 
gear friction; this leads to a traction co- 
efficient of 3.48 kilogrammes per ton, a 
very normal figure for a level straight 
track and for Vignole rails. 


output. These were made, some in one 
and some in the opposite direction, to 
eliminate the influence of the average two 
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per cent grade on the line over which the 
runs were made. 

On a town tram-car system a maximum 
speed of twenty-two kilometres per hour 
was necessary between successive (stops, 


to get an average speed of seventeen 
metres per hour. There was thu: 
tained a speed of twenty-two kilom 
per hour on an average acceleratio: 
0.25 metre per second with a sil 
phase motor. Even at starting, a 
absorbed power was found, though 
efficiency of the motor is a trifle l 
than it should be, on account of thi 
sistances which the motor still ha 
series with it. Integrating the p 
curves of the motor to twenty-two | 
metres speed, this was found to be 
watthours per ton. Integrating to a 4 
kilometre speed, the single-phase m 
showed 10.6 watthours per ton. 

The theoretical amount of energy 
starting to the twenty-two-kilometre s 


`` would be 6.6 watthours per ton. 


The experiments showed that 
mono-phase motor would allow a ' 
range of velocities without lowering 
efficiency at normal speed. The po 
factor varies between rather wide lir 
according to the speed and voltage 
the characteristic curves of the m 
(Fig. 2) show. Making a compariso! 
the wattmeter diagrams with the ins 
taneous current and voltage figure: 
the station during the run, it was fo 
that the average power-factor (for 


transformer motor) was 0.8, varying 
tween limits of 0.6 and 0.95. 


— 


A New Process for Electrogalva 
izing. 

A new process for electrogalvanizing 
just been discovered by Ignaz Szirmay 
Budapest, Austria, consisting es 
tially of adding grape sugar (dextri 
to a bath, and he says that a pure, gl 
deposit of zine is obtained, free f 
blisters and adhering so tenaciously { 
the object may be bent without the c 
ing peeling off. 

His method is as follows, viz., twe 
eight pounds of sulphate of zine are 
solved in twenty-five gallons of wa 
preferably warm. Next dissolve «& 


rately in boiling water, one and one- 


pounds of sulphate of aluminum, tw 
ounces of sulphate of magnesium ( 
som salts) and six and one-half pou 
of grape sugar. These solutions are t 
added to the sulphate of zinc solut 
The resulting solution should be c 
and have a feeble acid reaction. An an 
of pure rolled zine is recommended. ' 
deposition is carried out at about si: 
five degrees Fahrenheit, with a curren: 
ten amperes per square foot, and a v 
age of four volts. In order to prev 
bubbles of hydrogen gas from adher 
to the work it is kept in motion. 1 
also yserves_to_stir up the solution ; 
keep it suniform:—Metal Industry. 
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HE subject of electricity in Siberia, 
it is ‘believed, has never been re- 
viewed in any journal at length. 

Juring two years’ travel over Siberia and 
tussia, taking the westward route from 
he Pacific Ocean overland to Europe, the. 
riter saw practically all of what was to 
e seen of an electrical nature in the far 
orth. Hence the authority for the pres- 
nt article. 

Central stations are located at Omsk, 
‘omsk, Krasnoiarsk, Irkutsk, Blago- 
echensk and Vladivostok. This last is 


Electricity in Siberia. 
By an American Traveler. 


ties which were used for the permanent 
way, began to make a serious drain on the 
adjacent country. At Tomsk at the pres- 
ent time, liquid fuel is brought from the 
Baku-Batym district in meridional Rus- 
sia, vta the Volga and the central Ural, 
and stored at the Tomsk central station. 

Over a year ago the writer made three 
efforts to secure views of this station, to- 
gether with relative data on the working 
cost and output. These resulted in failure, 
however—even the chief who pointed 
out the features of the station failing to 
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Company, of Baden, Switzerland. These 
are rated at 400 revolutions per minute, 
2,000 volts. The four boilers were built 
by Bari, of Moskba, following the system 
of the Russian engineer Chyxof. Three 
of these boilers have 740 square feet of 
heating surface, and the other 1,145 square 
feet, and they work at a pressure of 150 
pounds. The vertical compound engines 
are on Wolf’s system, developing 225 
horse-power at 225 revolutions per min- 
ute. The cylinders are sixteen and twenty- 
six by fourteen inches, and are all pro- 
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on the Pacific. The first town is hun- 
dreds of miles beyond the Asiatic versant 
of the Ural range. 

The central station at Tomsk is the best 
equipped, and was entirely installed by 
Brown, Boveri Company, Baden, Helvetia. 
This station is owned by the municipality, 
and is like any other installation in Eu- 
rope equipped by the same company— 
affording very little novelty, save in the 
fuel, which was all wood. The great 
forests of Siberia made the fuel problem 
safe for a few years, until the advent of 
the trans-Asiatic railroad, when fuel for 
the locomotives and for the millions of 


reply to questions of this nature. The 
accompanying pnotographs have been se- 
cured since the writers return to the 
United States. Siberia is the hardest 
country in the world from which to get a 
reply. 

The steam engines at the Tomsk central 
station were constructed by Bromli & 
Company, of Moskba, Central Russia. The 
flywheel diameter is three metres, normal 
running 140 revolutions per minute, and 
the nominal horse-power is 125, with a 
maximum of 150. These engines are belt- 
connected with three dynamos. The dy- 
namos were built by Brown, Boveri & 


vided with condensers. The maximum 
electrical output is 2,500 kilowatt-hours 
per day. 

While there is nothing to learn from 
Siberian electrical engineering, there is 
something Americans can learn as to Si- 
berian electrical needs. Their trade is 
worth having. 

The status of the electrician in Siberia 
is not enviable. A central station employé 
(a practical mechanic) will work eleven 
hours a day and receive abouty eighty 
rubles monthly. This is equal to $40 in 
United States coin, but its purchasing 
power will only be what $30 would be in 
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America. In this way he just exists. The 
pay of a station chief is little better— 
about 100 to 120 rubles per month. It 
is true that free lodging is thrown in with 
the above wages, but still this is not calcu- 
lated to induce many to seek occupation 
in Siberia. Telegraph operators receive 
about sixty rubles per month, and have to 
find everything from housing to uniforms. 
They work in twenty-four-hour shifts, 
then forty-eight hours off. 
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Telegraph Age (received by employés of 
the overland telegraph) and the ELEc- 
TRICAL Review. This latter paper was all 
the writer had to remind him of electrical 
engineering in the United States during 
a couple of years wandering hither and 
thither over Russian Asia, with, in some 
instances, its villages three and four hun- 
dred miles apart. 

The only product of an electrical na- 
ture made in the United States that he 
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The periodical electrical literature re- 
ceived by Siberian central station employés 
is largely German.. Some: of the chiefs 
subscribe to three or four Paris journala 
of their profession. The writer never saw 
a single current British electrical journal 
in the whole of the land, and only at 
Vladivostok a couple of stray copies of a 
long-since-defunct London monthly called 
Electrical Plant. Of American journals a 
few copies were seen here and there of the 


saw throughout the whole of Siberia was 
some insulating hard-fibre sheeting com- 
ing from a firm at Wilmington, Del. A 
quantity had been imported via San Fran- 
cisco and Vladivostok. The report on it 
was excellent under normal conditions of 
temperature, but under prolonged freez- 
ing at minus thirty-five to minus forty 
degrees during the winter months, it be- 
came as brittle as slate. The writer saw 
the effect of a shock -on a piece of this 
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insulation as it lay in the yard in th 
Arctic cold. When struck, it shivered wit 
a perfectly clear fracture into three or fou 
pieces, just like a piece of slate; but th 
fracture was confined to the region wher 
struck. In normal weather the same ma 
terial was almost as non-liable to fractur 
as leather. 

Although passing a couple of winter 
in the far north, and often out late a 
night on the steppes, the writer never ha 
the opportunity of witnessing the elec 
trical phenomenon of aurora borealis, i: 
spite of always being on the lookout fo 
it. The route of the Trans-Siberian Rail 
road, which was under construction at th 
time the writer was in Siberia, and whic. 
he followed, is a couple of thousand mile 
too far south for the observation of thi 
phenomenon. Engineers along the lin 
informed him it was to be seen occasion 
ally, however, even on that parallel, dur 
ing intensely cold, dry spells. 

Some fifty private concerns in the dif 
ferent Siberian towns have smal] electri 
lighting plants of their own. They wer 
mostly put in before the central statio) 
of municipal plants were in being. Th 
best private plant noticed was that of th 
importing firm of Kunst & Albers, a 
Vladivostok. This company started in : 
comparatively small way, and has grow1 
to considerable dimensions. Being ; 
Dutch concern, of course all of its import 
are from German quarters. Its dynam 
room is fitted up very nicely, and operate: 
at a good efficiency. All of the material 
and also the personnel, are Dutch. Com 
mercial concerns in Kabarofsk, Blago 
vechensk, Chita, Ctretensk, Vercni 
Udinsk, Irkutsk, Krasnoiarsk, Tomsk 
Omsk and Ekaterinbypr also have thei: 
own private lighting plants, as well as : 
couple of the opera houses. 

There is quite a number of mine 
worked in Siberia, and a few of these havı 
electric lighting plants. The mines, how 
ever, to the extent of about ninety-sever 
per cent, do not pay, and are being aban. 
doned, as foreign investors are slowly com. 
ing to realize that these are not a profit 
able proposition. Many large factories— 
as, for instances, cement works, wood: 
working plants, iron founderies, etc.—hav. 
installed plants and are using considerable 
electricity. 

All of this betokens that affairs elec. 
trical are looking up in Siberia. This is 
a fact, and so far the Germans, Austrians 
Belgians and French have had this mar- 
ket entirely to themselves. Even com- 
mercial England has not secured a foot- 
hold inyeléctrical Siberia—or what there 
sof) it, The writer saw nothing moving 
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that was a British electrical equipment 
anywhere between the Pacific Ocean and 
the Ural range. Notwithstanding this, 
the British have a special agent in the 
heart of Siberia, at Krasnoiarsk. This 
agent carries a representative British 
hardware line, but little or no electrical 
apparatus. 

It is evident, contrary to the general 
belief, that electricity is already a perma- 
nent factor in Siberia. The reason for its 
development in Siberia is easy to see. Il- 
lumination better than that given by the 
kerosene lamp is wanted by the large 
concerns in the towns and in the country. 
Gas is out of the question, as there is not 
a gasworks in the whole of Siberian Asia, 
so the advantage of the gas mantle could 
not be used by them. Therefore it has 
been resolved that if any improved light- 
ing were to be introduced, recourse must 
be had to electricity. 

In order to capture Siberian trade, the 
ordinary illustrated catalogues should be 
sent there, and will be understood by all. 
Illustrations are especially necessary. 
These catalogues may be sent by post to 
applicants or to leading electrical people 
and importing hardware firms throughout 
Siberia. Price lists should go with the 
catalogues, or the advantage will be lost. 
“Prices on application” will hardly do with 
a far-away country like Siberia. These 
catalogues are carefully preserved through- 
out that country. There is no need of 
going to the great expense of having cata- 
logues printed in the Russian language. 

One important condition to which the 
writer would call the American manufac- 
turer’s attention, is business on an abso- 
lutely cash basis. The Continental elec- 
trical firms give long credit—sometimes as 
much as two, three or five years—and most 
of them have a hard time trying to collect 
at that. A poor-paying customer is not 
worth having. However, there are, in Si- 
beria, a number of cash-paying concerns 
whose liberal orders are worth the book- 


The Siberians have electric lighting, and 
very little else of an electrical nature. 
True, the telephone is found in all of the 
towns, and for most of the distance along 
the Trans-Siberian Railroad, but the lux- 
uries—for instance, electric heaters, cook- 
ing conveniences, stoves, curling irons, 
portable lamps, and a host of other articles 
—have never been seen there. The writer 
did not see a dry battery throughout the 
land. Even the medical practitioners use 
the wet battery for their tiny examination 
lamps and apparatus. The physicians 
know through the journals of the X-rays, 
but it is doubtful if there is a Crookes 
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tube in the country. It is possible, how- 
ever, that in recent months one of the 
Siberian colleges has installed a static ma- 
chine or a radiographic apparatus. 

The short Siberian summer is of tropic- 
al warmth, and officials and civilians take 
to white clothing to minimize the dis- 
comfort caused by heat. During this 
period it is comfortable to sleep out of 
doors at nights to escape the heat of the 
rooms. In spite of the great heat, in not 
one of the towns provided with a central 
station—and consequently having the 
proper power at hand—was there observed 
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a solitary electric fan. It is the writer’s 
opinion, however, that a few well-dis- 
tributed American catalogues and the ad- 
vertisements of the ELECTRICAL REVIEW 
will have changed this before long. 


New York, December 5. 


Electric Convection. 


It follows from the views of Faraday 
and Maxwell that a charge of electricity, 
when in motion, produces a magnetic field 
in its neighborhood. This is the effect 
on which the modern electron theory rests, 
and its experimental verification is vital 
to this theory and to the whole of the 
recent views on the origin of electric and 
magnetic forces. A method of testing 
this was suggested by Maxwell, it first be- 
ing put to test by Rowland in 1876. This 
proved to the satisfaction of Helmholtz 
and of Maxwell that the effect existed. 
Lecher attempted to repeat these experi- 
ments, but with negative results, though 
they were repeated by Rowland and 
Hutchinson with results which appeared 
to verify Rowland’s original work. In 
1897 Crémieu began some very careful 
experiments, but in all cases with negative 
results. Several ingenious modifications 
of his apparatus gave the same results. 
Pender, working under Rowland, adopted 
Crémieu’s method, and again verified 
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Rowland’s result. Pender was then in- 
vited to Paris to repeat the experiment 
in conjunction with Crémieu, and their 
conclusions are given in this article. 
Pender verified Maxwell’s theory, and 
Crémieu disproved it. Repeating the ex- 
periment by Rowland’s method convinced 
Crémieu, but did not account for his pre- 
vious failures. However, in all cases he 
had covered the charged conducting sur- 
face with a thin layer of some dielectric 
other than air, -usually india-rubber or 
mica, and his failure was attributed to 


this; for, upon removing the dielectric 
coating, the convection effect was ob- 
served, while on coating the discs used 
by Pender, the convection effect was re- 
duced ninety per cent. This work seems 
to close the discussion satisfactorily, but 
the action of the dielectric coating re- 
mains to be explained.—Nature, Novem- 
ber 12. 


Switching for Accumulator Plants. 

In small installations making use of 
storage batteries, it is often desirable to 
be able to charge a battery with the gen- 
erator at normal voltage, and the usual 
method is to divide the battery into two 
sections, connecting them in parallel, and 
absorb the excess voltage of the generator 
by means of a rheostat. This rheostat 
absorbs about thirty-five per cent of the 
energy supplied by the dynamo to charge 
the batteries. To reduce this loss, Herr 
Ernst Pohler splits the battery into three 
sections and charges, by throwing two sec- 
tions in parallel, the two being in series 
with the third section, the loss being only 
thirteen per cent. This arrangement may 
be carried out by means of one single-pole 
double-throw and one double-pole double- 
throw switch, or by means of a three- 
armed nine-contact rotating switch, which 
he has devised for this purpose. While 
charging the arrangement of one section 
in series with two sections in parallel is 
maintained until the single section is fully 
charged. It is then cut out and the other 
two sections, which have received half 
charge, are thrown in series, and the 
charge completed. 


A Device for Preventing the Derail- 
ment of Cars. | 

A device for preventing a derailed car 
from leaving the roadbe] has been devised 
by Mr. Ernst Schott. This consists of a 
beam, properly supported from the truck 
and extending beyond the wheels. This 
is provided with two projections on its 
lower surface. Should the wheels leave 


the rail, the car drops down until this 
beam rests upon the rails. The projec- 
tions engage with the rail héad and pre- 
vent the beam from leaving the rail. The 
car then slips along this beam until it 18 
brought to rest. 
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SHOP TESTING OF MOTORS AND GENER- 
ATORS FOR COMMERCIAL 
SERVICE—VII. 


BY BERTRAND B. ABRY. 


VI—ROTARY CONVERTERS. 


The previous article on alternating- 
current generator tests covers those tests 
which apply in general to rotary con- 
verters, but there are some points in con- 
nection with the application of certain of 
these tests to rotaries which we wish to 
refer to here. It is desired to call atten- 
tion to the following: 

1. Iron loss and saturation test. 

2. Short-circuit test. 

3. Starting motor test. 

4. Temperature test. 

Before making any of the above tests 
it is usually customary to run the rotary 
with normal field charge for a few min- 
utes to discover, if present, any errors 
in the assembly of the machine; and 
further, to test the ratio of the alternating- 
current and direct-current voltages, which 
if not correct will indicate, in all 
probability, wrong connections. 

1. Iron Loss and Saturation Test—Aa 
in the case of iron loss and saturation 
tests on direct-current machines, the ro- 
tary is driven empty, at a constant speed, 
by means of a shunt motor. The connec- 
tions and wiring of such a test have al- 
ready been explained. In making this test 
there is a point of difference that should 
be noted as compared with a similar 
test on a direct-current generator or an 
alternating-current generator, and that is 
that both the alternating-current and di- 
rect-current voltages are observed for each 
change in the field current. When the re- 
sults are plotted, we have at once then 
the relation between the saturation and 
the direct-current and alternating-current 
voltages at the normal speed of the ma- 
chine. Care shauld be taken in making 
this test to sce that the direct-current 
brushes are set on the no-load neutral 
point, otherwise local currents will be 
generated in the brushes, which will have 


the effect of increasing the iron loss. 


During the test the following observations 
are made: 
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case of rotary converters it is neces- 
sary to determine both the alternating- 
current and direct-current brush friction 
loss as well as the bearing friction and 
windage and iron losses. 

Let us assume that we have made an 
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Fig. 20.—IrRon Loss AND SATURATION CURVES, 
THREE-PHASE ROTARY. 


iron loss and saturation test on a rotary 
converter, and have recorded our observa- 
tions in some such manner as indicated 
in the above table. From the motor volts 
and amperes, we may calculate the motor 
input, or, as we will call it, motor watts. 
Knowing the watts input required to oper- 
ate the rotary with zero field charge and 
any positive field charge, we may at once 
determine the iron loss, which loss has been 
referred to before in previous articles as 
the “watts lost.” Below are given some 
figures calculated from an iron loss and 
saturation test which will illustrate this, 
and also show how the friction and wind- 
age losses are determined. 


determine whether the conditions start 
with are remaining the same or not, t 
direct-current brushes are raised free frc 
the commutator. Then, still keeping t 
speed of the rotary constant and the fie 
charge zero, the motor input is aga 
measured. We will assume that this 
equal to 8,516 watts, as given above. T. 
difference between the check-reading 

11,830 watts and 8,516 watts, or 3,3: 
watts, is therefore equivalent to the c 
rect-current brush friction loss. 

Next the alternating-current brush 
are raised free from the collector ring 
and the motor volts and amperes note 
the motor input being 7,963 watts und 
these conditions. The alternating-curre! 
brush friction loss is equivalent then - 
the difference between 8,516 watts 
previously noted, and 7,963 watts, or 5: 
watts. 

After obtaining the brush friction, y 
may determine the bearing friction ar 
windage by removing the driving be 
and noting the motor input running wit 
out load, which is given in this case : 
2,577 watts. The bearing friction ar 
windage losses are equivalent then to tl 
difference between the motor input 
7,963 watts and 2,577 watts, or 5,38 
watts. 

From the result of such a test, the irc 
loss and saturation curves for the rota: 
are plotted as shown in Fig. 20. The 
are given as typical curves of a three-pha 
rotary. 

2. Short-Circuit Test—The short-ci 
cuit test on a rotary converter is made c 


Rotary. 

Motor Watts. Watts Lost. Dir ges rent Alter PATE nee Field Amperes. 
118303 eect gi eee e Oaa 0 
12250 4%) 30 3.96 
12600 770 55 7.32 
13600 1770 73 9.30 
TIRSO. u iade C(t (it eC (TI ee 0 
14100 2570 96 12.75 
15800 3970 120 19.00 
17500 5670 145 20.00 
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21300 8470 180 28.40 
93100 11270 191 28.90 
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irect-current brushes up. 
8516 3314 ) Direet-current brush friction loss. 
7083 BES ) Direct-current and alternating-current brushes up. 
ts 1 Alternating-current brush friction loss. 
25 5386 | Driving belt. off. 
mes ? Bearing friction and windage loss. 
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In the article on direct-current gen- 
erators it was explained how we calculate, 
from the motor input, the iron loss and 
the friction and windage losses. In the 
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After making the last check-reading to 
obtain the motor watts with zero field 
charge on the rotary, which is done ever 
so often throughout the test in order to 


the alternating-current end and is conduc! 
ed in the same manner as the corresponc 
ing test for alternating-current generator: 
The rotary is driven at a constant spee 


_by the shunt motor employed in the iro 


loss test, and after the speed is adjuste 
three sets of readings are taken; firs 
with zero field charge; second, with a fiel 
current giving approximately one-half ful 
load,current; and)third, with a field charg 
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giving short-circuit current equivalent to 
norma] full load output. 
of the generator test this gives three points 
on the copper loss curve, which is of the 
same general shape as shown in Fig. 16. 

3. Starting-Motor Test—Some rotary 
converters as manufactured to-day are pro- 
vided with a polyphase starting motor, 
the secondary of which is pressed on the 
shaft of the rotary itself, and the primary 
is supported on a bracket projecting from 
the side of the rotary frame. Before 
throwing the machine on the line, it is 
well to have some method of bringing 
the rotary up to speed, or properly syn- 
chronizing the same. This can be done 
by means of a polyphase induction motor. 
If such a motor is used it must be ca- 
pable of synchronizing the rotary, and 
also overcoming the rotary iron and fric- 
tion losses when the rotary field strength 
is sufficient to give approximately normal 
direct-current voltage at synchronous 
speed. The purpose of the so-called start- 
ing motor test is to determine whether 
the motor is properly adjusted to meet 
these conditions. 

The field charge necessary to give nor- 
mal direct-current voltage at synchronous 
speed can be found from the results of 
the iron loss and saturation test. Now if 
the resistance of the starting-motor sec- 
ondary could be properly adjusted before- 
hand, so that with a certain impressed 
alternating-current voltage on the motor 
the right speed would be obtained, we 
could at once synchronize the rotary 
under the normal conditions of just suffi- 
cient field current to give approximately 
normal direct-current voltage. It is not 
possible, however, to always meet these 
conditions on first test, and hence it be- 
comes a matter of adjustment, as far as 
the motor secondary is concerned, to ob- 
tain synchronizing speed. 

To effect, this adjustment necessitates a 
change in the resistance of the motor sec- 
ondary, and this is accomplished by first 
making the secondary  short-circuiting 
rings of a little greater cross-section, 1. e., 
of a little less resistance than that which 
will give the desired speed. This greater 
cross-section permits of the rings being 
cut away after a first test, thereby grad- 
ually increasing the resistance of the 
secondary until upon further testing same 
the proper speed for the best synchronizing 
results is obtained. 

In making a test of this kind, one of 
the points to be noted is the voltage at 
which the motor starts. By starting low 
enough and gradually increasing the im- 
pressed voltage on the motor, this may be 
determined, If the normal voltage on the 


As in the case 
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alternating-current side of the rotary is 
390 volts, and the motor refuses to start 
on less than 410 volts, it indicates that 
some change in the design must be effect- 
ed. In another case the motor might 
start with an impressed voltage as low as 
300 or 325 volts, and rapidly speed up 
the rotary beyond synchronism to such a 
point that we might find we have a volt- 
age on the direct-current side of 700 or 
750 volte. 

Hence in making the first test on the 
motor under these latter conditions, it is 
very often necessary to put a small ex- 
ternal load on the direct-current side of 
the rotary, in addition to the normal field 
charge, in order to pull the starting-mo- 
tor speed down to somewhere near syn- 
chronous speed. ‘This indicates that the 
starting-motor speed must be cut down by 
increasing the resistance of the secondary. 
Doing this decreases the slip, and upon 
second test we will probably be able to get 
the results desired. If not, the resistance 
of the rings must be further increased. 

In the first case, with a three-phase 
rotary, 650 volts direct-current, let us 
assume that we get the following results: 
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brush to ten pounds per brush. In order 
to make sure that the starting motor will 
operate under all such conditions, it is cus- 
tomary to make a starting-motor test after 
the rings have been adjusted, firet with 
about two and one-half pounds tension per 
brush, and second with say ten pounds 
tension per brush. In the latter caəe it 
will be necessary to reduce the field cur- 
rent, thereby cutting down the iron loss 
an amount corresponding to the increased 
brush friction loss, in order to obtain the 
desired starting-motor conditions. The 
field having been weakened, the direct- 
current voltage will, of course, be below 
normal at synchronous speed. This test 
will indicate what the decrease in the di- 
rect-current voltage is, and how the mo- 
tor acts ander these abnormal] conditions. 

4. Temperature Test—The usual tem- 
perature test on a rotary converter is made 


with the direct-current side short-cir- 
cuited. The chief object of the run is to 
“season” the commutator. The length of 
the run varies from about six to eight 
hours. This is, however, more a matter 
of judgment and observation of the 
condition of the commutator after a few 
hours run with such a Joad. 


Rotary. 
Impressed Alternating- Direct-current Direct-current 
current Volts. g olts. Kilowatt Losses. Amperes. Field Amperes 
ž 885 652 7.85 25 | 2.20 


That is, the motor may have started with 


an impressed voltage of say 395 volts and 
carried the rotary up to such a point above 
synchronous speed as would give 700 volts 
direct-current, and in order not to ex- 
ceed synchronous speed and get approxi- 
mately normal direct-current voltage, it 
was found that an external load of about 
twenty-five amperes was required. 

After altering the resistance of the mo- 
tor secondary as explained above, and 
making a second test, we may find that 
now no external load is necessary to bring 
the speed down, and the following results 
are obtained : 


The Present Position of the Theory 
of Electrolysis. 

A recent number of the Electro-Chemist 
and Metallurgist contains an able article 
by Mr. W. C. D. Whetham on the present 
position of the theory of electrolysis. The 
investigations which led up to the theory 
of electrolytic dissociation and the modern 
convective views of electrolysis are traced, 
and it is clearly shown that a vast number 
of important observations are easily ex- 
plained by the modern views. As the 
author points out, experiments on the 
comparison of the electrical and the osmo- 
tic values of ionization are of little use 
from the point of view of the contro- 


Motor. 


Impressed Alternating- Direct-current 
current Volts. Volts. 
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To obtain these results, corresponding 
as nearly as possible to the normal opera- 
tion of the rotary, means the proper ad- 
justment therefore of the starting motor, 
and is the object of the test. 

In actual service it will be found that 
the brush tension on rotaries varies all 
the way fram two or three pounds per 


Kilowatt Losses. | 


_ Rotary. 


Direct-current : 
Amperes. | Field Amperes 


—_——_——_—— 


7.30 | 0 | 2.20 


ee 


versialist secking arguments for or against 
the ionic dissociation theory. The devia- 
tions between the two values are, however, 
in most cases easily explainable by a con- 
sideration of the interionic forces, which 
probably exert an effect even at dilutions 
at which the intermolecular forces are 
negligible, and, further, of the complex 
ions which are sa often formed in solution, 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY.' 


NOTES ON PROGRESS IN EUROPE AND 
AMERICA. 


BY JOHN B. C. KERSHAW. 


Blectrolytre Copper by the Elmore Procese. 

The Elmore companies for production 
of tube and sheet copper by electrolysia 
(see first series of notes, January 24, 
1903), according to the last reports, have 
not yet surmounted the financial troubles 
due to the unsettled state of the copper 
market in 1900 to 1901. At the annual 
meeting of the shareholders in the Ger- 
man & Austro-Hungarian Metal Company 
held in May, the chairman stated that 
during the last ten years $250,000 had 
been paid by the company as interest upon 
debentures and loans, and that nearly 
$150,000 had been charged to repairs and 
depreciation. The profit of the past year’s 
trading are insufficient to clear off the 
debit balance in the company’s accounts, 
and there was consequently no dividend 
for the ordinary shareholders. A modifi- 
cation of the original Elmore process for 
producing small tubes of electrolytic cop- 
per, is to be introduced at the Schladern 
works, and the machinery for this is be- 
ing constructed in America. The com- 
pany’s water power plant at Schladern has 
not proved very reliable in times of 
drought; and a full steam power plant 
has therefore been installed as reserve. 

The report presented to the sharehold- 
ers meeting at the Leeds copper works 
(the English Elmore company) in the 
same month was less satisfactory than that 
of the German company. There was a 
loss on the year’s working, which was only 
wiped out by the rise in the value of the 
stocks of copper held by the company. 
There was also an overdraft at the bank 
amounting to $230,000. Up to May, 1902, 
this works had been turning out only two 
and one-half tons of tubes per week, but 
since that month the manager had been 
gradually increasing the output, and by 
December, 1902, it had risen to thirty- 
four tons per week. In order to increase 
the revenue of this company, the surplus 
land and power at the Leeds works are 
to be sublet to suitable customers. More 
capital is required to enable this company 
to carry on its manufacturing operations 
satisfactorily; and at present it is employ- 
ing the resources of the bank for the pro- 
vision of the necessary working capital. 


The Position of the Calcium Carbide Industry 
tn Europe. 


. Under the new duty regulations affect- 
ing the import of carbide into Germany, 
ee ee e 


ì This is the second chapter of a new series of n tes 
The first series appeared from January to April, 1908. 
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it is hoped that the German carbide works 
will be enabled to resume their full work- 
ing activity, and to supply the whole of 
the home demand for this product. The 
duty upon imported carbide has been 
fixed at six francs per 100,kilogrammes 
(equal to $11.80 per ton), and it is espe- 
cially aimed at the imports from Norway 
and Switzerland. 

In view of this improvement in the out- 
look for the German carbide industry, it 
is interesting to note that a new carbide 
works is being erected at Zwickau in Ba- 
varia, where 2,000 horse-power has been 
developed upon the river Ohe. The Nu- 
remberg Syndicate, which practically 
controls the prices of carbide in central 
Europe, has fixed the following prices for 
districts under its control: South Ger- 
many, 24.50 marks per 100 kilogrammes ; 
Berlin, 25.50 marks per 100 kilogrammes ; 
Cologne, 25.95 marks per 100 kilo- 
grammes. The price for export is con- 
siderably higher on account of the greatly 
increased charge for freight to the sea- 
board; and the amount of German car- 
bide exported is therefore small. 

The following figures for the weight and 
value of the calcium carbide exported from 
Switzerland in recent years show how de- 
pendent the industry in that country is 
upon its export trade. 


Weight. Value. 

Meters. Francs. 
TOO gc ce earch 44,157 1,548,000 
1) eee ante 42.865 1,287,000 
1QU2 ES 55,844 1,708,000 


The large total of 24,000 horse-power 
has been developed for the manufacture in 
Switzerland, but a large portion of this 
1s still unutilized. 

In Italy the carbide industry is being 
rapidly developed, and whereas in 1897 
only 250 tons were produced in 1900 the 
home production had risen to 1,400 tons, 
and in 1902 to 4,800 tons. The value of 
the output was estimated to be 950,000 
lire in 1900, and 2,880,000 lire in 1901. 

As regards the use of acetylene for vil- 
lage lighting in Germany, Vogel in a re- 
cent report has stated that in the early 
part of 1902 twenty-five German village 
communities had been provided with cen- 
tral installations for generating the gas 
from carbide. The average price of car- 
bide was twenty-eight marks per 100 kilo- 
grammes; and at this price the gas could 
be profitably sold at 1.80 marks per cubic 
metre. A complete village installation for 
a village of 4,500 inhabitants cost 70,000 
marks in Germany. 

Electricity fur Iron and Steel Production. 

Since the publication of the special il- 
lustrated article by the writer upon this 
use of electricity in the ELECTRICAL Rx 
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VIEW (see issues of June 6 and 13, 1903) 
a large amount of information relating to 
this subject has found its way into the 
columns of the technical papers and jour- 
nals. The opinion of the writer that these 
electrothermal processes will be chiefly 
useful for producing special brands of 
steel and alloys of the same, finda con- 
firmation from these more recently pub- 
lished facts and figures; and it would 
now seem to be generally accepted, that 
the electrical processes will not compete 
with the ordinary blast-furnace procedure 
in the reduction of normal iron ores. Kel- 
ler in a recent paper has stated that such 
competition is only possible where the 
cost of the kilowatt year does not exceed 
$7.12. As there are few places where elec- 
trical energy can be generated for this 
sum, the owners of blast furnaces may re- 
main calm and content. 

According to recent statements by the 
inventors and exploiters of these new proc- 
esses, scrap iron or scrap steel is most 
generally used as raw material. The elec- 
tric process is really one of refining; the 
impurities being driven out of the scrap 
iron or steel by the high temperature at- 
tained between the electric arcs used for 
heating the furnaces. 

One of the most important develop- 
ments of this branch of metallurgy is the 
production of ferro-silicon; the works of 
Keller, Leleux & Cie in France being one 
of the first to produce this alloy in large 
quantity—by the electrical method. De- 
tails of this new manufacture and of its 
development in France were recently given 
in these columns. (See ELECTRICAL RE- 
view, August 15, 1903.) 

Chrome steel is another alloy which is 
being produced on a large scale in the 
electric furnace by the Heroult process, 
at Le Praz in Savoy. 14,000 horse-power 
is available at this locality and the works 
of the Compagnie Electro-metallurgique 
Francaise produce aluminum, steel and 
chrome steel by the Heroult methods. 

Ruthenberg in a recent paper upon his 
own process (see ELECTRICAL REVIEW, 
September 26) has given further infor- 
mation which proves that the Ruthenberg 

rocess differs in essential details from 
the electrothermal processes now being 
tried upon an industrial scale in Europe. 
Only magnetic ores are suited for treat- 
ment by the Ruthenberg process, and the 
effect of the passage through the mag- 
netic rolls is to obtain an “agglomerated” 
mass of ore, which still requires smelting 
and reduction. It is not clear from the 
author’s paper, whether ordinary metal- 
lurgical methods are employed for this 
after reduction. 

The expenditure of power has now beerf 
reduced/ to 250 kilowatt-hours per ton of 
ore, 
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REPORT ON THE EDISON STANDARD 
CELL FOR AUTOMOBILES.’ 


BY W. HIBBERT. 


Description of Cell—The Edison stand- 
ard automobile cell is of rectangular 
shape. It stands thirteen inches high 
(over all) and measures 5.1 by 3.5 inches 
horizontally. It weighs 17.8 pounds. It 
contains fourteen positive and fourteen 
negative plates. Both positive and negative 
plates are alike, except in respect of the 
active materials. The pockets on the 
negative plate contain finely divided iron, 
those on the positive contain peroxide of 
nickel. The liquid is a twenty per cent 
solution of potash. This suffers no 
change during the action of the cell, ex- 
cept the loss of a small quantity of water 
which is decomposed while the cell is 
being charged. 

Electrical Qualities—The  electromo- 
tive force is 1.33 volts. The internal re- 
sistance is 0.0013 ohm. 

Output—The output at sixty amperes 
is 210 watthours, or at the rate of 11.8 
watthours per pound of cell. When the 
cell is examined as to discharging values 
its excellence becomes most pronounced. 
At high rates of discharge rising to 
many times the normal, it suffers no ap- 
preciable polarization, and therefore re- 
covers its normal voltage almost instan- 
taneously when the current returns to an 
ordinary value. 

In relation to the weight of the cell, 
the output is high. It amounts to 11.8 
watthours per pound of cell. If we com- 
pare the specific output of the Edison 
cell with that of the better lead cells 
made for traction, we find that the watt- 
hours are twenty-five to fifty per cent 
greater. 

In making the experiments on output 
at different discharge rates, one set 
happened to be taken on very hot days. 
The temperature of the cell rose to some- 

thing like fifty-three degrees centigrade. 
At this high temperature the output was 
increased, but not more than would result 
from the consequent fall in the internal 
resistance of the liquid, as these high- 
temperature discharges occurred at the 
beginning of the tests, and I found the 
cells were not at all worse for being 
exposed to such heating. 

Short-Cireuit—One of the smaller cells 
was short-circuited for forty-eight hours. 
After a subsequent long charge, it gave 
a discharge somewhat less than normal. 
But after a second charge, it had re- 
covered so well that the discharge could 
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only just be distinguished from the 
normal. 

Flexibility of the Cell—In order to 
ascertain the readiness with which the 
cell recovered from an excessive transient 
discharge, the current was made to alter- 
nate from sixty to 230 amperes, a careful 
watch being kept on the voltmeter to see 
how it responded to the variation in cur- 
rent. Recovery was practically instan- 
taneous. 

High Rate of Charging—The cell can 
evidently give a high discharge rate, and 
tests to prove the charging rates made so 
far have been: 

1. One hour’s charge at 177 amperes. 
Discharge 124 ampere-hours seventy per 
cent of charge. 

2. One hour’s charge at 150 amperes. 
Discharge 107 ampere-hours seventy-one 
per cent of charge. 

3. One hour's charge at about 205 
amperes. Discharge 142 ampere-hours 
seventy per cent of charge. 

These figures show that the cell is able 
to absorb the charge at these high rates 
and to discharge a very large fraction of 
that which has been thus absorbed. 

Continued Discharge at Low Voltage— 
Experiments on excessive discharge indi- 
cate that when the potential difference 
reaches the value 0.9 volt, it falls very 
rapidly indeed with all ordinary currents. 
If the discharge be kept up, the fall is 
arrested when the voltage reaches a value 
of about 0.5 and the current flows steadily 
for some time at this lower pressure. 

There is thus an addition to the watt- 
hours which the cell can supply. So far 
I have not been able to detect any in- 
jurious effect as a result of this low- 
voltage discharge. But here, as in the 
case of the short-circuited cell, there is 
need for subsequent excessive charging. 

Effect of Rest—Many experiments have 
been made on the effect of rest on a dis- 
charged cell, all resulting in evidence that 
such a trial does not injure it. 

The effect of rest on a charged Edison 
cell was tested in the following way. A 
cell was discharged at sixty amperes im- 
mediately after charging and gave 170 
ampere-hours. It was again discharged, 
after allowing two days’ rest to intervene 
between charging and discharging. The 
result was 155 ampere-hours, or ninety- 
one per cent of the full discharge. Part 
of the deficiency (nine per cent) was at- 
tributed to the loss of current due to the 
gases which help to fill the pockets at 
the end of a charging operation. The cell 
was again charged and put aside for 


twenty-six days. It then yielded 124 
am pere-hours. 
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If this be compared with the full 
discharge (taken immediately after 
charging) it equals seventy-three per cent, 
a loss of twenty-seven per cent. 

But this is hardly representatively true. 
Some of the apparent loss is due to the 
gas effect, and we get a better notion of 
the loss due to resting if the figure be com- 
pared with that observed after two days’ 
rest. 

Compared in this way, the cell gives 
eighty per cent of the charge, after an 
additional rest of twenty-four days. © 

Efficiency—The efficiency varies with 
the charging and discharging currents, as 
might be expected. 

At thirty amperes, the watthour eff- 
ciency is about sixty-six per cent. 

At sixty amperes, it is about sixty per 
cent. 

Charged at 100 amperes and discharged 
at sixty, the efficiency fell to about fifty- 
six per cent. 

Charged at the high rate of 177 am- 
peres and discharged at sixty, the efficiency 
was almost exactly fifty per cent. 

OBSERVATIONS ON THE ROAD. 

It seemed desirable to seek an oppor- 
tunity of watching the cells on the road, 
and Mr. Dick placed a car at my disposal. 
The car was driven by a Westinghouse 
motor, actuated by thirty-eight “Stand- 
ard” Edison cells, exactly like that on 
which my laboratory tests were made. 

The total weight of the car with two 
people was 1,950 pounds, the battery with 
its case weighing 700 pounds exactly. Un- 
fortunately the motor chosen was too low 
a rating and was therefore overloaded all 
the time. There was a consequent lower- 
ing of its efficiency, which makes the trac- 
tive effort appear somewhat high. But 
this in no way affects the test as far as 
the battery is concerned. To get at defi- 
nite data for the cells, I traveled with 
notebook in hand and kept a record of the 
voltmeter and ammeter readings, leaving 
my driver to attend to the car. The pro- 
gramme of work with the car was ar- 
ranged not so much with the object of 
running a long distance as to finding an- 
swers to certain questions. 

The following table exhibits the actual 
and relative output at varying discharge 
rates: 


Per eo 
is Output in of the 
ree Sie j Pa As of An pore m ie 
ischarge. rs. m 
Amperes. Hou Output. 
Sects See 
30 5 hrs. 46 min. 173 100 
60 Q ee 5 be 171 99 5 
00 1“ 61 “ 167 96 
129 1“ 2A * 142 93.6 
150 1“ t 154.5 89 
200 42 minutes. 142 82 
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IS THE CAPACITY ON THE ROAD EQUAL TO 
THAT FOUND IN THE LABORATORY ? 

To ascertain this, a standing discharge 
of the thirty-eight cells was taken before 
starting on my journey. It equaled 159 
ampere-hours. The figure, however, was 
required not for comparison with any 
previous experience, but in order to dis- 
cover if it could be equaled while running 
on the road. 

This proved to be the case. Several dis- 
charges justified this assertion. For ex- 
ample, on September 9, during a run of 
three and one-half hours, eighty observa- 
tions of the ammeter were taken. From 
these, I calculate that 150 ampere-hours 
were delivered. As the cell was not quite 
discharged—the volts being above 0.80 
per cell—it is evident that we were getting 
quite as much while running as was yield- 
ed on the laboratory table. 


WILL THE BATTERY STAND EXCESSIVE DIS- 
CHARGE RATES ON THE ROAD? 


A thirty-two-mile run from Leicester 
to Northampton, England, was made 
with wind generally dead ahead and very 
strong, the rain also falling in great 
quantities. No record could be taken, but 
the current on the level was about fifty- 
five to sixty amperes instead of forty. On 
the slopes it was frequently ninety to 120, 
and on one hill the ammeter index passed 
beyond the stops and must have indicated 
a current over 150 amperes. 

As my mind was very keenly observing 
the ammeter during the journey, I esti- 
mated the output immediately we got to 
Northampton (four hours run against 2.5 
hours on a fine day) and made it at least 
190 ampere-hours. This high-discharge 
capacity was due to the low-voltage dis- 
charge already alluded to. 

The important point, however, is that 
the discharge current mounted up to 150 
or 160 amperes and that currents not quite 
80 high were often called for, without in- 
juring the cells. 

The battery was charged without diffi- 


culty at Northampton, and ran next day 


in a very efficient manner. 


WILL THE BATTERY TAKE A RAPID CHARGE 
(SAY ONE HOUR) AND UTILIZE IT 
IN DISCHARGE ON THE ROAD? 


At Leicester, the car was run down till 
the voltmeter showed 0.75 volt per cell. 
It was then charged for one hour at 150 
amperes—the maximum current then ob- 
tainable. The subsequent discharge on 
the road gave 107 ampere-hours, which 
is seventy-one per cent of the charge. Dis- 
tance run thirty-two miles. It is evident, 
therefore, that a rapid charge is effective- 
ly absorbed. The figures for efficiency on 
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the road are, for rapid charging, exactly 
what I found in the laboratory. 


WILL THE BATTERY RECOVER AFTER STAND- 
ING IDLE IN A DISCHARGED STATE? 


On returning to London, the car was 
run about till the speed and also the volt- 
meter showed that the cells were run 
down very low. The car was then put 
aside for ten days so as to stand idle in 
a discharged state. 

At the end of that time it was charged, 
and to make the test more severe it was 
charged as follows: 


Ampere-Hours. 
40 minutes at about 200 amperes.. 156 
i ‘ 4. 830 


16 a i 120 ‘ 
Toh edurne 186 


given in one hour. The car was then 
run about London and covered thirty-one 
miles, yielding 134 ampere-hours. The 
efficiency was seventy-two per cent, the 
same figure as obtained in laboratory. 
From this behavior it is evident that the 
thirty-eight cells were not hurt by the 
harsh treatment they had received. 

DOES THE CAPACITY CHANGE DURING 

WORK ON THE ROAD? 


The final runs were as good as the 
initial, taking corresponding days. But 
by taking a standing discharge very ac- 
curately at the commencement of the 
trials and repeating it when the trials 
were over, I hoped to discover if the 
capacity had changed by as much as one 
or two per cent. 

At Paris the capacity was 159 ampere- 
hours. At London, after all the road run- 
ning, the capacity was 158 ampere-hours 
and the curves of discharge could not be 
distinguished from each other. In other 
words, both the quantity and the pressure 
were unchanged. 

Life—The question of life is to be de- 
cided in a positive way by nothing short 
of a continuance in working order. But 
the evidence advanced in many other 
points has a very cogent, though indirect, 
bearing on the question of life. When it 
is shown that the capacity has not 
changed by one per cent after a 500-mile 
run, there is a definite ground for think- 
ing that the life will certainly not be 
short. This can now be confirmed by the 
fact that practically the same figure was 
obtained after an additional 900-mile run. 

Other points which tell in the same 
sense, are the regularity of the charge and 
discharge values in separate trials under 
all circumstances—proving that the 
original conditions are reproduced again 
and again. 

My conclusions may be summarized 
thus: the Edison cell shows 

(a) Greater work output per unit of 
weight. 

(b) Greater flexibility of working. 

(c) Greater working range of current. 

(d) Greater ease and safety on hand- 
ling. 

(2) Greater stability, both mechanical 
and electrical. 
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The Growth of New York Telephone 
Service. 

Only a short time ago the telephone 
was looked upon as a queer invention, 
more a plaything than a new-born factor 
bound to become the great factor it has 
become in commercial and social life. 
After the first central office was opened 
in New York city, telephones were slowly 
installed until at the beginning of 1890 
there were about 8,000 in service, the 
ratio of telephones to population being 
about one to one hundred and sixty. Dur- 
ing the four following years there was 
an increase of about 2,500, an average of 
625 a year. Up to this time the telephone 
was the unit of charge. The rate paid 
was for a telephone without regard to the 
number of times the telephone was used. 
It was referred to as the “annual rental.” 
Not quite ten years have elapsed since the 
message became the charge unit and the 
number of stations has increased to 120,- 
000. The subscriber is not paying a 
“rental” for a telephone, but he is paying 
for a service and his rate of payment is 
based on the amount of service furnished. 
That the message is the proper charge 
basis is proven by the great increase in 
the number of telephone subscribers. 

Notwithstanding this rapid growth, the 
New York Telephone Company has, in the 
face of great difficulties, extended its plant 
to care for these additional subscribers 
without serious delay. 

Though the telephone established itself 
permanently in the business world long 
ago, 1t has but recently become an im- 
portant element in residence appoint- 
ments. Conservative residents of Man- 
hattan were not sure that the service 
would be of value, and a great many 
thought it would be a source of annoy- 
ance. All this is changed, however, and 
the number of residence stations now be- 
ing installed in Manhattan is even greater 
than the number of business stations. 

The value of residence telephone ser- 
vice is appreciated by those who are en- 
joying it, the cost is reasonable and the 
service is good. Besides affording a 
prompt communication with those who 
cater to the family wants, it brings rela- 
tives and friends within ready touch at 
all times. In emergencies its value can 
not be calculated. 

The number of telephone stations in 
Manhattan and the Bronx—at present, 
120,000—is increasing at the rate of 2,500 
a month. The ratio of telephones to pop- 
ulation is about one to nineteen. 

The telephone is making a peaceful in- 
vasion of every residence in Manhattan 
and the Bronx. As long as the present 
efficient service is maintained this inva- 
sion will be marked by a still greater in- 
crease in the number of subscribers and 
a decrease in the ratio of telephones to 
population. | 
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Extensive Dredging Operations by 
the United States Government. 


An indication of the large amount of 
river and harbor improvement work now 
under way or contemplated by the United 
States Government is given by the fact 
that at present ten suction dredges are 
being built, two of which will be sent to 
Great Lakes, two to New York harbor, 
two to the Mississippi river, two to 
Charleston, S. C., one to Galveston and 
one to Savannah, Ga. The contracts for 
building these vessels have been distri- 
buted to a large number of builders, pos- 
sibly for the purpose of hastening their 
completion. Five are being constructed 
by the Maryland Steel Company, two by 
the Jas. Reilly Repair and Supply Com- 
pany, and one each by the W. R. Trigg 
Company, the Petersburg Iron Works 
Company and the New York Ship Build- 
ing Company. 

Tihe mechanical equipment of the 
dredges for salt-water service will include 
surface condenser outfits with Blake air 
pumps, feed pump, fire pumps, ete. The 
dredges for the Great Lakes are pro- 
vided with very large Blake cross-com- 
pound, double-acting, air pumps and jet 
condensers with the usual complement of 
Blake vertical duplex feed pumps, fire 
pumps, etc. ‘The air pumps are of a very 
novel arrangement, inasmuch at it is pos- 
sible by the manipulation of valves and 
cocks provided for the purpose to cut each 
pump in half and run one side entirely 
independent of the other side. This prac- 
tically provides a spare pump in each in- 
stallation without the necessity of being 
overweighted with two duplicate ma- 
chines, and at the same time secure the 
advantages of compound steam cylinders. 

The operation of these machines is very 
interesting. A long flexible tube twelve 
to fifteen inches in diameter drops down 
from the side of the vessel twenty to thirty 
feet or more to the bottom of the river 
or harbor upon which the dredging opera- 
tion is being performed. The upper end 
of this tube is connected to an immense 
rotative centrifugal pump revolving at 
several hundred revolutions per minute 
and capable of handling many hundreds 
of tons of water per hour. The lower end 
of the tube is manipulated from the vessel 
against the sand bars and mud banks, and 


as the water is sucked upward by the 
centrifugal pumps a very large proportion 
of sand and mud goes with it. The 
centrifugal pump discharges this water 
with its suspended material into the tanks 
on board the vessel or into scows, where 
the heavy matter quickly settles to the 
bottom, the water flowing back into the 
sea. 
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Electrical Patents. 


The General Electric Company has 
purchased the entire interest in a patent 
granted to Charles H. Ingalls, of Danvers, 
Mass., on a commutator. This invention 
relates to a process of treating metal in 
order to regulate the friction between 
moving surfaces. It has especial reference 
to the commutators of electrical appa- 
ratus, such as rotating meters. Moving 
surfaces between which frictional contact 
is maintained are liable to alter with re- 
spect to the coefficient of friction. In the 
case of a recording wattmeter this change 
in the friction between the commutator 
and the brushes is a serious matter, since 
it necessitates readjustment of the start- 
ing coil to properly compensate for this 
frictional load. An electric power com- 
pany is therefore put to considerable ex- 
pense for the services of employés required 
to look after the meters, besides the an- 
noyance of having its customers doubt the 
accuracy of the meter readings. It is 
found, however, that with the lapse of 
time the necessity for readjusting dis- 
appears. The surfaces of the commutator 
and the brushes seem to reach a condition 
of stability with a permanent and un- 
changing degree of friction. At this 
point of time the light load accuracy has 
decreased all that it is likely to from 
commutator causes, so that a motor cor- 
rected after this critical point has 
been reached retains its accuracy 80 
long as the jewel bearing remains good. 
It is inferred from this that the surfaces 
of the commutator and brushes undergo 
some chemical change from gases in the 
atmosphere, especially corroding gases, 
such as contain sulphur. Mr. Ingalls has 
discovered that by applying to the sur- 
faces in question a solution of sulphide 
or polysulphide the surfaces will be chemi- 
cally altered by the union of the sulphide 
and the metal of the surfaces treated and 
that the surfaces so treated will not there- 
after be further changed by the action of 
the atmosphere. Furthermore, so far as 
the commutator and the brushes enter 
into the proper running of the meter their 
condition will remain stable, and the ac- 
curacy of the meter, particularly on small 
loads of five per cent and over of the rated 
capacity of the meter, will be very re- 
liable. The process invented may be car- 
ried out as follows: A saturated solution 
is made of any soluble sulphide, prefer- 
ably potassium polysulphide. The ve- 
hicle is alcohol, and to this is added con- 
siderably more commercial “liver of sul- 
phur” than will be dissolved by the quan- 
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tity taken. This solution is applied to 
the surface to be treated, such as the com- 
mutator and brushes of a meter, by any 
suitable means, such as a camel’s hair 
brush, which is preferably only moistened 
with the solution and held lightly against 
the commutator while the latter is being 
rotated. This application of the solution 
is repeated several times until the commu- 
tator shows no further change. The sur- 
face of the commutator is then polished 
with linen tape or the like. The solution 
can be applied to the meter brushes, either 
by using the camel’s hair brush or 
moistening a piece of absorbent material 
and placing it on the brush, or by dip- 
ping the meter brush tips in the solution 
itself. The brush contact surfaces are 
also polished with linen tape. The result 
of this process is to quickly produce on 
the surfaces treated a thin coating of the 
sulphide of the metal of which said sur- 
faces are composed. Copper or silver is 
generally used for the commutator bars 
of recording meters, so that the coating 
formed thereon will be a sulphide of one 
of these metals. Alcohol or ether is pre- 
ferred to water as a solvent because it 
aids in cleaning the surface to be treated 
and enables the sulphide to act more 
efficiently. The coating is not only a pro- 
tection against the corroding effect of 
gases in the atmosphere, but it may 
slightly reduce the conductivity of the 
commutator, since it is not so good a con- 
ductor as the pure metal. This, however, 
is easily allowed for in the adjustment 
of the starting coil, so that a meter thus 
treated requires no subsequent correction 
on account of the commutator and 
brushes. Greater accuracy is thus at- 
tained, and all the annoyances of frequent 
readjustment are obviated. 

Arthur C. Eastwood, of Cleveland, 
Ohio, has invented a new system for the 
control of electric motors. The invention 
relates to a new combination of apparatus 
particularly designed for the transforma- 
tion of electric into mechanical energy; 
having for its object the provision 0 
means whereby the torque which may be 
transmitted by an electric motor will be 
limited to a certain predetermined ex- 
tent, so that the receiving apparatus oF 
structure to which the motor is opera 
tively connected can not be strained by 
the exertion of an excessive toraue there- 
upon. The invention also has for its ob- 
ject the provision of means whereby it 18 
possible to arrest the motion of & load 
operated upon—as, for example, increasing 
it beyond the predetermined amount—and 
yet permit the armature of the driving 
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motor to continue to rotate so as to con- 
tinuously transmit to said load the prede- 
termined maximum torque. The object 
of the device is thus to protect both the 
driving motor and the receiving device, 
to which it is connected, from the in- 
jurious effects of overloads. There are a 
number of applications to which elec- 
tric motors in the past have been found 
to be poorly adapted, owing to the fact 
that an ordinary motor can not permit of 
its armature being brought to a standstill 
without injurious results either to the 
armature itself or to the machine to which 
it is attached. When the armature of a 
direct-current motor is brought to rest 
under load, the current which will flow 
through it is limited only by the ohmic 
resistance of the armature and its connec- 
tions, the current being in general many 
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material which it is to handle, so as to 
arrest the closing thereof, and if the ma- 
terial contains large lumps the jaws of the 
bucket will frequently have a large piece 
wedged Letween them before they reach 


their fully closed position, thus bringing . 


to a standstill the closing mechanism. 
While it has been feasible to employ elec- 
tric motors for the operation of the ma- 
jority of movable elements of unloading 
machines, it has sometimes been found 
necessary to operate the bucket-opening 
and closing mechanism by means of fluid- 
actuated pistons acting in suitable cylin- 
ders. As will be understood by those 


skilled in the art, it has therefore been | 


necessary to generate upon the unloading 
machine itself the pressure for the opera- 
tion of the closing mechanism, thus mak- 
ing it necessary to equip each unit with 
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times the full load running current of 
the motor, so that the windings of the 
armature will be in danger. Further, 
the excessive torque which will be de- 
livered by the motor under such condi- 
tions endangers the gearing or other parts 
of the machinery to which the armature is 
connected. An electric motor in this re- 
spect is radically different from a steam, 
hydraulic or compressed-air motor, the 
action of which may be arrested by an in- 
crease of load without danger either to 
itself or to the device to which it is con- 
nected. One application of the invention 
is to the opening and closing of the bucket 
on machines ordinarily used in unload- 
ing ore, coal and other raw material from 
the holds of vessels. In the operation of 
such machines the bucket in closing will 


frequently bury itself too deeply in the 


a hydraulic pressure pump driven by an 
electric motor, an accumulator, and an 
elaborate system of piping, in addition to 
which means must be provided for fre- 


quently replenishing the liquid of the hy- . 


draulic system, particularly if water be 
employed. It will therefore be under- 
stood that if an electric motor could be 
employed for operating the bucket 
mechanism a large amount of complicated 
machinery could be dispensed with, and 
the operation of unloading the machine 
would thereby be made simpler and more 
reliable. 

A novel telephone exchange particularly 
useful in small systems has been patented 
by Mr. Charles S. Exley, of Clarke Coun- 
ty, Iowa. Broadly stated, each line is pro- 
vided with an independent signal connect- 
ed with its line by a switch. A plurality 


of independent exchange contact dev. 
are employed, each having a number 
spring jacks that are adapted to be c 
nected with the different lines by 

switch employed for connecting the li 
with the signals. The usual exchange 
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strument is adapted to be connected w 
any of these exchange contact devices 
means of a switch comprising a flexi 
cord and plug. Under normal conditic 
the line wires are connected with their 


spective signals, so that, should a sı 


scriber call up central, his signal will 
dicate the call at the exchange, thereut 
the operator connects his instrument w 
one of the exchange contact devices, a 
at the same time disconnects the line w 
from the signal and connects it with i 
same contact device. This throws the at 
scriber and operator of the switch in co 
munication and upon ascertaining 1 
number the caller desires, the plug fr 
that number is removed from its sign 
contact and attached to the exchange cc 
tact device. This places the two part 
in communication and at the same ti 
the operator can ascertain when the sı 
scribers have finished. 

Some time ago a patent was obtain 
on sharpening razors and other imp 
ments having keen edges by means of mé 
netism, the inventor of the original id 
placing a bar magnet in line with a 
spaced from the edge. He claimed tl 
this would tend to align the minute rage 
teeth, which an examination under a n 
croscope has shown to be the makeup 
the cutting edges. Further experime 
has shown a tendency of the magnet 
draw toward the poles, and consequen 
the tendency is to improve only parts 
the edge. On the other hand, Mr. Ther 
Davis, of New York, N. Y., has fou 
that by magnetizing the edged tool, a 
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then holding a bar of soft iron or otl 
attractive metal opposite the edge, t 
magnetic attraction is exerted the ent 
length of the same and a uniform shat 
ening is obtained. This improveme! 
which is practically a reversal of the ori; 
nal idea, has se been npn by. N) 
Davis, ~ 
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A New Steam Turbine Patent. 

A recent British patent granted to the 
British Thomson-Houston Company, 
Limited, London, and Robert Wilson re- 
lates to improvements in steam turbines, 
and has for its object to provide a slow- 
speed machine in which the expansion of 
the steam may be effected in a smaller 
bulk of appliance than hitherto employed 
for this purpose. The following descrip- 
tion is from the London Mechanical En- 
guneer : = 

The turbine, which is illustrated in 
Figs. 1 and 2, comprises a wheel A on 
which is provided a number of buckets D. 
These buckets are formed of a number of 
inverted V-shaped blades projecting 
radially from the periphery of the wheel, 
and are held in position between flanges 
K bolted to the opposite sides of the 
wheel. The peripheries of these flanges 
revolve in working engagement with the 


Fies. 1 to 5.—Nkw Type TURBINE. 


interior of the surrounding casing, and 
the joints between them are formed by 
a number of small grooves F in the 
peripheries of the flanges, in which steam 
condenses and forms a water joint. Suit- 
able working clearance is left between the 
tops of the vanes and the surrounding 
casing. l 

On the interior of the casing C is a 
ring G in which is formed a sinuous pass- 
age H extending around the ring and 
gradually increasing in area from the in- 
let I to the exhaust J. This passage 
at the inlet end is constructed as a press- 
ure-reducing nozzle, so as to wholly or 
partially convert the pressure energy of 
the steam into kinetic energy by increas- 
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ing its velocity. Steam entering the 
casing through the inlet nozzle I (see 
Fig. 5) impinges on the buckets opposite, 
and is deflected from them into a succeed- 
ing part K of the sinuous passage H, 
which is of greater atea than the inlet 
passage I so as to accommodate the in- 
creased volume of the steam due to the 
drop in pressure resulting from the trans- 
ference of energy to the wheel. The steam 
as it emerges from this second part of the 
passage again impinges upon the wheel 
buckets, and is deflected from them into 
a third portion of the sinuous passage of 
still greater area than the second. ‘This 
operation is repeated until the exhaust is 
reached, the number of parts of the wheel 
to which steam is supplied being propor- 
tioned according to the range of expan- 
sion with which it is desired that the 
wheel shall operate. 

Where the whole range of expansion 


FIG. 3. 


A MMMM ZNA 


can not be conveniently obtained on a 
single wheel, two or more similar wheels 
may be employed, the steam being ex- 
hausted from one wheel into the other. 
This compounding may also be effected 
upon a single wheel, one method of doing 
which is illustrated in Fig. 4. In this 
case the wheel A is provided with three 
sets of vanes P, P, and Q, the sets P 
and P, being identical, and both receiving 
the steam at boiler pressure through the 
sinuous passages R and R,, the combined 
exhaust being led into a sinuous passage 
S, and operating on the set of vanes Q, 
the area of inlet to passage S being equal 
to or slightly larger than the combined 
areas of the exhaust ends of the passages 
R and R, | 

Another method of compounding is 
shown in Fig. 3, where the steam is ex- 
hausted from the wheel A into a small 
turbine M of the parallel-flow type 
mounted upon the same shaft, and which 
may be enclosed in the same casing. The 
steam after passing through the turbine 
wheel A, which is constructed as above 
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described, is exhausted through the 
nozzles N of the parallel-flow turbine M, 
and completes its expansion in passing 
through the fixed and movable blades 0 
and T in a manner now well known. 
Instead of a parallel-flow turbine a radial- 
flow turbine might be used. | 

The operation of the turbine is as fol- 
lows: Steam at a high temperature and 
pressure is admitted into the expanding 
nozzle inlet I, in which it increases in 
volume with a proportional increase of 
temperature, and acquires projectile ve- 
locity and kinetic energy, with which it 
impinges upon the vanes D attached to 
the wheel A, to which it imparts some 
of its kinetic energy, thereby causing it 
to rotate. The steam is deflected from 
the vanes into the part K of the sinuous 
passage H, from whence it emerges and 
again impinges on the vanes, imparting 
to them a still further velocity, and from 
which it is again deflected into the sinu- 
ous passage H. This cycle of operations 
is repeated until its kinetic energy is ex- 
hausted and its velocity is practically the 
same as the wheel. 


Braking Tests of Cars and Auto- 
mobiles. 

The French extra Parliamentary Com- 
mission on Automobilism has held a series 
of comparative tests of the braking power 
of cabs and automobiles, the results of 
which are described in the English Me- 
chanic and World of Science. A trial was 
made on the Bois de Boulogne. The 
macadam of the road was very greasy, and 
the shoes of the horses were able to ob- 
tain a better grip than the tires of the 
cars, which nevertheless scored a triumph. 
Two single-horse cabs, one two-horse 
coupé, a six-horse-power light car, and a 
forty-horse-power car, weighing nearly 
thirty hundredweight, competed. At seven 
and one-half miles an hour an ordinary 
cab stopped in thirty feet. Both the mo- 


- tor cars stopped in ten feet. At ten miles 


an hour the best of several attempts 
showed that the single-horse cab came 
to a standstill in forty feet, and the cars 
in thirteen feet. At twelve miles an hour 
the two-horse coupé covered forty-three 
feet before stopping, while the cars pulled 
up in seventeen feet. Following this, one 
of the horses, in endeavoring to stop, was 
severely strained, and was not able to 


take part in tests at higher speeds. At 
sixteen miles the cars pulled up in thirty- 
four feet, and at twenty-four miles an 
hour, in sixty feet. On a dry road the re- 
sults would be still further in favor of 
the automobiles. The conclusion is reached 
that horses are very inefficiently braked. 
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The Forty-eighth Annual Meeting 
of the American Society of Me- 
chanical Engineers. 

The forty-eighth meeting of the Ameri- 
can Society of Mechanical Engineers held 
its opening session in the society’s parlors 
12 West Thirty-first strect, New York 
city, on Tuesday evening, December 1. 
Mr. James M. Dodge, president of the 
society, delivered the annual address. His 
subject was “The Money Value of Tech- 
nical Training.” The reading of the presi- 
dential address was followed by a 

“smoker.” 

The second session was held December 
2, in the hall of the Mendelssohn Union, 
113 West Fortieth street. This was the 
annual business session for the report of 
the council, tellers, and of committees 
standing and special. 

The officers elected were: President— 
Mr. Ambrose Swasey, of Cleveland, Ohio. 
Vice-presidents—Mr. O. S. Jacobs, of Ho- 
boken, N. J.; Mr. M. L. Holman, of St. 
Louis, Mo. ; Mr. A. Mattice, of Pittsburg, 
Pa. Treaster. Mi William H. Wiley, 
New York. Secretary—Fredrick R. Hut- 
ton, New York. Members of council— 
Mr. George J, Rockwood, of Worcester, 
Mass.; Mr. John W. Lieb, of New York, 
and Mr. W. J. Keep, of Detroit, Mich. 

The papers read were: “Is Anything 
the Matter With Piece Work?” by Mr. 
Frank Richards. Mr. Richards contrasted 
the piece-work system of paying workmen 
with various other schemes, among them 
the so-called “premium plans,” and con- 
cluded that the piece-work system was “ad- 
vancing on its merits as the most honest 
way of paying for repetitive work in the 
machine trade as in all others.” “Modify- 
ing Systems of Management,” by Mr. 
N. L. Gantt; “Slide Rules for the Ma- 
chine Shop as a Part of the Taylor Sys- 
tem of Management,” by Mr. C. G. Barth; 
“What Are the New Machine Tools to 
Be?” by Mr. J. E. Sweet; “Suggestions 
for Shop Construction,” by Mr. F. A. 
Scheffler. 

In the afternoon the members of the 
society were guests of the Edison I)lumi- 
nating Company, of New York, and of 
the Interborough Rapid Transit Company 
on a tour of inspection of the east side 
power-house. 

A theatre party was formed in the even- 
ing which concluded the day’s programme. 

The third session was held Thursday 
morning, December 3, in the auditorium 
in the main building of Stevens Institute 
of Technology, Hoboken, N. J. The pro- 
fessional papers read and discussed at this 
session were: “The Pitot Tube,” by Mr. 
W. B. Gregory ; “Methods of Determining 
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Rates and Prices for Electric Power,” by 
Mr. F. B. Perry; “Three and Four-Wire 
Multiple Voltage Systems,” by Mr. R. A. 
Gillet; “Test of a Compound Engine 
Using Superheated Steam,” by Mr. D. S. 
Jacobus; “The Pressure Temperature 
Curve of Sulphurous Anhydride (SO,);” 
by Mr. E. F. Miller, and “Construction 
and Efficiency of a Fleming Four-Valve 
Engine,” by Mr. B. T. Allen. 

Professor Hans Goldschmidt of Essen, 
Germany, also described and demonstrated 
the powers of thermit in an illustrated 
lecture on alumino-thermics and their ap- 
plication to engineering and metallurgy. 

In the afternoon luncheon was served 
in the Carnegie Laboratory of Engineer- 
ing of the institute. The members of the 
society then inspected the laboratory, shops 
and draughting-rooms of the institute. 

The evening was devoted to a reception 
of members and guests by the president 
and president-elect at Sherry’s, New York 
city. The reception was followed by danc- 
ing and continued through the evening. 
The closing session was held at the so- 
ciety’s parlors. The professional papers 
read were: “A Compact Gas Engine, Beam 
Type;” by Mr. C. H. Morgan; “Standard 
Unit of Refrigeration,” by Mr. J. C. 
Bertsch; “Series Distilling Apparatus of 
High Efficiency,” by Mr. W. F. M. Goss; 
“Air Motors and Air Hammers, Appa- 
ratus and Methods for Testing,” by Max 
H. Wickhorst; “Valve Motion of Duplex 
Air Compressors,” by Mr. S. H. Bunnell. 


Water Powers on the Chippewa 
River, Wisconsin. 

The United States Geological Survey 
has just completed an investigation of 
available water powers along the Chippewa 
river between Chippewa Falls and Flam- 
beau, Wis., and finds that in this distance 
of about forty-two miles there is a total 
fall of 243 feet. Only a small part of 
this is used. 

The Chippewa Falls Lumber and Boom 

Company has a plant at the Falls which 
develops about one-third of the available 
7,000 horse-power. It also has a flood- 
ing dam at Holcombe, with a head of 
eighteen feet. Another company is now 
at work developing the power at Jim 
Falls, where there is a head of thirty-three 
feet. Points at which there are excellent 
chances for development are Eagle Rapids, 
with a thirty-foot drop; Brunne Falls, a 
fine site for a dam, with about the same 
head, and Point Creek Rapids, Coltons 
Rapids, and Chevally Rapids, each with 
five-foot fall. 

The field work of the Survey was done 
by Mr. F. T. Fitch, who made a complete 
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map of the river showing all the islands, 
rapids and falls, noting at the same time 
the exact height of the water at the top 
and the bottom of each fall. Reference 
marks are left at frequent intervals, by 
means of which other surveys may be con- 
nected to this at any time. The levels 
upon which the work is based were brought 
from the gulf of Mexico up the Mississippi 
river to Reeds Landing, Minn., and 
thence across to Chippewa Falls. 

< 
Electric Light and Power Stations. 

The Census Bureau in an elaborate 
bulletin gives much detailed information 
in respect to electrice light and power 
stations in the United States at the date 
of the last census: 

At the time of the enumeration there 
were 3,620 central electric stations in 
operation. The cost of their construction 
and equipment amounted to $504,740,352. 
The gross income for the year was re- 
ported at $85,700,605, and the total ex- 
penses at $68,081,375. These stations 
furnished employment to 23,330 wage- 
earners, who received $14,983,112 as 
wages during the year. 

The power plant equipment consisted 
of 5,930 steam engines with 1,379 „941 
indicated horse-power, and 1,390 water- 
wheels with a stated horse- -power of 
438,472. The generating plants consisted 
of 12,484 dynamos of every description 
with a stated horse-power of 1,624 ,980. 
A noteworthy feature of the development 
of this industry has been the installation 
of plants operated under the control of 
municipalities. There were 815 of these 
plants in operation. The cost of their 
construction and equipment was reported 
: ae 020,473. They gave employment 


*,467 wage-earners and paid $1,422,341 
in Kent 
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The 182d Meeting of the American 
Institute of Electrical Engineers. 
The 182d mecting of the American In- 

stitute of Electrical Engineers will be hele 

at the Chapter Rooms, Carnegie Hall, 154 

West Fifty-seventh street, New York, at 

8.15 P. M., Friday, December 18. The 

following papers will be presented: 

“Automatic Apparatus for Regulating 
Generator and Feeder Potential,” by E. J 
Bechtel. 

“Safeguards and Regulations in th 
Operation of Overhead Distributing Sys 
tems,” by W. C. L. Eglin. 

“Overhead High-Tension Distributin; 
Systems in Suburban Districts,’ b; 
George H. Lukes. 

“Gas Engines; by JR. Bibbins. 
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Reviews of 


The Influence of a Magnetic Field Upon the 
Pitch of Tuning Forks. 

In 1885 the Vienna conference decided 
to use a tuning fork upon a sounding 
board, and actuated by an electromagnet, 
in order to obtain a longer period. At the 
time, attention was called to the fact that 
the magnetic field might change the pitch 
of the fork, and some attempts were made 
by various investigators to detect such an 
effect. Herr O. Kirstein has made a care- 
ful study of this matter, and by using two 
forks in tune when vibrating freely, he 
found that they were no longer in tune if 
one of the forks was actuated by an elec- 
tromagnet. By selecting two forks not 
exactly in tune, and observing the beats, 
and then by changing the period of either 
one, he was able to determine the effect of 
the magnetic field. The following are 
his conclusions. If a tuning fork vibrates 
in a magnetic field in such a way that the 
lines of force are perpendicular to the 
plane of vibration, the pitch of the fork 
is raised. On the other hand, if the lines 
of force are parallel to the plane of vi- 
bration, the pitch is lowered. The change 
in pitch is directly proportional to the 
field strength. The effect of the magnetic 
field is only temporary. For a given field 
strength the decrease in the pitch is great- 
er than the increase. If the plane of vi- 
bration of the fork lies at forty-five de- 
grees to the lines of force, there is no 
change in the pitch.—T'ranslated and ab- 
stracted from Physikalische Zeitschrift 
(Leipsic), November 15. 


A 


Recent Developments in Niagara Power. 

In this article Mr. H. W. Buck de- 
scribes the equipment of the two plants 
operated by the Niagara Falls Power 
Company. The old plant, which con- 
tains ten 5,000-horse-power units, has 
reached the limit of its output, and the 
second plant—which, when completed, will 
have eleven units of a similar output—is 
well along toward its limit. This station 
will be completed by January 1, 1904. 
The equipment of this station is very 
similar to that of the first, except that 
the latest five generators have internal 
revolving fields, instead of the external 
fields of the other machines. An allied 
company is also erecting on the Canadian 
side a plant very similar in its plans to 
the American plants, and which will have 
an output of 110,000 horse-power. The 
water here is taken from the river 
through a short canal and forebay, and 
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discharged through penstocks into tur- 
bines near the bottom of the wheel-pit. 
It is carried away to the lower river 
through a tunnel 1,700 feet long. The 
size of the units selected for the Canadian 
power-house is 10,000 horse-power. The 
dimensions of these machines will not be 
much greater than those of the 5,000- 
horse-power machines, so that a consider- 
able saving in the length of the power- 
house will be effected. Five of these 
machines will be installed at first. They 
are wound for three-phase current at 
10,000 volts, twenty-five cycles. Power 
will be transmitted, according to the dis- 
tance, at 22,000, 40,000 and 60,000 volts. 
A list of the customers of the company 
is given, showing the location, the power 
taken by each, and the distance from the 
power-house. The author thinks that the 
Niagara power system will be vastly in- 
creased within the next ten years. As 
these three power-houses will be connected 
together electrically, there will be almost 
no danger of interruption to the service. 
—Abstracted from Cassiers Magazine 
(New York), December. 
a 

The Brown-Boveri Parsons Turbo-Generators. 

This article gives some data of the 
Parsons steam turbine sets constructed by 
Brown, Boveri & Company. These sets 
are built for outputs varying from 100 
kilowatts to 5,000. For a machine of 
500 kilowatts or less, the speed is 3,000 
revolutions per minute; for 750 and 1,000 
kilowatts, the speed is 1,500 revolutions 
per minute; and for all sizes above these, 
1,000 revolutions. The pressure of the 
steam employed is ten kilogrammes per 
square centimetre for units rated at 300 
kilowatts and under, and twelve kilo- 
grammes per square centimetre for all 
sizes above this. The temperature of the 
steam is 250 degrees centigrade and 300 
degrees centigrade, respectively. The 
consumption of steam varies, of course, 
with the size of the units, but is given 
at 12.7 kilogrammes per kilowatt-hour at 
full load, and 15.2 kilogrammes per kilo- 
watt-hour at half load for the 100-kilo- 
watt set. For the 500-kilowatt set the 
respective figures are 9.1 kilogrammes per 
kilowatt-hour, and 11.2 kilogrammes 
per kilowatt-hour. For the 1,500-kilowatt 
set, the figures are 8 and 9.8 kilogrammes 
per kilowatt-hour. For the 5,000-kilowatt 
set, they are 6.6 and 8.35 kilogrammes per 
kilowatt-hour. The length of the 100- 
kilowatt machine is 5.6 metres, and the 


breadth is 0.95 metre. For the 1,000-kilo- 
watt set the length is ten metres, and the 
breadth is 1.8 metres. The 5,000-kilo- 
watt set is fifteen metres long and 3.5 
metres broad. The generator is directly 
coupled to the turbine without any re- 
ducing gear. The frequency of the gen- 
erator is fifty cycles per second, and they 
therefore have two, four or six poles, ac- 
cording to the speed. The height of the 
machines is about equal to the breadth. 
The weight of a generator set of average 
speed, including the generator, is about 
twenty-five to thirty kilogrammes per 
horse-power.—T'ranslated and abstracted 
from L’Electricien (Paris), November 21. 
a 
Cost of Water Power. 

It has been estimated by Mr. J. C. 
Hawkshaw that France uses water power 
to the extent of 500,000 horse-power. Ac- 
cording to Dr. Louis Bell, the total de- 
velopment of improved water power in 
the United States is 1,500,000 horse- 
power. Unwin estimates that Norway can 
supply 236,000 horse-power from large 
rivers, and that with regulation the quan- 
tity could be increased four times. For 
electrochemical stations alone it is esti- 
mated that in 1890 a total of 27,000 
horse-power was being used. In addition 
to this Canada, Africa, India and South 
America have vast amounts of water 
power stored for the future. According 
to Janet, the cost of water power develop- 
ment in France varies from $21.40 to $150 
per hérse-power, depending upon the head 
of water, the lowest expenditure being 
with a fall of 140 metres in Haute-Savoie. 
At Geneva the first turbines cost $300 
per effective horse-power. The subse- 
quent units erected cost but $95 per 
horse-power, and the completed works 
will cost but $135 per horse-power. At 
Vonvray, on the Rhone, the total cost of 
the first 2,000 horse-power, including 
water rights, was $160 per horse-power. 
The second 2,000 horse-power cost only 
$55 per horse-power. At Lyons the 
highest capital expenditure amounted to 
$420 per horse-power developed. In the 
claret works at Vallorbe, the capital ex- 
penditure for a development of 3,000 
horse-power amounted to $19.45. The 
charges for power in Europe vary con- 
siderably. In Lyons the yearly rental 
is $90 per horse-power, and in Switzer- 
land the average rate is only $30 per 
horse-power per year. At Niagara the 
charge for electrical energy varies from 
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two cents per kilowatt-hour for 1,000 kilo- 
watt hours per month or less, to 0.64 
cent where the monthly consumption is 
from 80,000 to 200,000 kilowatt-hours. 
At Columbus, Ga., electrical power is 
sold to consumers requiring 1,000 horse- 
power and over at $15 per horse-power- 
year, delivered at the secondaries of the 
transformers, the transformers being fur- 
nished by the power company. This 
energy can be used under contract for 
sixty-six hours a week.—Abstracted from 
the Mechanical Engineer (London), No- 


vember 21. 
a 


London Underground Electric Railways 
Power Station at Chelsea. 

The present condition of this large 
power station, which will operate the Lon- 
don Underground Electric Railway Com- 
pany’s systems, and which is located at 
Lots Road, Chelsea, is here described. 
The total length of the system is sixty- 
three miles. The building is 453 feet by 
175 feet, and will be 140 feet high. There 
will be four stacks each nineteen feet in- 
ternal diameter and 275 feet high. On 
account of the poor character of the 
ground, it was necessary to sink the 
foundations thirty-five feet, and all- ma- 
chinery will be installed upon tall con- 
crete piers. The capacity of the building 
at normal load is 57,000 kilowatts, being 
139 feet per kilowatt, including the office 
building, and 1.36 square feet per kilo- 
watt. The building is a steel-frame 
structure sheathed with brick and terra- 
cotta. The boiler room will contain eighty 
water-tube boilers arranged two stories 
high, each having 672 square feet of 
superheating surface and 5,212 feet of 
heating surface. The boilers will be piped 
in groups of eight, each group supplying 
steam for one electric generating set. 
There will therefore be ten sets entirely 
independent. They will be fitted with 
economizers. The main generating sets 
will be ten in number, and consist of a 
horizontal steam turbine running at 1,000 
revolutions per minute and driving a 
three-phase generator at 11,000 volts, 
thirty-three and one-third cycles. The 
normal rating for each generator is 5,500 
kilowatts, and they will carry an overload 
of fifty per cent for two hours with prac- 
tically the same steam consumption. The 
building is fairly well advanced, as the 
steel work on October 15 was in place for 
about half its length up to the roof of 
the engine room, and to the top of the 
coal bunkers over the boiler room. Two 
of the four stacks have reached a height 
of 150 feet, the other two being only fifty 
feet up. All the foundations are com- 
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plete, and the feeder ducts for carrying 
the cables from the power-house to Earls 
Court, whence they will diverge to the 
various substations, are nearly finished.— 
Abstracted from the Tramway and Rail- 
way World (London), November 12. 
a 
Behavior of a Red Colloidal Gold Solution 
Toward an Electric Current. 

It is generally said that colloidal gold 
solutions, as well as the permanent sus- 
pensions, are coagulated and precipitated 
by the passage of electric current, red col- 
loidal gold solutions being simultaneously 
turned blue. Mr. J. C. Blake has investi- 
gated the behavior of completely reduced 
red solution of colloidal gold, formed by 
the action of an ethereal solution of gold 
chloride dried at 170 degrees, on acetylene 
water containing ether. If such a solu- 
tion is contained in an ordinary beaker, 
there is no effect apparent upon passing 
an electric current for hours. This appar- 
ent inactivity is attributed to conditions 
favorable for uniform diffusion. On the 
other hand, if the solution is contained 
in an ordinary U-tube, with an electrode 
in each arm barely entering the liquid 
in order to avoid the diffusing effect of 
escaping gases, electrical migration and 
concentration of the gold may be observed. 
When contact is made, the gold immedi- 
ately begins to settle around the cathode 
with a clear surface of demarcation, leav- 
ing a colorless liquid, but never passing 
the bend of the U-tube. The gold solu- 
tion around the anode grows deeper in 
color for about half an hour, and then 
grows lighter in color, until, after twelve 
hours, only a faint pink tint remains, all 
the gold being now concentrated in a red 
cloud at the bend of the U-tube, except 
for a slight deposit of dark-colored slime 
on the anode. When the U-tube is so 
constructed as to have a long, horizontal 
portion between the two arms, the phe- 
nomena were unchanged, the cloud form- 
ing midway between the poles. The red 
cloud may be diffused by gentle agitation 
or warming, and diffuses simultaneously 
when the current is broken. The explana- 
tion given is that the gold particles are 
originally negatively electrified, and hence 
start toward the anode; but, upon con- 
centrating around the anode, they give 
up their charges and, receiving a positive 
charge, are repelled. ‘These positively 
charged particles meet negatively charged 
particles migrating from the cathode, and 
some sort of union is formed, which prod- 
uces the red cloud at the bottom of the 
tube.—A bstracted from the American 
Journal of Science (New Haven), De- 
cember. 


£ 


Recent Developments in the London Met 
politan Electric Supply Company’s 
Installations. 


In this section of this series of artic 
describing the Metropolitan Supply Co 
pany’s installations, two of the substatic 
are taken up. The first of these for 
part of the Manchester square generati 
station, and receives power from the W 
lisden station at 10,000 volts, reduci 
it to 1,000 volts for working in paral 
with the Manchester square plant. T 
transformers are rated at 100 kilowa 
each. The original installation includ 
eight of these. The new additions cons 
of 2,800 kilowatts in similar transforme 
and 3,255 kilowatts in motor-generato 
This is probably the largest substation 
England. The motor-generators are rat 
at 500 kilowatts each, and the motors =< 
two-phase synchronous machines design 
for 1,100 volts, sixty cycles. The ge 
erators deliver direct current at from 2 
to 230 volts. The machines are built 


separate ‘bed-plates, connected togetl 
through flexible couplings. A seveni 
kilowatt starter set consists of a two-phi 
induction motor driving direct throu 
a flanged coupling a direct-current ge 
erator. The alternating-current switc 
board is of the Ferranti standard ty) 
and the board is practically in duplica 
there being two sets of bus-bars, two s 
of synchronizing gears, and two pairs 

voltmeters. QOil-break switches and fu: 
are used. The other substation is situat 
in Tower street, near Seven Dials, and 
a motor-generator station from which or 
direct current is distributed, though alt 
nating current is transmitted thence 

the Sardinia street station at times. T 
transformers used here are of the Ber 
type, are sixteen in number, and of 1 
kilowatts each. They are arranged 

groups of three. two and three on ea 
side of the two phases. These transfor: 
ers have annular horizontal primary a 
secondary coils, interspersed with one a 
other and interlinked with a number 

radially disposed laminated iron systen 
leaving abundant surface for cooling 

radiation and convection. These trar 
formers supply power to four 500-kilow: 
motor-generators—two installed at tl 
station and two at North street. In adi 
tion to the motor field regulators, the 
are two Cowan regulating transforme 
for the feeders running to the Sardir 
street station. Each gives a variation 
120 volts. It is intended to install 

this station a storage battery rated 

400 amperes for three hours. These w 
be supplied with boosters and balance 
The business of the company has increas 
rapidly, both in supplying lights a 
power. It leases motors and is encouragi. 


the use of its power for heating and coo 


ing. It will be necessary to install adc 
tional machinery to provide for the i 
creased output of the system by next ye: 
—Abstracted from the Electrical Revi 
(London); November 20. 
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The Interstate Independent Telephone Association. 


The Third General Meeting, Held at Chicago, Ill., December 8, 9 and 10. 


The third genera] meeting of the 

Interstate Independent Telephone 
Association was opened at 2 P. M., Tues- 
day, December 8, at the Auditorium Ho- 
tal, Chicago, Ill. A large number of del- 
egates were in attendance, representing 
telephone men from all of the nine states 
included in the organization. 

President Charles E. Hull called the 
meeting to order, and introduced Mr. 
David Levy, who welcomed the delegates 
on behalf of Mayor Harrison. 

A committe was appointed to draft 
resolutions on the death of Mr. Henry C. 
Raney, the first president of the associa- 
tion. 

President Hull in his address declared 
that the independent telephone business 
originated in the needs of those people 
who were not supplied with telephone 
communication, and consequently the 
movement possessed the moral and finan- 
cial support of the public. This was the 
secret of past success, and, he thought, the 
guarantee of future greatness. He sug- 
gested, that in order that the organization 
he successfully maintained, a revision of 
the constitution was cssential, with the 
object of broadening the field of the or- 
ganization and placing it on a sound finan- 
cial basis. He urged the securing of a 
well-equipped, permanent headquarters, 
and made a plea for the solidity of the 
membership and for a general free-will 
spirit of assistance one with the other. A 
committee should be appointed to mature 
plans and to create and foster aggressive 
sentiment in favor of the independent 
telephone movement. The question of a 
distinctive national emblem was raised, 
and the necessity for this pointed out. 
Mr. Hull strongly advocated the imme- 
diate adoption of some emblem which 
would be distinctive in its design and 
meaning. 

The secretary’s report directed atten- 
tion to the decision of the manufacturers 
of telephone and kindred apparatus not 
to entertain the delegates and guests. 

The capital invested in independent ex- 
changes was some $2,000,000, with 2,- 
000,000 subscribers on January 1 of the 
present year. This was without consid- 
ering the rural companies, which aggre- 
gate a half million more. One hundred 
and seventy-five cities, with over 20,000 
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population, have independent exchanges 
operating. The net earnings of twenty 
large companies during the last four or 
five years have been from eight to six- 
teen per cent. Eight years ago Indiana 
had 6,000 telephones; to-day there are 80,- 
000 independent telephones in use. Iowa 
is the banner state, with 1,200 independ- 
ent companies. There are from 80 to 
100 independent companies incorporated 
each week. 

The secretary also pointed out the ne- 
cessity of the adoption of cooperative 
plans and alliances, and of legitimate 
combinations to defeat organized com- 
petitors. Capital must be convinced of 
the possibilities of profit in, and the per- 
manency of, independent enterprises. The 
secretary stated that there were sufħcient 
funds annually to carry out the plans con- 
templated in the report, and enabling the 
employment of competent men to take 
full charge and develop the various de- 
partments. A resolution was passed to 
refer the secretary’s report to a committee 
of nine, for investigation of the recom- 
mendations, this committee to report back 
to the convention. 

A committee of three was appointed to 
call on the Illinois Telephone and Tele- 
graph Company, for the purpose of in- 
viting Mr. Wheeler, of this company, to 
address the convention, and ascertain the 
company’s intention regarding connec- 
tion with outside city exchanges. 

Professor W. E. Goldsborough, chief of 
the Department of Electricity, Louisiana 
Purchase Exposition, then addressed the 
meeting briefly with regard to the pro- 
posed meeting of the organization next 
year at St. Louis. P. 5. D. 


Cricaco, ILL., Wednesday, December 9 
—The morning session was devoted to the 
inspection of exhibits, and a large number 
of the delegates accepted the invitation of 
the Illinois Telephone and Telegraph 
Company to inspect its system. 

President Hull called the second session 
to order at two o'clock. The committee 
appointed on the previous day to confer 
with the Illinois Telephone and Telegraph 
Company, regarding its attitude to inde- 
pendent telephone companies requiring 
long-distance connection, reported that 
this matter could not be taken up at pres- 
ent. In the early spring it was expected 


that cable arrangements would be made so 
that long-distance connections would be 
possible with any company proposing, and 
that was able to furnish good service with 
metal lines. 

Mr. B. F. Wasson, of Clinton, Iowa, ad- 
dressed the convention regarding a collec- 


tion of relics of the telephone industry, for 


an exhibition at the Louisiana Purchase 
Exposition. He suggested that this col- 
lection might be termed an exhibition of 
the independent telephone interests. Sixty 
square feet of space was first applied for, 
but an increase had been found necessary, 
and an exhibit space of 1,000 feet had 
been given. This exhibit would unques- 
tionably be interesting, and the associa- 
tion’s cooperation was desired. All express 
expenses would be defrayed for those send- 
ing exhibits. A motion to endorse this 
exhibit was unanimously carried. 

Mr. Theodore Gary, of Macon, Mo., ad- 
dressed the convention regarding the class- 
ification of freight rates and the treatment 
by the railroads of the smaller exchanges. 
The present dry battery instruments were 
under the same classification as the old 
wet battery, and cost four cents apiece 
from Cleveland to the western portion of 
Missouri, and three cents to Chicago. On 
roturning empty cells, these were under 
the wet battery classification, instead of 
under the regular charter rate. Mr. Gary 
urged the appointment of a committee to 
look into this matter. The Missouri rail- 
roads demanded free telephone service, and 
the matter needed adjustment to give the 
small exchange operator a fair opportu- 
nity. After considerable discussion, three 
committees of three each were appointed— 
one to take up the question of freight 
classifications, one to secure paid telephone 
railroad service, and the other dealing 
with the express companies. 

The committee appointed to act on sug- 
gestions and recommendations in the ses- 
retary’s annual statement, reported that 
the convention was too short to prepare 4 
permanent constitution and by-laws, and 
the chairman was authorized to appoint a 
special committee, consisting of President 
Hull, Messrs. Cheadle, Moulton and Good- 
rich, to prepare a suitable constitution, 
enabling the association to continue until 
permanent organization was perfected. 
This committee was to report to the full 
committee. It was recommended, first, 
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that the association be incorporated, with- 
out capital, profit or hability; second, that 
the organization cover the present states 
in the association, with such other states 
or territories as may be deemed essential 


. to cooperation ; third, that the membership 


fee for operating exchange company, toll 
line company, individual or corporation, 
be $5 annually, with an additional tax, 
according to the character of the exchange ; 
fourth, that contracts for toll line connec- 
tions be uniform, with also, as far as pos- 
sible, uniform rates based on telephones in 
operation. 

The committee presented a resolution 
that a permanent committee, consisting 
of President Hull and Messrs. Rex, Cole- 
man and Barnhart, be appointed to carry 
out these recommendations and effect the 
association organization. 

Professor J. C. Kelsey read an interest- 
ing paper on “The Standardization of 
Apparatus,” and urged that a committee 
be appointed by the association, com- 
posed of representative engineers of vari- 
ous companies, who would have power to 
make tests, with a view to the standardiza- 
tion of apparatus and material for all 
independent companies. 

This was followed by a paper written 
by Mr. W. C. Polk, of Kansas City, Mo., 
and which was read by the secretary. The 
subject of this paper was “The Stand- 
ardization of Construction,” and set forth 
the difficulties of such standardization. 
The author suggested a national organiza- 
tion board, composed of experienced prac- 
tical engineers and construction superin- 
tendents from all parts of the country, 
on which investors and operating owners 
could call for advice, which would be con- 
scientiously and intelligently furnished. 

Mr. H. V. Critchfield took the floor, 
representing President Wheeler of the 
Illinois Telephone and Telegraph Com- 
pany. He confirmed the report of the 
committee, and stated that construction 
work would be started next spring, with 
a view to having toll lines radiating in 
many directions from Chicago. 

The meeting adjourned after the com- 
mittee on credentials recommended that 
no one be admitted to the future sessions 
unless possessed of a certificate endorsed 
by the company he represented. 

P. S. D. 


Cuicaco, Thursday, December 10— 
The third session opened promptly at 10 
A. M. Several interesting papers were 
read and discussed. An important topic 
of discussion was “The Rights of Tele- 
phone Companies on Public Highways.” 

Mr. Henry A. Barnhardt, of Roches- 
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ter, Ind., read a paper entitled “Where 
Should the Line of Demarcation Be 
Drawn between Independent Operating 
Companies and Manufacturers, and the 
Bell?” Mr. David Prewitt read a paper 
on “What Should Be the Representation 
of Independent Companies in the Asso- 
ciation in Voting?” Mr. J. S. Bailey, JT., 
Toledo, Ohio, read a paper on “Independ- 
ent Toll Line Systems, and Is the Time 
Ripe for Merging?” 

Mr. Bailey said that during the past 
four years the large independent tele- 
phone interests in St. Louis, Indianapolis, 
Cleveland, Pittsburg, Buffalo, Philadel- 
phia, Baltimore, Minneapolis, Kansas 
City and Chicago have been constructing 
and equipping long-distance systems with 
copper circuits to the territory in the 
vicinity of each of these cities. Up to 
date the investment had been made of 
between $15,000,000 and $20,000,000. A 
number of the above citics representing 
the square system are connected together 
by tratlic arrangements. lle predicted, 
within two years, the consolidation of 
these companies, representing by that 
time capital of not less than $50,000,00U 
and giving independent long-distance 
service as extensive as the Bell, and reach- 
ing fifty per cent more subscribers in 
the Western and Middle States. This 
service, when it comes, would be good to 
all points instead of to a few. 

Mr. Brooks, of Minnesota, directed the 
attention of the convention to the action 
of the Postmaster-General, ordering the 
St. Paul post office to use only Bell serv- 
ice, although the postmaster had found 
independent service satisfactory. ‘The 
reason given was that it was nothing 
political, but for the good of the public 
required that the company should be used 
which gave long-distance connection with 
Washington. ‘This point was made only 


by eastern cities not possessing independ- 


ent companies, as Boston, New York and 
Washington. 

W. H. McDonough read a paper en- 
titled “Are Our Telephone Periodicals 
Careful as to Business Relations Sus- 
tained by Contributors.” 

The following officers were elected: 

President, the Hon. H. Barnhart, 
Rochester, Ind. 

Vice-president, E. H. Moulton, Minne- 
apolis. 

Secretary, E. M. Coleman, Louisville, 
Ky. 
‘Treasurer, A. B. Conklin, Aurora, Ill. 

Executive Board—lIllinois, the Hon. 
Charles E. Hull; Iowa, J. S. Bellamy; 
Indiana, O. Rex, chairman; Wisconsin, 
Richard Valentine; Ohio, W. Guy Jones; 
Missouri, H. G. Conger; Kentucky, W. 
Matthews; Kansas, Charles E. Wells; 
Pennsylvania, J. G. Splane. 

Convention adjourned. 

The afternoon was passed in visiting 
exhibits, after which the annual banquet 
was held, which was very largelv attended. 


Parsons Steam Turbines in the 
United States and Canada. 

Mr. George Westinghouse makes t 
important announcement that for t 
Westinghouse Machine Company, of Pitt 
burg, he has acquired from Mr. C. . 
Parsons the full rights to manufactu 
in the United States and Canada the we 
known Parsons steam turbines for all pu 
poses, including marine propulsion, at 
that a special department will be o 
ganized at the works for the introductic 
of this engine in order to more effective 
promote its use upon all classes of vesse] 
including warships of every type. Th 
new department will work in close tou 
with all the steamship builders in tl 
country. 

Mr. Westinghouse when questioned, r 
specting the matter, said: “The stea 
turbine is not a new and comparative 
untried invention as many laymen sce. 
to think. There are half a million hors 
power of Parsons steam turbines in dai 
operation in different parts of the worl 
84,000 horse-power of these are in stea 
vessels. In the United States alone the 
are 60,000 horse-power of the stationa: 
type used in connection with electric lig] 
and power in continual operation, ar 
150,000 horse-power more are already co} 
tracted for and now under constructic 
at Pittsburg, where units as large as 8,0( 
lorse-power are being built. The impre 
sion in the public mind that the stea 
turbine is a new thing, is probably due | 
the fact that attention is frequently calle 
to new makes of turbines. The fact 1 
these new types have not demonstrated ar 
superiority over the Parsons. I have mac 
a broad investigation of this questio) 
with the result that the Parsons turbir 
is the one with which I have concluded 1 
ally my interest. We shall build up 
great marine turbine industry in tl 
United States. The importance of tl 
marine turbine has not been overest 
mated, and it is long past the stage « 
experiment. For passenger ships, freig} 
ships, yachts, and for battleships, not le: 
than for torpedo boats, the turbine is ur 
questionably the best engine. For plea 
ure craft the turbine surpasses all othe 
forms of engine, because of its absolut 
freedom from vibration. Its com pactne: 
recommends it for all classes of vessel 
In torpedo boats the saving of room - 
needed to accommodate other machiner 
In naval cruisers and battleships, the m 
gines lie so much closer to the ship’s ke 
as to make them far less likely to be ir 
jured by the enemy’s shots. We need ne 
call the-turbine the engine of the future 
it) is, decidedly ‘the.engine of the present. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A Synchronism Indicator. 

The accompanying illustrations show a 
synchronizing indicator manufactured by 
the General Electric Company, Schenec- 
tady, N. Y. Fig. 1 shows the synchron- 
ism indicator with pivoted bracket. This 
indicator, however, is so designed that it 
can be used with a swinging bracket. Fig. 
2 shows the external reactance and re- 
sistance used with the synchronism indi- 
cator. 

This indicator is equally adaptable to 
single-phase, two-phase or three-phase ap- 
paratus. The phase displacement neces- 


sary for operation of the instrument is 


Fic. 1.—NYNCHRONISM INDICATOR WITH 
PIVOTED BRACKET. 


accomplished by a suitable reactance and 
resistances mounted in an external cage. 
These indicators are made for 
back connections only. 

This indicator shows whether 
the incoming machine is running 
too fast or too slow, and therefore 
presents many time-saving possi- 
bilities. 

The diameter of the dial of the stand- 
ard instrument is eight inches, thus per- 
mitting observation by the operator of 
the engine or water-wheel, as well as by 
the switchboard attendant. The construc- 
tion of the indicator is similar to that 


of a small motor, the field of which is 
energized from the synchronizing buses 
excited by the machine that is running. 

The armature is of the drum type, 


Fic. 2.—ExTERNAL REACTANCE AND REsIsT- 
ANCE FOR SYNCHRONISM INDICATOR. 


having two coils rigidly fastened at right 
angles to each other and connected in 
series. 

Both the reactance and resistances are 
intended to be placed behind the board. 
The reactance is contained in a metal 
case, on the outside of which is fastened 
a socket containing an incandescent lamp, 
which serves as the resistance. All syn- 
chronism indicators are made for 110-volt 
circuits, unless otherwise specified, but the 
manufacturer states that they will oper- 
ate properly on any voltage from 100 to 
125. 

The words “fast” or “slow” on the dial 
indicate that the frequency of the electro- 
motive force at the terminals of one ma- 


Fic. 3.—SYNCHRONIZING RECEPTACLE 
AND PLUG. 


chine is respectively higher or lower than 
that on the other—that is, clockwise rota- 
tion of the pointer means that the incom- 
ing machine is running at too high a 


speed, counter-clockwise rotation meaning 
too low a speed. 

These indicators are furnished without 
receptacles, plugs or brackets, unless other- 
wise ordered. ‘Two styles of plug re- 
ceptacles are necessary in synchronizing, 
and three styles of connection plugs are 
necessary. Fig. 3 is a typical synchro- 
nizing receptacle and plug. 


A New Flush Receptacle. 

The accompanying illustration shows 
the new flush receptacle made by the 
Trumbull Electric Manufacturing Com- 
pany, of Plainville, Ct. The main feat- 
ures of this receptacle are that it fits into 
any standard switchbox, without the use 
of a special plug, and that it is made to 


FLusuH RECEPTACLE. 


take the ordinary Edison base-attaching 


plug, such as is used for tapping into — 


incandescent lamp fixtures for a fan mo- 
tor or a desk lamp. This device will be 
found of great convenience to any one 
using an Edison plug. When it 1s not 
plugged in, the apparatus presents a fin- 
ished appearance, as it 1s fitted with a 
nickel-plated cover which drops smoothly 
into place. 


Special preparations have been made at 
all of the theatres on the Proctor circuit 
for an appropriate observance of the 
Christmas holidays. The electrical feat- 


ures introduced by Mr. Proctor during 
this period will be of an exceptional na- 
ture. He is one of the pioneers in the 


adaptation of electricity for illumination 


and spectacular effects in theatricals, and 
the display during the coming holidays 
will be of a particularly elaborate nature. 
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Straight-Bridge Transmitter. 

The straight-bridge transmitter shown 
in the accompanying illustration is one 
of the products of the telephone depart- 
ment of the Electric Gas Lighting Com- 
pany, of Boston, Mass. 

This company claims that the best skill 
and the most painstaking effort of its me- 
chanical and engineering departments 
have been involved in the creation of the 
Samson transmitter. The front is a heavy 
brass casting, well nickel-plated, and fitted 
with a genuine rubber mouthpiece. The 
main diaphragm is an aluminum disc two 
and one-half inches in diameter and in- 
sulated from the case by a pure rubber 
band. Dampening springs are used, hav- 
ing rubber terminals of improved design. 
The company claims to be the first manu- 
facturer to dispense with the use of a 
heavy bent bridge and to substitute a per- 
fectly flat one which is interchangeable. 
The construction of the moisture-proof 
granule chamber is new in design, and 
it consists of a rigid disc of metal fastened 
to the diaphragm having a depression in 


Tue TRANSMITTER, THREE INCHES DIAMETER. 


which is secured the front electrode of 
polished carbon. A cup of resilient metal 
forms the granule chamber and carries 
the polished carbon back-electrode. It 
is fastened to the disc by means of a ring 
and the lugs shown in the illustration. 
This mode of construction secures the 
full benefit of the vibratory action of the 
main diaphragm, and produces a granule 
chamber which is moisture-proof. 

The case in the Samson transmitter 
forms no part of the circuit. Accidental 
contact with high-tension outside circuits 
is therefore avoided. The method of con- 


struction and location of the terminals is 
a new departure in transmitter construc- 


tion. The connecting screw upon the 


heavy collar which is insulated from the 


bridge by mica forms the terminal of the 


front electrode, while the central post, 
also insulated by mica from the sleeve 


which formed a portion of the previous 


circuit, serves as the other terminal. 
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Power Plant Accidents. 

Within the past thirty years the num- 
ber of boiler explosions has increased so 
that many states have passed laws restrict- 
ing the pressure carried and requiring ex- 
aminations at frequent periods as a safe- 
guard. During the past twenty years 
there has developed another factor in the 
power plant that is even more dangerous, 


GRANULE CHAMBER, ENLARGED. 
3 


namely, the flywheel break, and records 
show a considerable loss of life and proper- 
ty from this source. The increase of ‘heavy 
strains in the exacting duty of street rail- 
way, lighting and power work is, in a 
measure, responsible for this, but in the 
main the trouble can be traced to a great 
extent to the same cause as that which 
produces the boiler explosion—overload. 

Whether a flywheel accident insurance 


STRAIGHT BRIDGE SHOWING INSULATED 
TERMINAL. 
policy is carried or not, there is another 
precaution that is becoming more gen- 
erally recognized all the time by power 
plant managers and mill owners, namely, 
the automatic engine-stop, which is a me- 
chanical device operated by electricity. It 
automatically closes the throttle at any 
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predetermined overspeed, so that a fly- 
wheel can never reach the danger point, 
and by equipping with this automatic en- 
gine-stop, the accident is averted entirely, 
thus saving lives, destruction of property, 
and especially saves the loss of business 
due to shutdown for repairs. This pre- 
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ventative feature is where it surpasses 
actual insurance, for the latter only re- 
munerates, and that only after the damage 
is all done. 

With engine-stop “insurance,” there 18 
only one premium to pay—the first cost 
of the apparatus—and if the engine races, 
the engine-stop prevents an accident and 
no property is destroyed. 

On September 10, the Boston Herald 
contained a despatch from New York re- 
garding the discussion of liability under- 
writers about increasing rates when no 
engine-stop and speed-limit system is used. 
To quote the despatch: 

“New York, September 9—A number 
of prominent officials of the liability in- 
surance companies have been discussing 
informally the advisability of increasing 
rates upon manufacturing plants, where 
no engine-stop or speed-limit system is 
used. | | 
“With the enormous increase in high- 
speed power the hazard from runaway en- 
gines, bursting flywheels, and similar 
avoidable accidents has become so great 
that liability underwriters feel that some 
material advance should be made in order 
to meet the extra risks. Hardly a day 
passes that the newspapers do not contain 
accounts of cagualities which might have 
been avoided had an engine-stop or speed- 
limit system been installed. 

“The liability underwriters argue that 
if the fire insurance companies can afford 
to differentiate between ‘sprinkled’ and 
‘unsprinkled’ risks, the casualty com- 
panies should make a like distinction. 

“The Consolidated Engine-Stop Com- 
pany, of 100 Broadway, which controls 
the Monarch engine-stop and speed-limit 
system, which has been installed by a large 
number of progressive manufacturers, has 
made such a record for accidents avoided, 
that some of the most prominent liability 
underwriters have suggested that its use 
be made compulsory in the same way that 
certain safety devices are insisted upon 
by the board of fire underwriters in the 
installation of an electric plant. 

“No definite action has been taken as 
yet, but it will be formally discussed in 
the fall.” 

The Consolidated Engine-Stop Com- 
pany referred to in the despatch, has lately 
installed the Monarch engine-stop and 
speed-limit system in the power stations 
of the Boston & Northern Street Railway 
Company ; Berkshire Street Railway Com- 
pany, Pittsfield; Springfield & Eastern 
Street Railway Company, Palmers ; Con- 
necticut Railway and Lighting Company; 
Edison Electric Illuminating Company, 
Brockton ; Lowell Electric Light Corpora- 
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tion, Lowell; Malden Electric Company, 
Malden; Suburban Gas and Electric Com- 
pany, Revere; Albany & Hudson Railway 
Company, Albany; Hoosac Valley Street 
Railway Company, North Adams. It is 
also equipping large numbers of manufac- 
turing establishments throughout the 
country. 


Electrical Company Reorganizes. 

The Fidelity Electric Company, In- 
corpnorated, of Lancaster, Pa., formerly the 
George C. Towle Manufacturing Com- 
pany, which has lately been reorganized 
for $50,000 capital, began business in 
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castings are of cast steel, of the highest 
permeability, the body being cast in one 
piece. 

The field coils are form wound and 
dipped in a special insulating compound 
and are wrapped with varnished linen be- 
fore being taped. 

The armature is barrel wound, and is 
of the ventilated type; air ducts being 
provided from the interior of the core 
to the exterior. 

The commutators are constructed of 
drop forged bars and the washers and 
core of carbon steel to withstand the strain 
of drawing up in course of construction. 


Fig. 1.—INTERIOR OF Macuine Suor, FIDELITY ELECTRIC Company, LANCASTER, Pa. 


1896 in the two upper floors of a build- 


The sliding bases in the larger sizes are 


ing, and has been gradually increasing in 
its product until it now has an extensive 
system of buildings. 

The company began as manufacturers 
of fan motors exclusively, then added a 
line of small power motors and generators, 
which it has gradually increased in ca- 
pacity. Fig. 1 shows the interior of part 
of the machine shop, which is equipped 
with modern tools. The total floor space 
of its buildings is 12,000 square feet. 


Fie. 2.—New Tyre Moror. 


Among the latest types of motors is ita 
type “P,” shown in Fig. 2, built from one- 
sixteenth to ten horse-power, which recom- 
mends itself on account of its adaptability 
for back gearing, or for inverting for ceil- 
ing suspension. The motors are all multi- 
polar and of moderate speed. The body 


parallel machined sliding bars, and in the 
smaller, the now almost universally used 
platform base. 

The officers of the new company are 
C. F. Stauffer, president; B. G. Stauffer, 
treasurer and general manager, and M. S. 
Graver, secretary. 


An Automatic Time Switch. 

The Hartford time switch, shown in 
the accompanying illustration, auto- 
matically opens and closes an electric cir- 
cuit at any predetermined time. When 
the automatic use of the switch is not de- 
sired, it can be instantly disconnected 
from the clock, when the hand trip pro- 
vides an independent means for operating 
the switch. 

The time for automaticallv operating 
the switch can be quickly and easily 
changed.. The eight-day Seth Thomas 
clock, which is used with this switch, en- 
sures absolute accuracy in time and cer- 
tainty in operation. 

The switch is of the rotary, double-con- 
tact type, with quick break of approved 
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length. The operation is entirely me- 
chanical and no magnets are used. 

By a special attachment the switch can 
be arranged to light show windows or 
signs for two periods each night. 

Thorough and long tests in service have 
fully demonstrated the accuracy, durábil- 
ity and practicability of this switch under 
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all climatic conditions and varying tem- 
peratures. l 

This apparatus is made in three sizes, 
ten, twenty and thirty amperes, any volt- 
age up to 250, for alternating or direct 
current, by the Hartford Time Switch 
Company, Hartford, Ct. 
=_> 

A New Form of Reflector. 

The Pardridge Shade and Reflector 
Company, 183 and 185 Dearborn street, 
Chicago, Ill., has placed on the market a 
reflector for incandescent lamps which is 
meeting with the approval of supply men 
all over the country. 

This reflector can be adjusted to fit any 
incandescent lamp of any candle-power or 
base. It is four inches in diameter, one 
and three-eighths inches high, and is made 
of brass, heavily nickel-plated and highly 
polished on the inside. The device is fitted 
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with a small ring attachment that prevents 
the metal spring of the reflector from com- 
ing in contact with the metal of the socket. 
This avoids any possibility of a short-cir- 
cuit. : 

For decorative purposes, the reflector 18 
furnished in colors—green, red, blue, and 
yellow. 
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Interests Represented at the Convention of the Interstate Independe. 


Kellogg Switchboard and Supply Com- 
pany—W. W. Dean, A. E. Balke, R. H. 
Madison, F. J. Dommerque, R. S. 
Mueller, W. A. Lutz, Paul Bossert, A. B. 
Kratz, H. Klein and W. R. Hind. 


Automatic Electric Company—H. D. 
Critchfield, J. F. Cook, H. S. Durant, 
H. D. Ogden, W. E. Cooke and F. L. 
Lucia. 

The Central Telephone and Electric 
Company—J. S. Cumming, C. H. Wallis 
and W. F. Gradoulph. 

Standard Underground Cable Com- 
pany—J. R. Wiley, E. J. Peitzcher, W. M. 
Rogers and A. A. Anderson. 

F. B. Badt & Company—F. B. Badt 
and G. M. Willis. 

Williams-Abbott Electric Company— 
L. Sands. 

Chicago Telephone and Supply Com- 
pany—G. A. Briggs and R. L. McCoy. 

American Conduit Company—John R. 
Cravens and W. J. Barrett. 

Crouse-Hinds Electric 
F. S. Skeel. 

Moon Manufacturing Company—F. H. 
Wood and H. E. Procunal. 

National Wire Corporation—R. B. 
Abbott. 

Kaster Electric Manufacturing Com- 
pany—A. J. Witherell and F. G. Vickeo- 
son. 

McRoy Clay Works—E. F. Kirkpat- 
rick. 

Illinois Electric Company—M. McNeil, 
C. J. Litschel and C. L. Pierce. 
F. Bissell Company—M. 5. 
E. B. Terry and W. S. Bissell. 

Sterling Electric Company—W. E. 
Doolittle, H. A. Taylor, S. B. Fowler, 
H. S. Bullock, H. T. Doolittle, Evan 
Shelby, K. V. Murry and G. W. Met- 
calfe. 

W. J. Ball Manufacturing Company— 
W. J. Ball and L. G. Le Baurveau. 

Fulmer-Kuester-Schroeder Company— 
J. W. Fulmer, D. M. Fulmer and H. C. 
Miller. 

W. H. Anderson & Sons—W. R. Ander- 
son and Thomas Tapp. 

Raber & Watson—A. D. Watson and 
P. E. Raber. 

American Carbon and Battery Com- 
pany—T. P. Gleeson. 

Chicago Writing Machine Company— 
R. E. Hill, F. W. Pardee and S. J. Sieg- 
fried. 

New Haven Novelty and Machine 


Company— 


Walker, 


Telephone Association. 


Company—H. G. Thompson and Charles 

Luke. 
Warner 

Warner. 


Electrice Company—T. W. 


Indiana Steel and Wire Company— 
Robert Miller. 

Western Telephone Manufacturing 
Company—J. E. Keelyn, W. G. Peacock 
and E. Schwartz. 

Maltby Lumber Company—E. E. Rey- 
nolds. . 

The Allen-Hussey 
Huff. 

Miller Anchor Company—C. H. Miller 
and F. B. Miller. 

Crawfordsville Wire and Nail Com- 
pany—Robert Schweitzer and H. E. Cobb. 

Electrose Manufacturing Company— 
H. E. Cobb. 

American Stone Conduit Company— 
George Painter. 

Chicago Nut Company—C. F. Messin- 
ger. 


Company—C. J. 


National Carbon Company—F. H. 
Murray, M. H. Moffett and A. V. Ward. 

Frank B. Cook—Frank B. Cook, J. A. 
Cook, H. R. Cook, J. F. Thompkins, C. E. 
White and F. A. Parker. 

Vesta Storage Battery Company— 

Monarch Telephone Manufacturing 
Company—W. H. Trimm, E. E. Yaxley 
and J. C. Hubacher. 

American Electric Fuse Company— 
F. H. Jones. 

Gordon Battery Company—E. M. 
Deems. 

Elmore - Fowler - Jacobs Company — 
J. H. Fowler and Ellinge Elmore. 

Western Lumber and Pole Company— 
B. F. Vreeland. 

North Electric Company—Charles H. 
North, F. F. Sapp, R. Hendrickson and 
F. Pratt. 

Chicago Insulated Wire Company— 
W. M. Smith. 

American Electrical Works—Francis 
E. Donohoe. 

Gould Storage Battery 
E. L. Drappen. 

American Circular Loom Company— 
T. G. Grier. 

H. B. Camp Company—J. A. Ham- 
mett. 

C. L. Pierce, Jr. 

Wesco Supply Company—J. W. Hardy. 

Lindsley Brothers—E. A. Lindsley, 
secretary. 


Company— 


Baker 
Baker. 


Okonite Company—George T. Mans 
Signal Phone Company—R. B. Rog 
and E. E. Salisbury. 


Eureka Electric Company—I. 
Kusel, V. Rosenow, H. G. Kusel, H. 
Foote and R. Mitten. 

Nungesser Electric Battery Compe 
—H. G. Rogers and Thomas Grier. 

Hipwell Manufacturing Compan: 
H. H. Hipwell. 

American Electric Telephone Comp: 
—J. G. Ihmsen, P. C. Burns and H. 
Clausen. 

John A. Roebling’s Sons Compan) 
W. W. Alfesk, George C. Bailey, W. 
Slingluff and G. W. Swan. 
Electric 


Engine Company—Ellis 


Ewing-Merkle 
William G. Brown. 


Nicholas Selector Company—W. 
Rich, C. A. Rich and C. E. Nicholas 


Company 


Annual Meeting of the Electrica 
Trades Society. 

The eighth annual meeting of the El 
trical Trades Society, of New York, y 
held at Muschenheim’s Arena, New Y 
city, on Tuesday evening, December 
The business meeting began shortly af 
six o’clock, and adjourned at 7.30 . 
dinner. The attendance was quite lar 
and a number of visitors from other 
cieties were in attendance. The repo 
of the officers were very gratifying, a 
showed that the society was in a v 
healthy condition, and increasing 
membership and importance. 

The board of directors were elected - 
the ensuing year, as follows: H. A. Re 
J. H. Dale, R. E. Gallaher, J. P. M 
shall, J. J. Gorman, F. V. Bennis a 
H. R. Swartz. 


New York Electrical Society. 

The 239th meeting of the New Yc 
Electrical Society will be held at i 
American Institute, 19 West Forty-fou: 
street, New York city, Wednesday, I 
cember 16, at 8 P. M. 

The subject of the evening will be “1 
Evolution of the Electric Railway Moto 
by Mr. S. T. Dodd, of the Stanley Elect 
Manufacturing Company, Pittsfield, M: 
The lecture will be freely illustrated 
lantern~slides. 


— wes 


876 


BOOK REVIEWS. 


“ Whittaker’s Electrical k 
book.” Edited by Kenelm Edgecumbe. New 
York. The Macmillan Company.* 


*In the issue of the ELECTRICAL REVIEW 
for November 21, 1903, the price of this 
book was given as $1. The publishers 
have since informed us that this should 
have been $1.75, and regret that this error 
(on their part) was made. 

“Cours d'flectricité.” Vol. ii. H. Pelat. 
Paris. Gauthier-Villars, Imprimeur-Libraire. 


Paper. 6145 by 10 inches. 554 pages. Sup- 
plied by the ELECTRICAL REVIEW at $4. 


These books have been prepared by the 
author for use in the course of the Faculty 
of Sciences, Paris. Vol. i considered elec- 
trostatic, Ohm’s law, thermoelectricity ; 
and the present volume takes up electro- 
dynamics, magnetism, induction and elec- 
trical measurements. The ground is cov- 
ered very thoroughly, and without an ex- 
cessive use of mathematical demonstra- 
tions. 


“Electric Toy Making.” Fifteenth edition. 
T. O'Conor Sloane. New York. Norman W. 
Henley & Company. Cloth. 183 pages. 5 by 
7 inches. Numerous illustrations. Sup- 
phed by the ELECTRICAL REVIEW at $1. 


This little book describes the simpler 
forms of electrical apparatus with which 
an amateur is most likely to be supplied. 
It gives instructions for constructing 
electromagnets, and several simpler forms 
of electric motors, as well as some in- 
genious toys. Instructions are given for 
constructing simpler telephone and tele- 
graph instruments, and a number of pretty 
and interesting experiments is described. 


“Arithmetic of Electricity.” Sixteenth 
edition. T. O’Conor Sloane, New York. Nor- 
man W. Henley & Company. Cloth. 162 


pages. 5 by 7 inches. Diagrams. Supplied 


by the ELECTRICAL REVIEW at $1. 

This book is a practical treatise on elec- 
trical calculations of all kinds, reduced 
to a series of rules, involving only ordi- 
nary arithmetical operations. Each rule 
is illustrated by one or more problems, 
showing the application and assisting 
greatly in making the method clear. It 
should be a valuable book to the prac- 
tical man, and especially to those who can 
not use algebra and the higher mathe- 
matical processes. 


“Wireless Telegraphy.” Charles Henry 
Sewall. New York. D. Van Nostrand Com- 
pany. Cloth. 229 pages. 51% by 8% inches. 
Many illustrations and diagrams. Supplied 
by the ELECTRICAL REVIEW at $2. 

This work is marked by conciseness of 
text, logical and instructive arrangement 
of matter, and clearness of illustration. 
Inventors and inventions named have been 
discriminatingly treated, and their work 
described with a restraint that indicates a 
mastery of the subject. A feature of merit 
is the chapter on receiving devices, con- 
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taining many not generally known. An- 
other is the discussion of the comparative 
merits of wireless and wire telegraphy, in 
the course of which the backwardness of 
American telegraph companies to adopt 
improved methods of transmission is made 
very plain. It is cleverly indicated that 
the commercial future of wireless will 
have a strong competitor in the existing 
wire lines under their use with systems of 
rapid telegraphy already practically per- 
fected. The reader is given the impres- 
sion—in the reviewer’s opinion, a Just one 
—that the achievements of space teleg- 
raphy so far would make us feel ashamed 
of our primitive use of a wire line, capable 
as it is of bearing electric waves with a 
facility that makes emission of signals 
from a vertical wire seem difficult indeed 
by comparison. The quantity of matter 
warrants a fuller index, and the book 
might legitimately have been enlarged 
both in matter and in contemporary value 
by a fuller expression of the auth- 
or’s running comments. ‘There is undue 
condensation of the theoretical] part: if 
the history and nature of Hertz waves 
were elaborated more, the admirable con- 
ciseness of descriptions of different sys- 
tems would be better appreciated. The 
omission of some matters, perhaps of too 
recent occurrence to be included, is to be 
regretted. The work of Tesla is given 
considerable attention. ‘The Stone sys- 
tem, constituting what is probably the 
most scientific treatment of genuine tun- 
ing, and the most recent work of Lodge 
and Muirhead, are not referred to in the 
book. The chief fault, however, is that one 
wishes there was more of it. It is to be 
hoped that future editions will remedy 
this defect. At any rate, the present edi- 
tion can not be omitted from any collec- 
tion of works on wireless telegraphy. 

“The Electrical Engineer’s Pocketbook.” 
Horatio A. Foster. New York. D. Van 
Nostrand Company. Flexible leather. 1.000 
pages. 4144 by 6% inches. Numerous illus- 
trations. Supplied by the ELECTRICAL Re- 
VIEW at $5. 

This is the third corrected edition of an 
already popular handbook. The several 
departments have becn revised by special- 
ists in each line, and the whole work has 
been carefully prepared by the author in 
collaboration with a number of eminent 
professional men. There are numerous 
tables, and the formule are not only given, 
but the manner in which these are derived 
is also shown. Accurate descriptions of 
measuring instrument tests are given, and 
a short treatise is accorded to each piece 
of apparatus. The tables of dimensions 
and constants are accurately worked out, 
and are so arranged as to afford easy 
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reference. Every method described in this 
handbook is carefully illustrated, and 
practical examples are given showing the 
use of the formule. The book has been 
brought up to date, and affords the en- 
gineer the most modern conclusions of 
experimenter and designer. It will not 
only be valuable to the electrical engi- 
neer, but the information is so complete 
that the mechanical and the civil engineer 
will also find the book of great practical 
value. 


Wireless Telegraphy Notes. 


The London Times, of November 10, 
states that during Marconi’s voyage to 
Gibraltar, on H. M. S. Duncan, messages 
were received on board daily after the ves- 
sel left Portsmouth. During rough 
weather one of the special wireless gaffs 
was carried away, but, notwithstanding 
that this reduced considerably the height 
of the masthead wires, the reception of 
the messages on board continued in an 
uninterrupted manner. During the sev- 
eral days’ stop at Gibraltar, tests were car- 
ried out with the object of ascertaining 
the relative efficiencies of different forms 
and arrangements of acrial wires. Mes- 
sages were always received from England 
with regularity when the arrangement 
which Mr. Marconi had anticipated 
would be necessary for the purpose was 
used. These messages passed across the 
whole of Spain. It seems that messages 
could not be sent from Gibraltar to Poldhu 
with the apparatus on the ship. 

lt is reported that a large wireless tele- 
graph station is being constructed at Bari. 
The station will be able to communicate 
with other stations established along the 
Italian coast, with vessels in the Adriatic, 
and the Montenegran station at Antivari. 
The wireless telegraph stations at Mad- 
dalena, Monte Mario, near Rome, Pal- 
maria, Cozzo and Spadafora, Italy, are 
already working. The first two are ex- 
clusively for military purposes; the others 
will be open to the public. The site for 
another powerful Italian station has been 
chosen at San Rassone. It is said that 
this station will be able to communicate 
with Argentina and with the stations at 
Table Head, Cape Cod and Poldhu. A 
new Marconi station has beén commenced 
at Fraserburgh, on the Aberdeenshire 
coast, for the purpose of testing the large 
power stations overland. 

The report of the Indian Telegraph 
Department (India) states that wireless 
telegraphy has been established between 
Sangor Island and the Sandheads, and 
difficulty is encountered only during 
thunder-storms. 
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CURRENT ELECTRICAL NEWS 


= 


DOMESTIC AND EXPORT. 


TELEPHONE COMPANY NOT TO APPEAL—It has been decided 
by the American Telephone and Telegraph Company not to ask for a 
rehearing before the United States Court of Appeals in the Western 
Union-Bell Telephone royalty case, which was decided in favor of 
the telegraph company on October 7 last. Counsel for the telephone 
company has notified counsel of the Western Union Telegraph Com- 
pany to this effect. The telephone company had thirty days in 
which to petition for a rehearing. which was extended to December 4. 
The next step in the case will be the appointment of an auditor by 
the court to determine the payment to be made by the telephone 
company, or a petition for a writ of certiorari for a hearing before 
the Supreme Court. 


EXTENSIVE IMPROVEMENTS AT DURBAN, SOUTH AFRICA 
—About $14,000,000 is the estimated cost for the projected port im- 
provements at Durban, South Africa. For the construction of three- 
story wharf sheds about $250;000 will be expended. A customs and 
bonded warehouse will cost some $250,000. Cranes and other ma- 
chinery will entail an expenditure of nearly $60,000. For extensions 
to the hydraulic system $125,000 has been allotted. The expenditure 
of about $100,000 will be incurred for the equipment of new work- 
shops. Additions to the electric lighting and power plants will mean 
an expense of about $125,000. The installation of mechanical coaling 
facilities is also provided for. Sir Wolfe Barry, of London, is one 
of the chief consulting engineers for the Durban improvements. 


ENGLISH CAPITAL MAY CONTROL MORE MEXICAN POWER 
SCHEMES—Negotiations looking to Canadian interests taking over 
and enlarging the electric lighting and power system at Puebla, one 
of the larger Mexican cities, have been broken off. A. E. Worswick, 
formerly chief engineer of the Mexico City electric traction system, 
who has an option on the Puebla plants, has gone to Europe, and is 
understood to be negotiating with the London financial house of 
Wernher Beit & Company, which controls the Mexico City system, 
to purchase the Puebla plants. The Pazuelo Electric Light and 
Power Company is the name of the concern which furnishes power 
to Puebla. It operates a 4,000-horse-power hydraulic plant. Should 
the deal go through the horse lines in the same city are likely to 
te converted into electricity and extended. The existing tramways 
are about twenty miles long. 

PROPOSED MEXICAN TRACTION SYSTEM—Guadalajara, one 
of the most prosperous cities located in western Mexico, is to have 
an extensive electric traction system. A company styled La Electra 
Sa was recently organized in Mexico for the purpose of taking over 
the horse car lines—about thirty miles in length—and acquiring the 
Compania de Luz Electrica de Guadalajara, which electrically lights 
the city, power being derived from a 2.500-horse-power water plant. 
In addition to several cars, etc., the equipment for a new power 
station will be purchased. This plant will have an initial capacity 
of 1,500 horse-power and will furnish energy for operating the pro- 
posed new traction system. The power station will be located on the 
Rio Grande, at a point about two miles distant from Guadalajara. 
C. A. Malau, the consulting engineer for La Electra, is now engaged 
in drawing up plans for the conversion and extension of the lines 
and for the new power-house. American equipment, machinery, etc., 
will be purchased. 

CAN NOT BUILD OPEN SLOT SYSTEM BECAUSE OF TIDES 
—Dock Commissioner Hawkes has announced that he had been noti- 
fled by representatives of the New York City Street Railway, suc- 
ceeding the Interurban, that the engineers of the road had forwarded 
to him a report of their investigations concerning the proposed 
running of an overhead trolley road down West street, New York 
city, to replace the present horse car belt line. The conclusion of 
the engineers is that any but an overhead trolley line is wholly im- 
practicable on the street from Tenth street down owing to the high 
tides, which, they report. would render dangerous and valueless an 
underground trolley system there. It is the desire of the road to 
replace the horse car belt line with convertible cars, which can be 
used as underground trolley cars above Tenth street and as over- 


head trolley cars below that line, and it seeks the consent of th 
dock commissioner, who has the power to grant the consent of th 
city as the property owner along the entire west side of West street 
that side of the street consisting of piers and bulkheads owned b; 
the municipality. 


CONNECTICUT TROLLEY REPORTS—The following street rail 
way companies which are controlled by Boston capitalists have file 
their annual reports with the railroad commissioners. The Norwicl 
Street Railway Company reports that its operating expenses wer: 
$71,990, and its net earnings were $43,539; surplus, $7,672. It carrie: 
2,641,058 passengers. The Montville Street Railway Company re 
ports that its operating expenses were $51,249, and its net earning 
$43,866; surplus, $11,855. The number of passengers carried wa: 
1,583,626. The New London Street Railway Company states that it 
operating expenses aggregated $47,907, while its net earning: 
amounted to $22,936; deficit, $499. It carried 1,535,279 passengers 
The Somers & Enfield Electric Company states that its operating 
expenses were $7,473, and its net earnings $4.691; surplus, $3,941 
It carried 250,501 passengers. The three trolley companies ownec 
by the New York, New Haven & Hartford Railroad Company have 
filed their reports as follows: the Worcester & Connecticut Easterr 
Railway Company reports that its operating expenses were $100.373 
and its net earnings $26,823; surplus, $117,517. It carried 2,464,001 
passengers. The Meriden Electric Company reports that its operat 
ing expenses were $94,588, and its net earnings, $54,880; surplus 
$15.601. It carried 3,470,480 passengers. The Stamford Street Rail 
road Company announces that its operating expenses were $55,411 
while its net earnings were $27,542; deficit, $15,956. It carriec 
2,101,304 passengers. The Fair Haven & Westville Railroad Com 
pany, which represents New Haven’s trolley system, reports that it: 
gross earnings were $1,013.542; its operating expenses, $642,962; ne 
earnings, $370,580; surplus, $4,264. It carried 25.804,187 passengers 
The Danbury & Bethel Street Railway Company reports that it: 
cperating expenses were $61,072, and its net earnings were $19,831. 
deficit, $3,383. The number of passengers carried during the yea! 
was 2,001,790. The Torrington & Winchester Street Railway Com 
rany states that its operating expenses amounted to $30,341, while 
its net earnings aggregate $20,552; deficit, $14,099. It carried 1,030, 
460 passengers. The Greenwich Tramway Company reports operat 
ing expenses of $28,151, and net earnings of $18,267; surplus, $18, 
077. It carried 928,384 passengers. The Middletown Street Railway 
Company states that its operating expenses were $31,683, and its ne 


. earnings, $10,267; deficit, $156. It carried 1,000,923 passengers. 


LEGAL NOTE. 


INSULATING BLECTRIC WIRES—A company furnishing elec 
tric power, the Supreme Court of Arizona holds, in the case o: 
Phenix Light and Fuel Company vs. Bennett (74 Pacific Reporte 
48), is not guilty of negligence because in carrying its wires into <£ 
building it fails to insulate against electricity having its origin ir 
the clouds or atmosphere. “An essential ingredient to any concep 
tion of negligence,” says the court, “is that it involves the violatior 
of some legal duty which one person owes another—a duty to take 
care for the safety of the person or property of the other. This duty 
may be assumed by contract, or it may be imposed by implicatior 
of law. Where a person, proceeding in a lawful business, exercise: 
a reasonable care, the law does not make him an insurer against 
those consequences of his actions which reasonable care and fore 
sight could not have prevented. The law justly ascribes such con 
sequences to inevitable misfortune or to ‘the act of God,’ and leave: 
the harm resulting from them to be borne by him on whom it falls.’ 
If the electric light company, the court concludes, insulated the 
wires in such a way as to protect the house against injury from the 
ordinary current carried on those wires, it did all that it could be 
required to do. Its duty did not call for the insulation of the wire: 
“in a manner to protect against injurious consequences of a light 
ning stroke, for the evidence shows that it was not practicable tc 
insulate them against lightning, and there is nothing in the recort¢ 
which indicates any assumed or implied obligation of this character.’ 
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TELEPHONE AND TELEGRAPH. 


DRYDEN, N. Y.—-The Home Telephone Company has opened an 
exchange at Marathon. 


ROCHESTER, N. H.—A telephone line is to be installed from 
this city to Barrington. 


CEDAR FALLS, IOWA—The Boone County and Ogden Tele- 
phone companies have been merged. 


GREENFIELD, MASS.—A suburban telephone line is being in- 
stalled connecting Orange and North New Salem. 


WESTLAND, PA.—The people of Westland are said to be con- 
templating the installation of a telephone system. 


ERIE, PA.—The Mutual Telephone Company’s stockholders have 
agreed to increase the capital stock from $75,000 to $150,000. 


NEW YORK, N. Y.—The Baiting Hollow and Roanoke Telephone 
Company will increase its capital to $20,000. 


NEWARK, N. J.—The Merchants and Farmers’ Telephone Com- 
pany has secured the right of way to Three Bridges, and will extend 
its lines to that place. . 


MUSKEGON, MICH.—The Oceana Telephone Company will in- 
crease its capital $200,000 and change the name of the company to 
the Lake Shore Telephone Company. 


JACKSON, MICH.—The Valley Telephone Company has estab- 
lished a circuit from Saginaw to Frankenmuth, and has also built 
a pole line from Saginaw to Caro, with a branch to Vassar. 


MANCHESTER, N. Y.—The Red Jacket Telephone Company is 
extending its lines through the town of Farmington, using the poles 
of the Interocean Telephone Company, with wires on a separate arm. 


KNOXVILLE, TENN.—The American Telephone and Telegraph 
Company has completed its line through Knoxville from North Caro- 
lna to Harriman, and is now building a line from Chattanooga to 
Lexington, Ky. 


TROY, N. Y.—The Eastern New York Telephone and Telegraph 
Company has reelected these directors for the ensuing year: Watson 
M. Holmes, C. B. Story, G. Frank Rising, L. E. Worden, Francis 
Riley and Louis Haussler. 


CHARLOTTE, N. C.—It is learned that the Seaboard Air Line 
Railway is now making preparations to install a complete telephone 
system over its lines in tbis section and the south, utilizing the 
telegraph wires for transmitting the electrical current. 


YOUNGSTOWN, OHIO—The Beaver Telephone Company, it is 
stated, will extend its system to New Springfield. The company 
pow has connection with the Columbiana Telephone Company on 
the south and the Youngstown Telephone Company on the north. 


ST. LOUIS, MO.—The cable which will connect the Illinois lines 
of the Pike County Telephone Company with the Missouri lines of 
the Bluff City Telephone Company, at Hannibal, has been laid in the 
Mississippi river at Hannibal. The cable is over 3,000 feet long. 


SIOUX CITY, IOWA—The Sioux City Telephone Company an- 
nounces that it will spend $350,000 to establish its plant here. Its 
exchange building will be a three-story fireproof structure, and the 
equipment will be of the latest type. Poles will be set this winter, 
and wires and cables are to be strung before spring. The under- 
ground work will not be started before next April. 


DUBUQUE, IOWA—The city council has adopted the ordinance 
asked for by the Iowa Telephone Company. By the terms of the 
ordinance all telephone companies operating in the city must place 
their wires underground. The Iowa company will expend about 
$140,000 on its system within the next twelve months. A new build- 
ing, to be devoted exclusively to telephone purposes, will be erected. 


LAKE CITY, MICH.—A deal has been consummated by which 
the Swaverly Telephone Company, of Kalkaska, parts with all its 
toll lines in Missaukee County. The purchasers are all Missaukee 
County people, chiefly those who first installed the lines. The lines 
extend from Manton to Lake City, and from Lake City to Moores- 
town, in all about thirty-five miles, with a dozen or more sub- 
stations. Many improvements are under consideration for the lines. 

ABERDEEN, S. D.—The Dakota Central Telephone Company has 
closed contracts for the material necessary for its contemplated ex- 
tensions, aggregating $150,000. The company has made traffic ar- 
rangements with the lines running from the southern part of the 
state into Iowa and Minnesota, and the new lines to be built will 
be for through business to connect Aberdeen, Huron, Mitchell, 
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Pierre, Madison, Sioux Falls and other important cities, as well as 
intermediate points, with Sioux City and other cities of Iowa and 
southern Minnesota. 


ALBANY, N. Y.—The North Shore Telephone Company bas been 
incorporated to carry on operations over the following route: 
through the towns of Riverhead, Brookhaven, Smithtown and Hunt- 
ington, Suffolk County. The points to be connected are the villages 
of Riverhead, Port Jefferson, Smithtown, Northport and Huntington. 
The capital stock is placed at $7,500, and the directors of the com- 
pany for the first year are Ralph J. Hawkins, J. E. Overton, J. H. 
Davis and Charles V. Platt, of Port Jefferson; A. B. Copley, of Stony 
Brook; Frank H. Tuthill, of Rocky Point; Charles A. Squires, of 
Echo, and William A. Davis, of Mount Sinai. 


PERSONAL MENTION. 


MR. G. F. STILES has resigned as chief electrician of the Atchi- 
son, Topeka & Santa Fe Railway Company. 


MR. CHARLES H. HIVES has been appointed electrical engineer 


of the Canadian Pacific Railroad, with headquarters at Montreal, 
Canada. 


MR. R. H. SOULE, mechanical engineer, has opened an Office at 
29 West Thirty-fourth street, New York city, as consulting and de- 
signing engineer. 

MR. GEO. A. McKINLOCK, president of the Central Electric 


Company, Chicago, is spending a few days in New York, accom- 
panied by Mrs. McKinlock. 


MR. W. W. DEAN is now chief engineer of the Kellogg Switch- 
board and Supply Company, of Chicago, Ill., in full charge of the 
laboratory and all exchange work. 


MR. N. H. HOLLAND, the well-known telephone engineer, has 
resigned from the Couch & Seeley Company, and is now with the 
Holtzer-Cabot Electric Company, at Brookline, Mass. 


LIEUTENANT ROBERT E. PERRY, C. E., U. S. N., has returned 
from a six weeks’ trip to England and Germany, where he has been 


for the purpose of inspecting naval barracks as constructed in those 
countries. 


MR. F. E. ROTCHKA, formerly sales manager of the Sterling 
Electric Company, Lafayette, Ind., has recently associated himself 
with the Stromberg-Carlson Telephone Manufacturing Company, and 
is now connected with the Chicago office of this company. 


MR. W. E. WILLIAMS, B. Sc., of the University College of North 
Wales, has been elected a fellow of the University of Wales for 1904. 
He proposes as his subject of investigation, to be carried on at Glas- 
gow University, “The Effect of Magnetization on the Electrical 
Properties of Nickel Steel.” — 


MR. A. GIDEON, civil engineer, attached to the War Department, 
is now in San Francisco, Cal., en route for the Philippines. Mr. 
Gideon was one of the engineers who designed the sewer system for 
the city of Havana. He will be connected with the installation of 
the new system in the city of Manila while in the Philippines. 


MR. H. F. J. PORTER, who has been associated with the West- 
inghouse interests since the first of the year, as the assistant man- 
ager of the publishing department, has been selected as second vice- 
president of the Nernst Lamp Company, with the duties of general 
manager, with headquarters at Pittsburg. Mr. Porter assumed 
charge on December 1. 


MR. L. E. SPERRY, who was a foreign representative of the 
Western Electric Company for several years, with headquarters in 
Japan, has assumed the management of the California Electrical 
Works, which is the Pacific agency of the Western Electric Com- 
pany. Mr. Salt, the former manager, has gone to New York, where 
he will hereafter be connected with the Western Electric Company 
at that place. 

MR. FRANK MARTIN, who for several years has been in charge 
of the electrical department of yards and docks at the Brooklyn 
Navy Yard, has tendered his resignation in order to take charge of 
the University Power Company, Princeton, N. J., which has just 
installed a large plant for supplying light, heat and power to the 
citizens of Princeton. The company’s customers include the Prince- 
ton University. Prior to his work at the Navy Yard, Mr. Martin 


was connected with the Edison Electric Illuminating Company, New 
York. 


MR. FRANK C. McCONNELL, of Youngstown, Ohio, has been 
appointed manager of the Northern Ohio district of the Central 
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Union Telephone Company, with headquarters in Akron. Mr. Mc- 
Connell took up his new duties December 1. He is well and favor- 
ably known in telephone circles, having had a wide experience in 
the business. Akron will be the headquarters of the district, which 
will extend from Mansfield on the south to Norwalk on the west, 
the eastern and northern limits being the state line and Lake Erie, 
respectively. 

MR. ELIAS E. REIS, electrical engineer and patent expert, 116 
Nassau street, New York city, has written a lengthy letter to Mr. 
McDougall Hawkes, dock commissioner of New York city, with re- 
gard to the equipping of West street, New York city, with an electric 
traction system. Considerable comment has recently been caused 
by reason of the adverse reports of the engineers with regard to an 
electric traction system of the open-slot type. This is due to tke 
adverse conditions which are well known in that vicinity, because 
of the high tides which prevail at frequent periods, inundating the 
underground section of that quarter. Mr. Reis suggests the use of 
a combination or mixed system which he invented some years ago, 
and which has been ín successful operation both in the United 
States and abroad. This system consists of carrying a set of light- 
weight batteries for the short run which will be necessary, in addi- 
tion to the regulation plows which would enter the slot of the con- 
duit system. 

MR. THOMAS W. VARLEY has resigned as engineer of the 
testing department of the New York Edison Company, to accept a 
position with the Boston, Mass., branch of the Westinghouse Elec- 
tric and Manufacturing Company. On the evening of Saturday, 
December 5, Mr. Varley was given a dinner at the Café Martin by 
a number of old-time friends and associates of the New York Edi- 
son Company. Among those present were Mr. W. H. Lawrence, 
Mr. A. H. Ackerman, Mr. W. J. Chisholm, Mr. Frank Martin and 
Mr. Edward Durant. Mr. Varley is a comparatively young man in 
the profession, and has been successful to a considerable degree. 
He is the inventor of the Varley ground detector, which enables 
the location of faults on high-tension circuits while the cable is in 
service. His latest invention is the Varley rotating voltmeter, 
which gives a true reading while the meter is near a large gen- 
erator where magnetic disturbances are liable to be a maximum. 
Mr. Varley is a brother of Mr. Richard Varley, of Providence, R. I., 
the well-known expert on electromagnets. 

ELECTRICAL SECURITIES. 

The rally in prices last week, while apparently encouraging, is 
viewed in many quarters with distrust, as there seem to be evidences 
that this is artificial, and will not prove stable under aggressive 
bear manipulation. However, the developments intensified the gen- 
eral confidence in the outlook that the market had been turned, 
and, notwithstanding the discouraging sentiment mentioned above, 
there is considerable hope that the higher prices will be maintained. 
The industrial outlook is said to be improving, and while this is 
coincident with the rise in prices, rather than a part of it, the idea 
is prevalent that it may have a good deal to do in shaping further 
improvements. 

The electrical securities, particularly Brooklyn Rapid Transit, led 
in the rally of prices, and it seems entirely possible that these stocks 
will be the chief feature for some time. 

The report of the managers of the Westinghouse Electric and 
Manufacturing Company is to the effect that fully as much business 
is expected in 1904 as has been the case in 1903, and this is not with- 
out importance as a factor in maintaining faith in electrical securi- 
ties. 

Call rates for money have gone as high as nine’per cent, with 
six and one-half and seven per cent the average for the business of 
the week. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 5. 


New York: Closing. 
Brooklyn Rapid Transit................. 48 6 
Consolidated Gas ......s.sssesesosesseeee 178 
General Electric s.é.0ccaderie ese ene te 160 
Kings County Electric................00- 175 
Manhattan Elevated ............ eee eee 14114 
Metropolitan Street Railway............. 120 
New York & New Jersey Telephone...... 145 


Westinghouse Manufacturing Company... 185 
A quarterly dividend of 2 per cent will be paid January 2, 1904, 
to stockholders of record of the Commercial Cable Company on 
December 19, 1903. The transfer books will be closed December 19, 
1903, and reopened January 4, 1904. 
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` The quarterly report of the Interurban Railway system has beer 
forwarded to the State Railroad Commissioners. The report givei 
the aggregate earnings of the twelve separate properties embracec 
in the system, and is the first report of the kind which has beer 
made, the earnings of the properties having been treated separately 
in previous reports. For the quarter ended September 30, 1903 
the gross earnings of the company amounted to $5,570,212.03, anc 
the operating expenses to $2,761,600.40, leaving net earnings ol 
$2,808,611.63, as compared with $2,635,668.44 for the same quarter 
of the preceding year, an increase of $172,943.19. Income from 
other sources amounted to $370,224.65, bringing the total income 
up to $3,178,836.28. Subtracting deductions from income, which 
amounted to $3,015,459.63, makes the surplus for the quarter $163, 
376.65, aS compared with $146,369.83, for the same period of 1902, 
an increase of $17,006.82. 


Boston : Closing. 
American Telephone and Telegraph...... 126% 
Edison Electric Illuminating............ 240 
Massachusetts Electric...........0.c cece TT 
New England Telephone...............6; 120 


Western Telephone and Telegraph preferred 81 

The Massachusetts Electric Companies has declared a regular 
semi-annual dividend of 2 per cent on the preferred stock. 

The income account of the Boston Elevated Railway Company 
for the year ended September 30, just issued, shows that the gross 
earnings of the company for the year were $11,959,511, and the 
operating expenses $8,259,860, leaving a balance of $3,699,654. 
Other income amounted to $59,856, making the total net income 
$3,759,510. $3,730,556 was paid in charges and dividends, leaving 
a surplus of $28,954, as compared with $21,898 for 1902. The total 
assets of the company are $20,358,058, and the total liabilities 
$18,030,371, making the surplus $2,327,687, as compared with a sur- 
plus of $483,733 for the preceding year. For the year the number 
of passengers carried was 233,563,578, against 222,484,811 in 1902 
and 213,107,600 in 1901. 


Philadelphia: Closing. 
Electric Company of America............ 8 
Electric Storage Battery common........ 50 
Electric Storage Battery preferred........ 50 
Philadelphia Electric.................00% 61% 
Unión, Traction: reserare 5 onsite une eae E 44% 
United Gas Improvement................ 8114 

Chicago: Closing. 
Chicago Telephone........... cece csv even 123 
Chicago Edison Light.............ccce0e 141 
Metropolitan Elevated preferred.......... 50 
National Carbon common................ 20 
National Carbon preferred............... 86 
Union Traction common..............08- 5 
Union Traction preferred................ 27 


Chicago Telephone directors have declared the regular quarterly 
dividend of 214 per cent, payable December 31. Books close De- 
cember 24 and reopen January 2. The gain in the instrument out- 
put for November was 1,668, making the total now in use 99,570. 

Lake Street Elevated reports for the year ending June 30, 1903, 
show a deficit of $49,170, against a surplus of $3,693 for 1902. The 
gross increase was $40,000, but operating expenses and charges 
increased $90,000. 

The South Side Elevated for November carried a daily average 
of 143,398 passengers, an increase of 60,099. The gain is said to be 
due to the City Railway strike. 

Metropolitan Elevated carried an average of 114,148 passengers 
in November, an increase of 3,859. 

Northwestern Elevated carried a daily average in November of 
71,422 passengers, an increase of 4,186. 


AUTOMOBILE NOTE. 


THE AUTOMOBILE CLUB OF AMERICA, 753 Fifth avenue, 
New York, announces the conditions governing entries in the United 
States for the Gordon Bennett Cup Race, which will be held in 
Germany in the summer of 1904, which are as follows: each entrant 
shall deposit with the club the sum of six hundred dollars. The 
racing committee of the club shall decide which of the entrants may 
compete in the race. This decision may be arrived at by a contest, 
or by the committee without a contest. Any entrant who is not 
nominated by the racing committee for the cup race shall have his 
entrance fee returned to him. Any entrant who after being nom- 
inated by the committee does not start shall forfeit his entrance 
fee. If three entrants are nominated to take part in the cup race, 
each entrant shall have two-thirds of his entrance fee (after de- 
ducting his proportion of the expenses incurred in holding the race) 
returned to him, provided he starts in the race.. If two entrants are 
nominated, each of such entrants shall have one-half of his entrance 
tee (after deducting his proportion of the expenses incurred in hold- 
ing the race) returned to him, provided he starts in the race. These 
rules are supplemental to the rules of the Gordon Bennett Cup Race, 
by which each entrant agrees to abide. 
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ELECTRIC RAILWAYS. 


CEDAR FALLS, IOWA—Construction work on the Newton & 
Northwestern Railway is said to be progressing rapidly. 


TONAWANDA, N. Y.—Engineers are making surveys for the 
tracks of the Niagara Transfer Railway Company. The new rail- 


road is to be built along the Niagara river from Buffalo to Tona- 
wanda. 


BLOOMSBURG, PA.—The town council has granted the Dan- 
ville & Bloomsburg Electric Railway entrance to the town. The 


new road will be ten miles in length, extending from Danville to 
Bloomsburg. 


FALL RIVER, MASS.—A charter has been granted to the 
Horseneck Beach Street Railway Company with a capital of $200,000. 
The road is to run from Dartmouth to a point on the state line at 
or near Adamsville, R. I., a distance of nineteen miles. 


CHAMBERSBURG, PA.—The People’s bridge over the Susque- 
hanna has been sold at last. The deal was closed for $210,000. 
The purchaser is the Central Pennsylvania Traction Company and 
the bridge will be used exclusively for trolley purposes. 


MORGANTOWN, W. VA.—The Morgantown & Fairmont Trac- 
tion Company has been reorganized. It is now known as the Mor- 
gantown & Pittsburg Railway Company, with a capital stock of 
$750,000. The incorporators are J. H. McDermott, Davis Elkins, 


T. R. Dille and C. R. Dille, of Morgantown, and C. W. Swisher, of 
Fairmont. 


JERSEY CITY, N. J.—Papers have been filed at the county 
clerk’s office in Jersey City by Frank Cook and R. W. G. Welling, 
of Manhattan, and Richard F. Tully, of Jersey City, incorporating 
the Interurban Traction Company, with a capital of $1,000,000, to 
operate electric and steam railways. Of the capital, $100,000 has 
been paid in. 


BALTIMORE, MD.—The construction department of the United 
Railways Company has practically completed the extensive improve- 
ments begun about a month ago. More than fifteen miles of nine- 
inch girder rails were laid, and the system of lighting has been 
largely added to. It is estimated that about $500,000 was expended 
on the betterments. 


ATHENS, GA.—The people of Gainesville have raised $10,000 
for the electric line from Athens to Carnesville, and $20,000 more 
has been raised by the counties through which the line will extend. 
E. H. Van Wey and W. F. Brown, representing the new company, 
are in Gainesville, and the first work on the thirty-two-mile road 
will be commenced at once. 


CHAMBERSBURG, PA.—Capitalists of the Cumberland Valley 
have subscribed funds sufficient to ensure the formation of a com- 
pany which will build a trolley line from Harrisburg or Mechanics- 
burg through the valley to Hagerstown, connecting Harrisburg, 


Mechanicsburg, Carlisle, Shippensburg, Chambersburg, Greencastle, 
Waynesboro and Hagerstown. 


NASHVILLE, TENN.—It is announced here that negotiations 
have been perfected for the requisite capital with which to build 
the Nashville & Lewisburg electric railway. It is estimated that it 
will cost $1,000,000. Chicago, New York and St. Louis capitalists 
have agreed, it 1s said, to put up the necessary money. Work on 
the railway is expected to begin next spring. 


PHILADELPHIA, PA.—According to an official of the Philadel- 
phia & West Chester Traction Company, the purpose of increasing 
the indebtedness from $400,000 to $1,000,000, which the stockholders 
will be asked to approve on January 11, 1904, is to refund the 
present $400,v00 of five per cent bonds outstanding at four per cent, 
pay for construction work recently completed, and provide for 
future extensions and improvements. 


CINCINNATI, OHI1O—Peter Ejichels is organizing a traction road 
with Charles E. Roth and several others as associates. Incorpora- 
tion papers have been signed and mailed to the secretary of state, 
incorporating the Chester Park, Norwood & Red Bank Belt Line 
Traction Company, a $10,000 corporation proposing to build a trac- 
tion railroad girding the city of Cincinnati, connecting the resorts 
at tne end of the present city lines and all the outlying suburbs. 
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NASHVILLE, TENN.—Promoters of the McMinnville, Wood- 
bury & Nashville Electric Railroad have decided to increase the 
capital stock from $10,000 to $1,000,000. Later on it is proposed 
to raise this to $2,500,000. It is said the contract for building the 
road has already been let to the Ellis Construction Company, of 
Chicago. One of the directors says the road will be extended into 
the coal fields beyond McMinnville some twenty miles. The road 
will have both freight and passengers. 


GENEVA, N. Y.—It is announced that the Geneva, Waterloo, 
Seneca Falls & Cayuga Lake Traction Company, which operates a 
trolley line between this city and Cayuga lake, will next spring 
put on heavy vestibule interurban cars, similar to those with which 
the Rochester & Eastern is equipped. It is thought that this equip- 
ment is part of the plan to consolidate the three trolley companies 
which are now operating lines between Rochester and Syracuse 
along the line of the Auburn branch of the New York Central. 


MEMPHIS, TENN.—-The legislative council of this city has 
granted a franchise to the City Street Railway Company for the 
building and operation of an electric railway line in this city. The 
company has until the beginning of the year to accept or reject the 
franchise. St. Louis and local capitalists are interested in the 
project, Corwin H. Spencer and L. G. McNair, of St. Louis, being 
the largest stockholders. The present capitalization is $50,000, but 


this amount is to be increased to $500,000. Work must begin within 
six months. 


WABASH, IND.—The following directors were elected at a meet- 
ing of the stockholders of the Wabash & Rochester Traction Com- 
pany, in this city: P. E. Wilcox, Geneva, Ohio; C. E. Baney, Cleve- 
land, Ohio; S. A. Holbrook, Bradford, Pa.; L. A. Smart, Cleveland; 
E. S. Pratt, Strattonburg, Pa.; Charles Crain, Geneva; G. S. Rob- 
ertson, Geneva; Alva Taylor, Wabash; H. B. Shively, Wabash; S. 
E. Strong, Cleveland. There was a discussion of the project of 
building the road to Rochester from this city, and it was announced 
that work on the road would begin in the spring. All contracts 


for financing the road have been closed and a part of the construc- 
tion material has been bought. 


HAZLETON, PA.—The directors of the recently organized Hazle- 
ton, Weatherly & Mauch Chunk Traction Company have decided 
to begin work on the construction of the line as soon as the de- 
tailed surveys have been completed, which will be within two 
months. A Philadelphia syndicate, it is reported, will back the 
enterprise. Frank Larned, of Wilkesbarre, is president of the com- 
pany. The road will be about twenty-four miles long, and will 
eventually connect with the trolleys running from Mauch Chunk 
to Tamaqua, and from Mauch Chunk to Lehighton, at which point 
connections are to be established with Allentown, making a con- 
tinuous line from Philadelphia to Hazleton. 


CHICAGO, ILL.—Articles of incorporation have been issued to 
the Blue Island. Riverdale & Hammond Street Railway Company, 
principal office Chicago, with a capital stock of $50,000. The line 
is to be constructed from Chicago south through Harvey, Phenix, 
South Holland, towns of Calumet, Thornton, Chicago Heights and 
Steger, in Cook County, and Crete, in Will County, thence west 
to Joliet; and from Blue Island through Calumet, Riverdale and 
Dalton, thence northeast through Thornton, West Hammond; also 
a line from Tinley Park in an easterly direction through Home 
wood, Thornton and Lansing. The incorporators and first board 
of directors are William R. Owen, August W. Miller, John F. Noel, 
Henry Schanze and Michael J. Ccrcoran, all of Chicago. 


WATERBURY, CT.—The Naugatuck Valley Electric Railway Com- 
pany has perfected organization, with these directors: A. M. Young, of 
New York; Allen W. Paige, of Bridgeport; W. H. H. Wooster and Ed- 
mund Day, of Seymour, and A. D. Warner, of Beacon Falls. The di- 
rectors have chosen Mr. Wooster president, Mr. Paige secretary, and 
Mr. Young treasurer. The corporation is to build a connecting 
link from Naugatuck through Beacon Falls to Seymour. At Nauga& 
tuck the line will connect with the Naugatuck division of the 
Connecticut Railway and Lighting Company’s system and at Sey- 
mour with the Ansonia division of that company’s system. The 
construction of the link will put Waterbury in direct trolley com 
munication with New Haven and Bridgeport. The road; which 


will probably be constructed next summer, will be operated by the 
Railway and Lighting Company. 
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December 12, 1903 


ELECTRIC LIGHTING. 


MASONVILLE, IOWA—Ano electric light plant is to be installed 
here. 


DETROIT, MICH.—Alden is to have a commercial electric light- 
ing plant next spring. 


GUTHRIE CENTER, IlOWA—The electric light plant, that has 
been in course of erection for several months past, is now com- 
pleted and the lights turned on. The plant cost $16,000. 


WATKINS, N. Y.—The Consolidated Electric Light and Gas 
Company of this village changed hands the first of November and 
is now the property of Alfred L. Sweeney, of New York city. 


MONTGOMERY, ALA.—The $15,000 bonds recently voted by 
Ozark to install an electric lighting plant for the city, have been 
sold by Mayor W. W. Kirkland to New York parties at par. 


MaLONE, N. Y.—The Fort Covington Light, Heat and Power 
Company has been incorporated with a capital of $12,000. The 
incorporators are Patrick Keefe, Nida M. Keefe and John C. Weeks. 


PHILADELPHIA, PA.—Bids are invited for a power-house to 
be built at League Island. It will be one story high, 104 by 106 
feet, and will be of brick and steel. Bids will be due December 26. 


SPRINGFIELD, MASS.—The work of extending the electric 
light system from the Point to Broad Brook will be started as soon 
as possible, under the direction of the Windsor Locks Electric 
Light Company. 


ELKHART, IND.—Superintendent Hewitt, of the power plant 
between Elkhart and Mishawaka, says it is the first of a chain of 
power plants to be erected on the St. Joseph river by eastern cap- 
ital. The next plant is to be begun next spring just above Elkhart. 


MILWAUKEE, WIS.—The International and the Phoenix light 
companies have consolidated under the name Phoenix-International 
Light Company, with a capital of $50,000, and elected Jacob Leen- 
houts, president; Theodore Roth, vice-president; A. M. Rodems, first 
vice-president; Joseph Sable, secretary; John Debbink, treasurer; 
Max Perwein, manager. 


ALAMOGORDO, N. M.—Work has been begun on the electric 
light plant for Alamogordo. The concern is being promoted by H. 
Fisher, manager of the electric company already here, and several 
eastern capitalists are said to be interested. New lines will be 
built and the company will furnish power as well as light. The 
power-house will be thirty by sixty feet. 


MOLINE, ILL.—A bill of $65 a light for 210 lights or more on a 
contract extending over a period of five years has been accepted 
by the city council from the People’s Power Company. The bid 
was reported by the fire, water and light committee, and the com- 
mittee was instructed to enter into contract with the company for 
that length of time dating from the expiration of the present con- 
tract next February. 


GENEVA, N. Y.—The common council at its regular meeting 
let the contract for the street lighting of the city for the next five 
years to the Geneva Power and Light Company, at $75 per year for 
107 arc lamps and $20 per year for forty-two incandescent lamps. 
According to the provisions of the new contract, the light company 
is to replace the old Brush lamps, now used in the city, with the 
latest improved enclosed arcs. It will also be obliged to light all 
of the city buildings free of charge and furnish the current for 
the operation of the city fire-alarm system. 


JACKSON, MICH.—The Vincennes Electric Light and Power 
Company and the Citizens’ Gas Light Company, both of Vincennes, 
Ind., have been purchased by Edward M. Dean & Company, and 
consolidated under the name of the Vincennes Light and Power 
Company, capitalized at $200,000. A first mortgage for $200,000 
has been given and of the sum thus raised a quarter has been re- 
served for future extensions. The balance, amounting to $150,000, 
issued for the purchase and improvement of the property, has 
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nearly all been subscribed in Indiana. The present capacity of 
plants is to be doubled. 


MENOMINEE, MICH.—One of the generators and dynamos 
the new machinery for the power-house of the Menominee Li 
and Traction Company has been started and the other will be re: 
shortly. This new outfit cost the company $20,000 and nea 
doubles the capacity of the plant. It includes two 5,000-light g 
erators, a new marble switchboard, and other necessary apparat 
The machines supply power for lighting and street car locomoti 
The capacity of the Menominee power plant will now be mi 
greater than that of Marinette and some of the power will be tra 
mitted to that city for lighting purposes. 


ATLANTA, GA.—The Atlanta Water and Electric Power Cx 
pany in the Superior Court of Fulton County filed a mortgage dı 
of trust to the Knickerbocker Trust Company, of New York, 
ensure payment of its first mortgage. The first mortgage is 
secure five per cent gold bonds, amounting to $1,500,000, due Ja 
ary 1, 1943, or on call after January 1, 1908. The security consi 
of land lots in Fulton County along the Chattahoochee river ¢ 
lots in Cobb County along the Chattahoochee river. The secur 
also includes all the buildings, machinery, and all other propert 
of the company. The security was dated October 1, 1903. 


TOLEDO, OHIO—The council committee on gas and lights ] 
approved the ordinance granting a franchise to the East Toli 
Heating and Lighting Company with the amendments proposed 
the subcommittee. The original franchise ordinance provided t 
the East Side company should pay two per cent of its gross p 
ceeds to the city in exchange for its right to do business. 17 
amendments demand that the company shall pay the city $10, 
cash before it begins construction, and that it shall heat and li; 
all East Side school buildings, police and fire stations and ot! 
public buildings free of charge and that it shall also provide lig 
for the parks, free of cost to the city. 


DAVENPORT, IOWA—The committee on fire and light recc 
mends that the bid of the People’s Power Company for light: 
the city for a term of five years be accepted, and that the ma 
and city clerk be instructed to enter into a contract with the cc 
pany. This was the only bid offered and was at the rate of $65 ) 
light for 240 or more lights. The specifications in the contract y 
also provide that all of the towers now giving light shall be tal 
down and the lights will be placed in the territory that they | 
now intended to illuminate. Under the contract now in for 
which expires in February, the city pays $72 per light for the ] 
lights and $82 for those on the towers. 


FAIRMOUNT, IND.—After having been in darkness for the p 
four years the streets of this city will again be lighted. Seve 
years ago the town bought an electric light plant, but after a fí 
months it was closed down on account of poor management. 
cently, the business men, seeing the need of street lights, took uj 
themselves the task of raising money to install a plant, and h: 
succeeded in doing it. They sold stock for $50 a share, and e: 
stockholder was given six small or one arc light free for one ye 
In all, more than $5,000 was raised. A committee has been 
pointed to put the plant in operation. It is the intention of | 
company to place about fifty arc lights in the town. 


BALDWINSVILLE, N. Y.—At the regular meeting of the vill: 
board of trustees a lighting contract was entered into between — 
village and the Seneca River Power Company. The new contr 
is substantially as agreed upon several weeks ago. The light 
company is to furnish twenty-four arc lamps of 2,000 candle-pov 
at $90 each and seventy-five incandescent lamps at $16 each, mak 
the total cost of lighting under the new contract $3,360 per y 
as against $2,880 now paid for the ninety Nernst lamps used. 1 
contract calls for the completion of the new system so that it v 
be in operation by April 1, and provides that the village may 
any time meter the lamps to measure the current supplied and 
it is found that the lamps are not up to the specified requireme 
a pro rata reduction is to be made on the lighting bills for ° 
deficiency. The service is to be all night, the lamps burning fr 
dusk to dawn. The village will have to be rewired for the n 
system. 
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THE ELECTRIC APPLIANCE COMPANY is advertising Zenith 


lamps for the Christmas trade and reports a big Chicago stock, so 
that prompt shipments may be made. 


THE BROWN & SHARPE MANUFACTURING COMPANY, 
Providence, R. I., has published a fine catalogue showing its 
mechanical machinists’ tools. This gives illustrations, descriptions, 


and prices of rules, squares, micrometer calipers, gauges and accu- 
rate test tools. 


THE PITTSBURG SEWER PIPE AND CONDUIT COMPANY, 
Pittsburg, Kan., is getting out a new booklet illustrative of its 
various products. This includes chimney tops, chimney flue pipe, 
vitrified clay conduits, glazed wall coping, drain tile, fireproofing, 
sewer pipe and fittings, hollow brick, and partition tile. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., is placing on 
the market a new dry cell, named the “Red Shield Dry Battery.” 
This is adapted for all open-circuit work where a quickly recuperat- 
ing cell is desired. The company states that this cell is the product 


of long study and is possessed of extremely long life. It has an 
electromotive force of 1.5 volts. 


THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
is sending out a large mailing card endorsed with the phrase- 
question, “Are You Up a Tree?” ‘The company kindly offers to 
remove the obstacle in descending and suggests a remedy in its 
“Green Book.” If this is not in the possession of any one requiring 
supplies, the company will mail it on application. 


THE NEW CENTURY CORRESPONDENCE SCHOOLS, Wilkes- 
barre, Pa., have been organized to absorb and to increase the magni- 
tude and scope of the American Correspondence Schools. The off- 
cers of the company area H. H. Zeiser, president; L. Floyd Hess, 
secretary, and W. S. Casterlin, treasurer. The school purposes to 
give a complete course of instruction in science and art, and will be 
pleased to send a prospectus to enquirers. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, has ready for distribution bulletin No. 1019, de- 
scriptive and illustrative of ‘‘Alternating-Current Generators and 
Motors.” This shows both water-wheel and belted types, as well as 
engine-type apparatus. A partial list of Bullock alternating-current 


installations shows how well this company is represented in every 
part of the world. 


B. W. PAYNE & COMPANY, 39 Cortlandt street, New York city, 
announce that on November 30 the firm of B. W. Payne & Company 
was dissolved, and all outstanding accounts were taken over by 
Mr. Milton W. Curry, who also assumed the liabilities of the firm. 
In settlement of accounts, checks should be sent to Mr. Curry at 
the above address. The company further announces that business 


will hereafter be conducted at the same place by Mr. Benjamin W. 
Payne, under the old firm name. 


MESSRS. DODGE & DAY, Nicetown, Pa., will be pleased to mail 
a copy of their pamphlet on “Betterment Reports” to station men 
and manufacturers looking to increasing their plant efficiency. 
Dodge & Day have made a thorough study of “modernizing” to the 
end of securing increased production, increased economy, and better 
facilities. The pamphlet has been prepared in the office of Ray D. 


Lillibridge, and, consequently, represents the best available in the 
printers and lithographers’ powers. 


THE MICA INSULATOR COMPANY, 218 Water street, New 
York, and 117 Lake street, Chicago, Ill., will send on request a new 
catalogue showing samples and giving specification of “Empire” 
insulating cloth. This is a linseed oil cloth of high insulating 
quality. The company has added to its line and changed the 
numbers of its old grades, so that in future its cloths will be known 
by the numbers in this new catalogue. The company also manu- 


factures ‘“Linotape.” This is a tape coated with linseed oil and 
left with an adhesive surface. 


THE BUFFALO FORGE COMPANY, Buffalo, N. Y., is distrib- 
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uting a couple of handsome catalogues descriptive of the Buffalo 
improved ventilators and the Buffalo disc wheels. These catalogues 
give a concise description of this apparatus, and a number of clear 
illustrations supply a good idea of the appearance and construction. 
These disc wheels are made for driving by either pulley, steam or 
electric power. The company has also issued a twelve-page pamphlet 
on “Heating and Ventilation of Factory Buildings,” by W. H. 


Carrier, M. E. This is of great interest to consulting engineers 
engaged in this work. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., announces that Westinghouse gas en- 
gines are to be adopted in a new central station under erection at 
Berlin, Ontario. The initial installation will aggregate 460 horse- 
power, comprising three thirteen hy fourteen three-cylinder 125- 
horse-power, and one eleven by twelve three-cylinder eighty-five 
borse-power vertical engines. These engines will operate on city 
illuminating gas of 650 B. T. U. calorific value, and drive direct- 
current generators for furnishing municipal lighting. The pub- 
lishing department of the company has just issued a new circular, 
No. 1,066, descriptive of type H induction motors. 


THE CHARLES WARNER COMPANY, Wilmington, Del., sales 
agent for “Nazareth” Portland cement and “Sovereign” Portland 
cement, has published the results of some interesting tests on 
“Nazareth” cement and “Limoid.” The use of “Limoid” is claimed 
to result in great economy to the contractor and builder, due to the 
spreading properties imparted by the hydrated lime. The mixture 
contains a large proportion of Portland cement, and the limoid in 
the mixture is hydrated with extreme care. It has the manu- 
facturer’s guarantee of non-pitting. The above tests were made by 
Booth, Garrett & Blair, and were of one part of the mixture and 
two parts of sand, to make direct comparison with standard Rosen- 
dale cement. The tests were made for seven days, twenty-eight 
days and three months, respectively, and show more favorably for 
the hydrated mixture. The company will be pleased to send this 


report in full on request from those who are interested in this 
work. 


THE PACKARD ELECTRIC COMPANY, Warren, Ohio, will send 
to interested parties a booklet describing its gas engine cable. In- 
stead of using a single wire for carrying current, forty strands of 
No. 30 tinned copper wire are used. This gives a more flexible 
connection, without danger of breaking, having at the same time a 
carrying capacity equal to a No. 14 solid conductor. Two layers of 
cotton thread are woven about the forty strands of conducting 
wire, and after each weaving the cable is passed through a bath of 
insulating liquid and baked in a steam-heated oven. Next in order 
come several layers of specially prepared tape, the number of thick- 
nesses used depending upon the service for which the finished cable 
is designed. Each layer of tape receives two baths of insulating 
liquid and two bakings before being wound upon the cable, and one 
bath and one baking after being wound in place. The booklet men- 
tioned gives a complete description of the process, and items con- 
cerning the ingredients of the insulating liquid. In addition to this, 


the booklet also contains interesting suggestions for automobile 
users. 


THE ELECTRIC CONTRACT COMPANY, 202-204 Centre street, 
New York city, will be pleased to send its catalogue on dry batteries, 
electrical novelties and automobile specialties to any one requiring 
this list. This new catalogue illustrates the “Ecco” pocket lamps, 
“Evening Star” lamps, electric candles, night lights, illuminated 
watchstands, illuminated clock stands, electric scarf pins, electric 
gas lighters, medical sets, portable electric lanterns, surgeons and 
physicians’ lamps, aseptic dental lamps, test sets, pocket battery 
outfits, dry cells and batteries, Williams spark coils—for which the 
company is the general selling agent—Jaeger bulbs, candelabra 
lamps, sockets and receptacles for candelabra and miniature screw 
bases, and “Handy” receptacles for Christmas tree and general 
decorative work. Thfs receptacle is fitted with two triple insulated 
leading wires, and is provided with a sharp-pointed screw, thor- 
oughly insulated by mica washers. This screw sticks easily into 
either hard or soft wood. The receptacle is furnished with either 


candelabra or miniature shells, and may be used for series or multi- 
ple work. 
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Descriptions of new processes in which electrical energy is 
put to what may be called illegitimate uses continue to be given 
out. Thus, one of the latest to be announced is that for pre- 
paring a smokeless fuel from ordinary peat. This process has 
b&n put forward in England. It consists in drying the peat 
by a centrifugal method, as thoroughly as possible, and then 
passing an electric current through to complete the work. Par- 
ticular virtue is attached to this last stage, as heat is developed 
throughout the mass. The product is described as a clean, 
smokeless fuel, and it is claimed that it is equal to the best 
South Wales coal, and is much less expensive. Now, heat is 
hcat, however developed, and the necessary heat required for 
finishing the drying process could certainly be obtained in a 
much less expensive manner, by the simple process of combus- 
tion. Fortunately, the commercial failure of this process is not 
likely to reflect in any way upon the suitability of other elec- 


trical processes. 


THE GROWTH OF ELECTRIC CENTRAL STATIONS. 

Bulletin No. 5 of the Bureau of the Census, issued Nove 
ber 30, gives the statistics of central electric light and pow 
stations in the United States from 1881, the year which m 
be considered as the beginning of this industry, to the end 
June, 1902. These statistics cover private and municipal plan 
but they do not take into consideration electric railway statio 
and isolated plants, though a few of the stations classified he 
supply power to railways. At the time of enumeration—th 
is to say, seventeen months ago—there were 3,620 electric st 
tions in operation. The cost of their construction and equi 
ment amounted to $504,740,352. These stations furnish 
employment to 23,330 wage-earners, who received $14,983,1: 
during the year. The power plant equipment consisted of 5,9: 
steam engines, with 1,379,941 indicated horse-power, and 1,3! 
water-wheels, with a rated horse-power of 438,472. The ge 
erating plant consisted of 12,484 dynamos of every descriptio: 
with a rated horse-power of 1,624,980. 


Municipal Stations, 

Of these 3,620 central stations, 815 are operated under t} 
control of municipalities. These cost $22,020,473, and ga 
employment to 2,467 wage-earners, who were paid $1,422,34 
in wages. While the number of municipal stations seen 
surprisingly large, being 22.5 per cent of the total, these statior 
represent only 4.35 per cent of the total cost. Evidently, it 
the small towns that run to municipal plants. 


Work of the Stations. 
From the private stations 334,903 arc lamps were operate 
and power supplied for 16,616,593 incandescent lamps, station 
ary motors representing an aggregate of 19,283 horse-powe 
and 2,370 street cars. Municipal plants operated 50,795 a 
lamps, 1,577,451 incandescent lamps, 5,403 horse-power in mi 
tors, and nine railway cars. The gross income from private plan 
was, for the year ended June, 1902, $78,735,500, and for the mi 
nicipal stations, $6,965,105, this figure including the estimate 
income from public service. ) 
A Marvelous Growth. 

These figures give some idea of the magnitude of this on 
branch of electrical application and the totals are truly mai 
velous when it is remembered that at the time the report wa 
made the industry was only twenty years old. The report i 
now seventeen months old, and at the rate of increase indicate 
by the yearly figures, the number of stations should now b 
nearer to 4,100 than to 4,000. Also, the more recent station 


are, as a rule, far more elaborate and expensive than the olde 
ones, as there has been a growth in size of stations as not 
worthy as the increase in their number, and it is very probab! 
that the total value of the electric stationa is increasing at 
greater rate than they are growing numerically. 


883 


eee ELECTRICAL REVIEW 


ELECTRICAL CONDUCTIVITY OF MERCURY VAPOR. 

In the various published descriptions of the mercury vapor 
lamp and the several other devices invented by Mr. Peter 
Cooper Hewitt, which depend for their action upon the phe- 
nomena observed in the lamp, reference has been made to the 
complicated nature of these phenomena. Mr. Hewitt, in his 
work, has collected a large amount of data bearing on the sub- 
ject, but it seemed advisable to make a systematic investigation 
with a view to deducing general laws. 


Three Groups of Phenomena. 

The reactions taking place in the tube may be divided into 
three groups—those taking place at the positive electrode; those 
taking place at the negative electrode, and the behavior of the 
vapor itself. In a study of any one of these groups, it is neces- 
sary to eliminate the effect of the other two, and this is not easy. 
Mr. Hewitt has, however, with the assistance of Dr. A. P. 
Wills, made a very complete investigation into the behavior of 
the mercury vapor, and the results of this work are to be found 
in a paper appearing on another page of this issue. 

The Method of Conducting the Test. 

The conduction of electricity through a vapor is supposed 
to be brought about by streams of positively and negatively 
charged particles, each leaving its respective electrode and trav- 
eling toward the other. These streams of charged particles, 
under proper conditions, form a luminous column, which varies 
in character with the current passing, the vapor pressure and 
the size of the enclosing vessel. It is necessary, therefore, to 
investigate the effect of variations of these three quantities, as 
well as to separate the three sets of phenomena. In the work 
described by Mr. Hewitt, the behavior of the vapor alone is 
described, all the electrode effects being eliminated. To obtain 
the latter condition was by no means easy, but Mr. Hewitt is 
satisfied that he has succeeded. The investigation was carried 
out by enclosing the tube to be experimented with in a box, 
arranged so as to vary the temperature. The fall of potential 
along the column of vapor was measured by introducing two 
electrodes, at a known distance apart, into the sides of the lamp. 
Lamps of various diameters were used, the density of the mer- 
cury vapor was varied by varying the temperature of the lamps, 
this temperature being determined by thermo-couples, and the 
current passed through the lamps was varied. It was also neces- 
sary to get rid of any impurities which might be contained in 
the tube. This latter condition was secured by using pure 
materials and carefully exhausting the tube. Under the condi- 
tions of the tests, the conducting column was perfectly uniform 
throughout its length, and there was a uniform fall of potential 
along it. 

Results of the Work. 

The results of the work are embodied in the curves given 
by Mr. Hewitt. They have not yet been formulated into mathe- 
matical equations, but this is now being done. In general, the 
behavior of the mercury vapor may be stated in this way: the 
resistance per unit length of the vapor column decreases with 
an increase in the diameter of the tube, with an increase in the 
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current flowing, and with a decrease in the vapor pressure. The 
watts absorbed per centimetre of length vary, of course, with 
the current and the resistance. Other things being equal, they 
increase with an imcrease in current, with an increase in the 
diameter of the tube, and with an increase in the vapor preseure. 
The luminous efficiency of the lamp varies with other condi- 
tions, but there is a certain ratio between vapor density and 
current at which the ratio of the light given out to the energy 
absorbed is a maximum. Other conditions may affect the be- 
havior of the vapor column, but are not here considered. Thus, 


if the tube be placed in a magnetic field, the resistance of the 
vapor increases. 


Value of the Work. 


The study of electrical conduction through gases has been 
prosecuted vigorously under Dr. J. J. Thomson, and work on 
this subject has not only added greatly to our knowledge of 
electrical phenomena, but has probably done more to enlighten 
us as to the nature of matter itself than any other study. While 
Mr. Hewitt’s work was carried out with mercury vapor alone, 
his results are, no doubt, general for all saturated vapors. His 
work is an important contribution to the knowledge on the sub- 
ject and, at the same time, has a very practical bearing on the 
proper conditions to be secured in the mercury vapor lamp. To 
mention but one point: since there is a certain density for 
maximum luminous efficiency, lamps should be operated at this 
point. Lamps should then be constructed so that they will have 
this fixed relation between definite vapor density and current. 


POWER FOR TRACTION IN A LARGE CITY. 

An idea of the magnitude of electric railway development is 
given by an examination of the equipments of the power stations 
of Greater New York. The power obtainable from all the rail- 
way stations now in operation, at the nominal rating, is 142,170 
kilowatts. This total does not include an additional 10,800 
kilowatts in generators, about to be installed in one of the large 
stations, and 15,000 kilowatts in storage battery, which can 
be drawn on for one hour. In addition, one of the elevated 
systems has retained eighty steam locomotives, representing 
a total of about 11,400 kilowatts, for use during the season of 
heaviest traffic, because as yet it has been impossible to bring 
the equipment of the new generating station up to the require- 
ments of a rapidly increasing traffic. 


The Overload Rating. 

Allowing an overload rating of forty per cent of the nominal 
rating of the power atations, the total power available for moving 
cars in this city to-day is 224,970 kilowatts, or nearly 300,000 
horse-power. In addition to this, the new units already con- 
tracted for will give an additional output, at a nominal rating, 
of 10,800 kilowatts; and the nominal rating of the equipment at 
the power-house for the Rapid Transit system will be 50,000 
kilowatts when completed. This will add to the total overload 
rating of 224,970 kilowatts, as given above, about 90,000 kilo- 
watts; but, by the time all the new units are in operation, there 
will, undoubtedly, have been other additiona in several of the 
older stations. The figures point to a minimum of 425,000 
horse-power as the overload rating of the railway power stations 
of Greater New York in the near future. There is hardly 8 
doubt but that it will greatly exceed this figure. 
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A METHOD FOR DETERMINING RATES 
AND PRICES FOR ELECTRIC 
POWER. 


—_ 


BY FRANK B. PERRY. 


1. That the future will show a rapid 
growth in the application of electricity to 
industrial pursuits, operated from a cen- 
trally located steam-driven electric power 
station, has led me to present the follow- 
ing data to our members, many of whom 
will doubtless find the methods suggested 
applicable to their own interests. The 
advent of driving textile and other mills 
from a plant of this character has opened 
a question for discussion as to the estab- 
lishment of a proper basis for rates to 
be charged for electric current supplied 
in large quantities. 

g. The contracts drawn up by electric 
companies with their customers sometimes 
contain a clause similar to the following, 
which is given for the purpose of illus- 
tration, and is not intended to cover any 
specific case: for a period of years from 
date the lessor agrees to furnish, and the 
lessee to receive and to pay for, within 
the times and on the terms set forth, all 
the power that may be required to properly 
operate and light his plant. The amount 
of power to be determined by meter read- 
ings, and to be billed monthly at the rates 
recited below, viz.: 

1,800 to not more than 2,160 kilowatts 
at rate of $31.50 per kilowatt per annum, 

More than 2,160 kilowatts and not ex- 
ceeding 2,520 kilowatts at rate of $30 per 
kilowatt per annum. 

More than 2,520 kilowatts and not ex- 
ceeding 2,700 kilowatts at rate of $28.50 
per kilowatt per annum. 

All in excess of 2,700 kilowatts at rate 
of $27.60 per kilowatt per annum. 

3. The above rates are based on an an- 
num of 3,000 hours. From this schedule 
the following tables are derived: 

TABLE I. 
eerste ee 
Rate per} Equivalent 


Kilowatt] Rate per _Rate per Rate per 
per Horse-Power Kilowatt per | Horse-Power 

Anvum.| per Annum. Hour. per Hour, 
$31.50 $23.499 $0. 0105 &0), 007833 
30.00 22 33 0.0100 0.007460 
28.50 21.261 0.0095 0.007087 
27.60 20.5896 0.0092 0.006832 


amination of table II shows plainly the 
faults that exist in a schedule such as 
that usually followed. 

4. By using 2,161 kilowatts, or one ad- 
ditional kilowatt more than 2,160 kilo- 


1A paper presented at the New York meeting (De- 
cember, 1903) of the American Society of Mechanical 
Engineers, and forming part of vol. xxv of the Jransuc- 
ONS, 
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watts, a yearly saving of $3,210 may be 
made; similarly an increase of one kilo- 
watt above 2,520 kilowatts effects a reduc- 
tion of $3,751.50 per annum, and one 
extra kilowatt over 2,700 kilowatts lessens 
the yearly expense by $2,402.40. 

TABLE II. 


Kilowatts Used. | Cost per Annum. | Cost per Month. 


1,800) $56,700.00 £4,795, 


4,725.00 
2,160 68,040.00 5,670.00 
2,161 64,530.00 5,402.05 
2,268 68,040 00 5,670.00 
2,520 75,600.00 6.300,00 
2 O21 71,848.50 5,957.37 
2 652.7 75.601.953 6,300.16 
2,700 76,950.00 6,412.05 
2,701 74,547.06 6.212.30 


5. While these figures show the points 
in the schedule at which the greatest 
saving may be made, many other qualities 
which are given in a later table illustrate 
equally well the irregularity of prices 
based on such a list of rates. The incon- 
sistency of this method is further shown 
by the fact that 2,268 kilowatts cost the 
same as 2,160 kilowatts, or 108 kilowatts 
may be utilized without any increase in 
expense to the consumer. The price is 
also practically the same for 2,652.7 kilo- 
watts as for 2,520 kilowatts, which indi- 
cates that any number of kilowatts be- 
tween these limits may be used without 
additional cost to the person buying power. 

6. It would appear from these figures 
that the electric company makes more 
profit at some places in the schedule than 
at others, and on that account could fur- 
nish certain amounts of power gratis. Of 
course, this is not true, but tends to con- 
vince one of the absurdity of the system 
that is customarily used by central elec- 


. tric stations. It is also evident that the 


customer, if he were so disposed, might 
watch his meter and so adjust his con- 
sumption of current as to bring about a 
substantial decrease in his bill for the 
month. For example, he might install a 
few extra machines that would not only 
serve to increase his product, but would 
also be the means of diminishing his bill. 
As an extreme case, the use of one addi- 
tional kilowatt would bring about this re- 
sult. It also might prove economical 
to burn electric lights during the day in 
order to increase the current consumption. 

7. Both of these examples mentioned 
serve as illustrations of the fact that it is 
within the consumer’s jurisdiction, by the 
terms of his agreement, to use power ad- 
vantageously with a resultant financial 
loss to the electric company. While such 
a procedure may be perfectly legitimate, 
it would be fairer to all concerned to pre- 
vent contingencies of this kind from 


BE 


arising, and at the same time to provic 
a system of rates which would be to tl 
thutual interests of both parties. 

8. The horizontal lines on chart No. | 
Fig. 1, indicate the rates for power, an 
the diagonal lines represent the price pi 
month for electric current covering tl 
entire range of the above-mentioned schec 
ule. The latter lines show at a glance tl 
unfairness of the system, and prove col 
clusively that rates can not be adjuste 
properly on the customary basis. 

9. The subsequent discussion is inteni 
ed to give a method of rearranging 
schedule of rates based on the “step-sy 
tem,” and for convenience the aforesai 
figures will be used. The principles, hov 
ever, may be applied to any other rat 
made up in a simlar manner. 

10. Referring to table II and appl: 


ing the well-known formula (a + ie 


giving the sum of the terms of an aritl 

metical progression we obtain for eac 

step, assuming a common difference of or 
kilowatt, the following figures: 

7 Yal 

Value of Value of of 

“a, l. un. 


——— 


1) 2.161 — 2,520 kw... |$64,830.00 $75,600 | $31 
2) 2.521 — 2,700 kw.. | 71,848.05 | 76,950 | 1 


ys 


—— — ee 


11. The value of “a,” or the first ter 
of the series represents the product « 
2,161 kilowatts by its rate per kilowa 
per annum. In a similar way the othe 
terms of the series are obtained, “J,” ind 
cating in each case the last term and “n 
the number of terms. 

12. Since the rate is constant fro. 
1,800 to 2,160 kilowatts, we will compu 
simply the sum of the series beginning : 
2,160 kilowatts. 

Sum of (1) = (64,830 -+ 75,600) 180 = $25,277.41 


(2) = (F1,848.5 + 76,950) 90 = 13,391,81 
1,160 kw. at $31.50 = 68, (). 


(3) Total sum of two series = $38,737, 33 


13. With a varying rate of power, d 
minishing in a fixed ratio between ar 
two amounts, it is possible, by the subst 
tution of proper quantities in an equ 
tion herein deduced by the writer, to con 
pute the value of the sums of the produ 
of each succeeding kilowatt by its corr 
sponding rate. 

14. The horizontal spaces of the chart 
or abscisse, represent in terms of kil 
watts a progressive increase in each su 
cessive number by the addition of any d 
sired equal amount. 

Let (a) = first term. (l) = last tern 
(d) = common difference. (n) = nun 
ber of terms. (s) = sum of terms. 


886 


Then 


Ist term = a, 
2d *§ = a+d, 
3d “ = a + 2d, 
4th “ = a+ 3d, 
l= a+ (n—l)d, 
n 
s = (a + Ì)—. 
2 


15. The vertical spaces of charts, or 
ordinates, represent in terms of rates per 
kilowatt annum, or per kilowatt hour, a 
progressive decrease in each successive 
number by the subtraction of any chosen 
equal quantity. 

Let (b) = first term. (k) 
(r) = common difference. 


= last term. 
(¢) = sum of 


terms. (m) = number of terms. 
Then lst term = b, 
ad “ = b—r, 
3d “ = b— a?r, 
4th “ = b— 3r, 
k = b— (m — lyr, 
m 
t = (b + kj)—. 
2 


16. Multiplying the corresponding 
terms of these two series, we obtain the 
following : 


(4) Product of lst term = ad, 


(5) “ “2d “ =(a4d) (b—r), 
(6) “ “3d “ =(a+ 2d) 
(5 —2r), 
(7) “4th “ = (a+ 3d) 
(6— 3r), 
(8) ‘ “last = l]a +n—l)d} 
{b — (m — l)r:. 


17. Adding these products, and develop- 
ing the quantities enclosed in parenthesis, 
we obtain for the sum of Lst and 2d term, 
designated (4) and (5). 

(A) Sum of products 1st and 2d terms 

= 2ab + bd — ar — dr. 
Multiplying 2 4ab + 2bd — ar — 2dr 
equation by 3 = 


2 
Substituting values n = 2 and m = 2 in 
the above, we find 
2abn + bdn — arm — drm 
(A) = ———— 
2 
rm 


bn 
=t n—nat— — (a+ d). 
2 2 


18. In a similar manner (B) = sum of 
(4), (5) and (6), and (C) = sum of 
(4), (5), (6) and (7), 


bn 
B= tjet ana} — 
rm 
— (2a — 34d), 
2 
bn 
(C; = SE + (n — pu} — 


rm 
— dua + Td). 
2 


a e S a 9 
SS ee E eee 


| (D) Total sum = on 


ELECTRICAL REVIEW 


19. Comparing equations (A), (B) and 
(C), we find that they are alike in all 
respects excepting the coefficients of ‘“‘a” 
and ‘‘d” of the negative terms. 

20. Substituting these values, viz., for 
coefficient of “a” (m — l), and for co- 
efficient of “d” 


Ea (m—2) +1} jm—1} 


we have for the sum of any number of 


products containing ‘“‘n” and “m” 
terms. 
Total sum = m | 2a + (n—Yyd | — S 


Ja + [5n 47] a! | CE 


rm im ONG + - (2m — l) l 
21. In order to apply this formula to 
the case in question, let us consider the 
rate as beginning at $31.50 per kilowatt 
per annum for 2,160 kilowatts and vary- 
ing in amount to $27.60 per kilowatt per 
annum for 2,700 kilowatts. By so doing, 
we preserve the limiting features of the 
schedule both for rates and for the quanti- 
ties at which they are applicable. Since 
the successive steps in the first mentioned 
schedule show an even decrease in rate 
for equal increments of power up to 2,520 
kilowatts, it is safe to assume that a list 
of rates may be made up to vary uniformly 
from 2,160 to 2,520 kilowatts and regu- 
larly, but at a different rate, from 2,520 
to 2,700 kilowatts. 


22. Let z = rate per kilowatt per 
annum for 2,520 kilowatts. 


a, = 2,160 a, = 2,521 

b, = 31.50 b= 2 

h= d, = 1 

lL = 2,520 l = 2,700 

_ (31.5 — 2) _ (x — 27.6) 

i 360 ~ T80 

n, = 361 N, = 180 
m, = 361 m, = 180 
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Substituting values of D, and D, and 
solving, 


4,000,8632 = 115,516,292.7 
X= 28.872. 


25. This value of “s” substituted in 
expressions for rates gives r, = $0.0073 
and r, = $0.00706% as the variations in 
charges for each kilowatt per annum from 
2,160 to 2,520 kilowatts, and from 2,520 
to 2,700 kilowatts respectively. 

26. The rates per kilowatt-hour become 
rı = $v.00000243, r = $0.00000238 ; for 
30 kilowatt-hours, r, = $0.000073 and 
Ta = $0.00007068. 

27. Using this system as a basis for 
rates, the wording of the agreement for 
power would be changed to read as fol- 
lows: 

“The charge for electric current fur- 
nished under this contract shall be made 
as per the chart attached hereto, and made 
a part hereof.” 

28. The line plotted on chart No. 2, 
Fig. 2, indicates the rates per kilowatt 
per annum which would, in this instance, 
replace the original schedule as given by 
chart No. 1, Fig. 1. 

29. The results obtained by following 
these lines of rates necessarily gives, on 
account of the above reasoning, the same 
average price per month as that com- 
puted by the “step” system. Chart No. 
3, Fig. 3, is an example of the form of 
chart which would be embodied in a con- 
tract for electric power in order to meet 
the rates outlined in the original agree- 
ment. It also gives an idea of the sim- 
plicity of interpreting rates and prices 
for power by making use of the scheme 
proposed. 

30. Line No. 1 is drawn through points 
plotted in accordance with the rates speci- 
fied on chart No. 2, Fig. 2; the ordinates 
being equal to rates per kilowatt-hour and 
the abscisse representing kilowatts. From 
1,800 kilowatts to 2,160 kilowatts and 
above 2,700 kilowatts the rate is constant 


23. Substituting these respective values in equation (D) gives 


D, = She x ott (2,160 + 2,520) — 
D, = a 521 + 2,700) — 


From the above, 


(31.5 — z) x 361 x 360) 


x — 27.6) X 180 x 179 
2 xX 180 


2 160 722 — 1)! 
2 x 360 1%, + +f 


{2,521 + 4 (360 — 1); 


p, — 159,655,860 — 81,886,171.5 + 2.590,561z 
| = 9 OY — 31,886,171.5 + 2,590, 5612 
G 


p, — 228193402 — 1,418,038¢ + 39,137,848.8 
2 = a ŘŘŮŘĖŘĖaaħŘŮe I SISI M 
6 


24. Then in order to fulfil the condi- 
tions of the first-named schedule, D, +D, 
must equal (3) or 


D, + D, = 38,737,305. 


at $0.0105 and $0.0092 per kilowatt-hour 
as respectively indicated by the horizontal 
portions of the line. From 2,160 to 2,520 
kilowatts the rate diminishes in a fixed 
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ratio for each additional kilowatt used, 


namely, from $0.0105 to $0.010062 per 
kilowatt-hour; also from 2,520 to 2,700 
kilowatts the rate diminishes uniformly, 
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but not so rapidly as between the points 
previously stated, from $0.010062 to $0.- 
0092 per kilowatt-hour. It will be noted 
that the ordinates may be read easily to 
one one-thousandth of a cent per kilowatt- 
hour and the abscisse to three kilowatts 
without estimating fractional division of 
the spaces. 


l g i x : E 
Ordinates = Rate per Ke, per Annum, | | Abselstae~Kilowatts | 
- - s e 
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Fig. 2.—Rates AND Prices FOR 
ELECTRIC POWER. 


31. Line No. 2 is deduced from the 
foregoing, and by its means one may de- 
termine at a glance, knowing the watt- 
meter reading, the amount of each 
month’s bill for power consumed. 

32. The lower line of figwres on the 
chart represents meter readings in kilo- 
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watt-hours divided by one hundred. These 
quantities are computed by multiplying 
the kilowatt readings by 250, the average 


ELECTRICAL REVIEW 


hours per month, of one-twelfth the total - 


for the year as limited by the contract. 
Two ciphers are omitted from these re- 
sults to avoid repetition of figures. To 
obtain the bill per month, find the num- 
ber on charts corresponding to that re- 
corded by the wattmeter, and note the 
point vertically over same on line No. 2. 
In the column at the right-hand side of 
the chart, horizontally opposite this inter- 
section, will be found the price of bill for 
the amount of power in question. The 
abscissa may be read accurately to 750 
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kilowatt-hours and the ordinates to $5 for 
the corresponding spaces, and by estima- 
tion of tenths these differences may be 
proportionately reduced. 

33. Charts No. 4 to No. 8 (Figs. 4 to 
8) inclusive are similar to, and may be 
considered as supplementary to chart No. 
3. Each chart includes a section of 180 
kilowatts of one-fifth of the entire range 
from 1,800 to 2,700 kilowatts. 

34. Lines No. 3 and No. 4 indicate 


z- 


prices for power up to and including 2,160 
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kilowatts at a constant rate of $31.50 per 
kilowatt per annum, or $0.0105 per kilo- 
watt-hour. Lines No. 5, No. 7 and No. 
9 represent rates 

aryi tively f 81.50 to $30.186 kw. p. an. 
varying respectively from ae 0 Seo Bor EN p. an 
sere 27.60 8 
$0.0105 to $0.010062 * br. 


Goias e oooga e u e 
0.009624 * 0.0092 a © oe 


35. Lines No. 6, No. 8 and No. 10 show 
prices per month for power, varying in 
the order given from 2,160 to 2,340 kilo- 


be ob it 


or from 


watts, from 2,340 to 2,520 kilowatts a 
from 2,520 to 2,700 kilowatts. Each 
the spaces on the charts No. 4 to No. 
inclusive occupied by the abscisse rep: 
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sents one kilowatt or 250 kilowatt-hor 
as the case may be, consequently are w 
within the limit that it is possible to re 
a recording wattmeter of 3,000 kilowa 
capacity. 

36. Greater accuracy is also attainal 
in determination of rates per kilowa 
hour or the total bill for the mon 
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This may be carried to a still further « 
gree of refinement by an increased si 
division of the amounts of power and th 
accompanying rates. The princip 
enumerated may be applied equally w 
to a given list of powers with any p 
determined rates. The table III is p 
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ment, and also by the lines illustrated on 
‘harts No. 3 to No. 8 inclusive (Fig. 3 
to 8). 

37. Referring to the tabulation, one 
may observe that between 2,190 and 2,370 
kilowatts, the chart gives figures higher 
than the schedule, while from 2,370 to 
2,520 kilowatts the monthly bills are 
lower. As previously stated above, the 
average is practically the same. The last 
line of the table shows that for the points 
taken the discrepancy between the chart 
and the schedule amounts to about three 
hundred and forty-seven-one-thousandth 
of one per cent. This difference would 
be lessened by choosing smaller subdivi- 
sions and would finally amount to zero 
when the points are taken at one-kilo- 
watt intervals. Of course, if the meter 
should indicate a use, say, of 2,520 kilo- 
watts per month considerably more would 
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The Testing of Electric Generators 
by Air Calorimetry. 

At the meeting of the British Institu- 
tion of Electrical Engineers, held No- 
vember 26, a paper was read by Mr. Rich- 
ard Threlfall, describing a calorimetric 
method of testing generators, which he 
had devised and used with much success. 
The method was devised in order to test 
a generator which was so situated that it 
could not be coupled up to another ma- 
chine and tested by the Hopkinson meth- 
od. Mr. Threlfall’s method consists in 
enclosing the generator in an air-tight 
case, Which is protected against leakage 
of heat, and through which a steady stream 
of air of known volume is forced. Know- 
ing the quantity of air passed, its humid- 
ity and density, and the rise in tempera- 
ture, the losses in the generator are casily 
computed, as they are taken up as heat 


TABLE III 
Equivalent ee ce Rate per Monthly Bill. | 
Horse- Kilowatts. Month of Kilowatt = Difference. 
Power. 250 Hours. Hour. By Chart. By Schedule. 
2,804.1 2,160 540,000 10.0105 $5.670.00 $9,670.00 Seo darai 
2 935.7 2,190 547,500 .Q10427 5,708.4 5,475.00 — $233.78 
2,977.2 3220) 555,000 -010354 5,746.47 5 550.00 — “i947 
3,016.1 2 250 562,500 010281 5 753.06 5 625.00 E 
3,056.3 2280 570,000 .010208 A RIR 56 5700.00 a Aye se 
3,096.5 2 310 577,500 010135 5.R52.96 577500 ian 7 96 
3.136 7 2 340 585,000 010062 3.886 27 5,850.00 za 36 2% 
3,176 9 2 370 592,500 .QOSO89 5,918.48 5,925.00 + 6.52 
8,217.2 2.400 600,000 009916 5 949.60 6000 00 a. 50 40 
3,297.4 2,430 607,500 009343 5.979.662 6 075.00 L 95 38 
3.297.6 25460 615,000 .OO9TT 6 008.55 6,150.00 + 14145 
3.337.8 2,490 622.500 009697 6,036.38 6,225.00 + 488.62 
3,378.0 2 520 630,000 009624} 6.063.12 6.200.00 4+ 23688 
3,418.2 2,550 637.500 .0095533} 6,090.25 6 056.25 a 24 00 
8,458.4 2,580 645.000 „00H48 6.116,32 6,127.50 + 11.18 
3.408,6 2.610 652,500 009412 6,141.33 6,198.75 a 57.42 
3,958.8 2,640 660,000 00034134 6 165.28 6 270.00 +o 104.72 
3,579.1 2.670 667,900 00927068 6,188.17 6,341.25 + 1538.08 
3,619.3 2 700 675,000 0092 6.210.00 6,412.50 + 202.50 
IK EEEE E ane oes een Oe ET, = 


$118,726.25 $393.05 


be paid to the central station by the chart 
system than by the schedule. It is equally 
true that there are points on the chart 
lines where, if the meter should read the 
proper amount, the bill would be less than 
hy the schedule. 

38. The convenience of this method in 


determining the value of bills rendered 
each month should be appreciated both by 
the electric company and by the user of 
current. There is no conflicting of rates 
or prices with such a system, and bills 
increase gradually and consistently, as they 
ought, in proportion to the amount of 
power used, This method, which is equally 
fair to producer and to consumer has, 
to the best of my knowledge, not been used 
up to the present time by any central 
electric station for finding costs of cur- 
rent where varying rates per kilowatt an- 
num or per kilowatt-hour are involved. 

39. These ideas are submitted with the 
belief that their adoption will bring about 
more satisfactory results than can ever be 
realized by a continuance of the so-called 
“step” system of rates. 


by the air. One advantage of the method 
is, that the losses are measured directly, 
and, since they constitute, for a generator 
of medium or large size, not more than 
ten per cent of the full load output, a 
considerable error in their measurement 
will cause but a small error in the figure 
deduced for the efficiency. 

In applying this method, the first difh- 
culty lies in determining accurately the 
quantity of air passed through the casing. 
It was fully determined that a Pitot tube 
gave the most satisfactory results. ‘This 
is a tube extending into the air duct, 
with an opening directed against the 
stream of air. ‘The tube is U-shaped, the 
other extremity being let into the tube 
with a flanged mouth. The U part of 
the tube is filled with water, and the dif- 
ference in the level of the two legs of the 
tube is directly proportional to the ve- 
locity of the air at the intake of the tube. 
It is necessary to determine the rate of 
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flow in all portions of the tube, but, hav- 
ing done this, a position can be found 
which gives the mean value, and it was 
ascertained that this position does not 
change with different rates of flow. 

To protect the casing against loss or 
absorption of heat from external sources, 
the mean temperature of the air at the 
intake and the outlet, is maintained equal 
to that of the external air. The casing 
is also lined with silver paper to make it 
air-tight and this is also a good heat 
insulator. In places it is lined with felt. 
The apparatus was tested by placing with- 
in the casing, resistance strips, and ex- 
pending in these a known amount of 
energy. The quantity measured by the 
calorimetric method agreed closely with 
that shown by the electrical instruments. 
The machine tested was rated at 300 
kilowatts. Its efficiency was found to be 
eighty-nine per cent. It was driven by 
a two-cylinder tandem gas engine, and, 
after the efficiency of the apparatus as a 
generator has been determined, it was 
used as a brake to test the gas engine, 
the following being the results of this 
test: The gross total indicated horse- 
power was 517; absorbed in pumping and 
friction at no load, seventy horse-power, 
giving a mechanical efficiency of 86.5 
per cent. The mean power was 301.42 
kilowatts, and the efliciency of the dyna- 
mo was 88.93, showing that 338.9 kilo- 
watts were delivered by the engine. The 
indicated kilowatts were 385.75, and the 
resulting mechanical efficiency was 87.86. 
These figures, the author believes, are the 
most reliable that have yet been obtained 
for a gas engine of this size. 


Radium Industry. 

Consul-General Richard Guenther, at 
Frankfort, Germany, reports that not- 
withstanding the difficulty in its produc- 
tion (many tons of ore being required 
to produce one gramme) a radium indus- 
try has already developed in Germany and 
France, and although one gramme is sold 
at a little less than $2,000 the manufac- 
turers are said to have orders for several 
hundred grammes. 


The demand for medical purposes ex- — 


ceeds the supply. Radium possesses all 
the important qualities of the Roentgen 
rays, in addition to the invaluable proper- 
ty of being ready for use at any time 
and furnishing its rays without the em- 
ployment of apparatus. | 

The fact that radium exerts a very 
peculiar influence upon light-emitting 
bodies has given rise to the hope that it 
may eventually play an important rôle in 
the industry of light. A minute quantity 
of radium is sufficient to produce a strong 
light from a layer of zinc pyrites. 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY. 


NOTES ON PROGRESS IN EUROPE AND 
AMERICA. 


BY JOHN B. C. KERSHAW. 
The Nickel Refining Industry and Its Prospects. 

In a note on nickel production in Can- 
ada published in the issue of the ELEC- 
TRICAL Review for January 31, 1903, 
the writer referred to the plans for erect- 
ing an electrolytic refining works at 
Sault Ste. Marie, for treatment of the 
copper-nickel matte obtained from the 
Canadian ores, and to the absence of re- 
liable information relative to the process 
which was to be employed at this refinery. 
Ulke in an article on the electrolytic 
nickel refining industry, recently pub- 
lished in an American contemporary, has 
referred to the proposed works at Sault 
Ste. Marie, but since he has not given 
the definite information required, it is 
evident that the process to be used at this 
refinery is not yet settled. Ulke recom- 
mends a combination of his own patented 
process and of Thum/’s for the mattes to 
be treated; and it will be interesting to 
note whether his recommendation will 
be adopted. 

The prospects of the various nickel 
companies are undoubtedly improving, 
for nickel-steel is coming more and more 
into use, especially for railway purposes. 
It is doubtful, however, whether this in- 
creased consumption of nickel will re- 
quire any large adoption of electrolytic 
processes for refining 
Ulke, in the article referred to, has 
pointed out that the managers of the 
Orford Capper and Nickel Company, one 
of the oldest producing companies, have 
learned how to obtain nickel testing 99.2 
per cent by the ordinary metallurgical 
process, and that in consequence they 
have ceased to send the raw metal for 
electrolytic treatment by the Balbach 
company. It would seem probable, there- 
fore, that the bulk of the nickel which 
will find its way into the iron and steel 
industries will not be submitted to elec- 
trolytic treatment for removal of the last 
traces of impurity—especially as these 
impurities would not be chiefly silver 
and gold, and so pay for the cost of the 
refining operation, as in the copper in- 
dustry. Electrolytic refining in the 
nickel industry is therefore likely to be 
reserved for metal intended for special 
uses, in which the cost of the metal is of 
Tt is interest- 
ing to note in this connection that John- 
son has recently published details of a 
research relating to the deposition of 


the erude nickel. 
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thick plates of nickel. His experiments 
have proved that one important condition 
is to have a gas free electrolyte, and by 
passing his solutions through a vacuum 
apparatus he has been enabled to obtain 
this condition of success. The explana- 
tion is, that the hydrogen which otherwise 
would be occluded by the deposited 
metal is dissolved by the electrolyte. The 
process has bcen patented. 


Water Power Centres in Italy. 

A greater development of water power 
for electrochemical and electrometallurgi- 
cal purposes has occurred in Italy during 
the last three years than in any other 
European country. Fuel is scarce in that 
country, and its cost is therefore high. 
The prospects for central water power 
stations, especially in the North where 
water power is plentiful, are good, and 
it is in the northern districts that such 
a development has recently been occur- 
ring with the aid of French and German 
capital. As pointed out by the writer 
in a recent note upon the progress of 
similar undertakings in America how- 
ever, there is a general tendency for 
financiers to underestimate the capital 
required, to bring such developments to 
a successful issue; and Italy has not 
escaped the troubles caused by this mis- 
calculation on the part of the promoters. 
The Italian Electrochemical Company 
owns two water power concessions in the 
northern provinces; one at Bussi, on the 
river Ticino, being rated at 6,000 horse- 
power; and the other on the R. Pes- 
cara, at 38,000 horse-power. The original 
capital of the company was $1,300,000, 
but this has proved insufficient to develop 
both the concessions, and so far only the 
water power at Bussi has been dealt with. 
Caustic alkalies and bleach were produced 
at this place. Owing to various causes, 
the company has lost heavily, and it has 
become necessary to write down the value 
of the original share-capital by forty per 
cent; to issue new shares to the extent 
of $540,000; and to convert its floating 
debt of $550,000 into a bond issue of like 
amount. The Franco-Swiss company for 
electrical undertakings was financially in- 
terested in this company, and is reported 
to have lost $160,000 in consequence of 
the depreciation in the value of its shares. 
In spite of this unfortunate setback to 
the prosperity of one of the larger power 
companies in the north of Italy, Dr. A. 
Bolis, who has written on this subject in 
the Chemiker Zeitung, considers the pros- 
pects in Italy are good for electrochemical 
and electrometallurical undertakings; and 
that with greater attention to both the 
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scientific and financial sides of the busi 
ness, the Italian water power schemes anc 
subsidiary industries will eventually pa: 
those who have been bold enough to sinl 
capital in them in these early days o 
their development. As evidence of th 
growth of the industries, Dr. Bolis state 
that since 1897 eleven electrochemica 
companies have been founded in Italy 
with a total capitalization of $6,000,000 


Aluminum tn the United States and Canada 


The 15,000 horse-power (see ELECTRI 
caL Review of February 7, 1903) nov 
being applied to the electrolytic extrac 
tion of aluminum from bauxite an 
alumina at the three works situated i 
America, has not so far had any ver 
marked effect upon the production figures 
but possibly the returns for 1903 wil 
show a largely increased output. Th 
figures for the production of aluminun 
in America during the past five year 
have been as follows: 


Pounds. 
1893 3 ene Ook 5,200,000 
go ey enc 6,500,000 
1900 nasa <. 7,150,000 
DOTS aa aa 7,150,000 
TIO? ei aaeei 7,200,000 


There is a proposal to float a new com 
pany for production of the light meta 
in Canada, and a bill with this objec 
in view has been passed through the Ne 
Brunswick Legislative Assembly. Th 
title of the new company is the Aluminur 
Production Company of New Brunswick 
and a capital of $6,000,000 is to be raise 
for erection of an aluminum reductio 
works at the Grand Lake coalficlds, 1 
Queen’s County. The promoters of th 
company are interested in the manufac 
ture of McAdamite, an allov containin 
aluminum as chief ingredient. I am ur 
able to say what process the promoter 
of the new company intend to use, br 
possibly they have in mind the fact the 
the various original aluminum extractio 
patents have only a few more vears i 
run before they lapse. The manufactin 
of aluminum will, therefore, soon be a 
open industry. 

As regards the applications of alum 
num, its utilization for bare overhea 
transmission lines and for printing pu 
poses scems at present to be developin 
most rapidly. The latter use has e: 
tended to the United Kingdom, and mar 
of the leading lithographic firms are no 
emploving rotary aluminum presses fc 
high-class poster work. The Aluminw 
Rotary Press Company has opened a 
office in London, and in a recently issue 
catalogue it states that eighteen Britis 
firms are now regularly using its press 
for printing color work. 

After a long fight, aluminum has ther 
fore gained a permanent footing in tl 
printing world. As the plates used | 
these presses can he emploved repeated] 
this application of the metal can. hov 
ever, add very little to the annual co: 
sumption, expressed in tons. 
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The Siemens-Schickert Multiple Unit System of Electric Train Control. 


HE more electric traction develops, 
T the greater are the efforts made 
by technical men to bring it to per- 
fection and render its superiority over 
steam traction ever more conspicuous. 
One of the greatest advantages of elec- 
tricity is, that it gives more elasticity to 
the traffic by permitting the economical 
running of a considerable number of light 
trains instead of a limited number of 
heavy ones. As the amount of goods and 
the number of passengers to be trans- 
ported are not constant, it is evident that 


OPERATING AND REVERSING CYLINDERS— 
SrEMENS-SCHUCKERT SYSTEM OF MUL- 
TIPLE Unit CoNnTROL—BacK VIEW. 


the weight of the train and the number 
of cars will vary according to the circum- 
stances. The motor of the locomotive 
must, therefore, be capable of working un- 
der variable loads, sometimes above and 
sometimes below the normal, with fair 
efficiency. And what is more, when the 
power is centralized in a single locomo- 
tive, whose useful adhesive weight—that 
is to say, tractive power at the wheel—is 
only one-sixth of the total weight, an ad- 
dition to the train of cars which need for 
themselves, for example, a force of 300 
kilogrammes each, requires the locomo- 


By Emile Guarini. 


tive to have a surplus weight of as many 
times two tons as cars are to be added. 
The multiple motor system, on the other 
hand, makes it possible, when an addition 
of cars is suddenly necessitated by any 


P 
SSD fa. 


the Siemens-Schiickert system, which is 
the result of long and painstaking experi- 
ments, justified by the serious disadvan- 
tages which, according to this firm, the 
two other systems possess. Thus in the 
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INTERIOR OF MoOTORMAN’s CAB, SHOWING MASTER CONTROLLER OF THE 
SIEMENS-SCHUCKERT SYSTEM OF MULTIPLE UNIT CONTROL. 


particular circumstance, to add at the 
same time the necessary supplementary 
motor, which is mounted on the car it- 
self, and that without any relative increase 
of the useful dead weight. 

Until now there were known two mul- 
tiple unit systems of electric train con- 
trol: first, that of Sprague, which is ex- 
ploited by the General Electric Com- 
pany, and that of the Westinghouse Elec- 
tric and Manufacturing Company. The 
former is entirely electrical; the latter is 
operated entirely by compressed air. 

To these two there has just been added 


purely electrical method of control, as the 
Siemens-Schiickert Company states, the’ 
drawbacks are the difficulty of employing 
small motors for reversal of direction with 
pressures of 800 volts and over, the enor- 
mous dimensions and weight (up to 1,000 
kilogrammes) of the traction magnets, the 
rise of self-induction, violent sparking at 
the distribution line, the inconvenience of 
looking after the bearings and brushes of 
the motors, etc. In the system of control 
by compressed air, pure and simple, which 
it otherwise admits to possess eerious ad- 
vantages, it objects to the large number of 
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parte, frequent refusals to operate, the ab- 
sence of dependence for power on the 
motor current and of well-defined main 
positions for the interrupters, ete. In 
view of the great superiority which it 
recognizes in the control by compressed 
air and in order to overcome the disad- 
vantages cited above, the Siemens-Schiick- 
ert Company has devised a mixed system, 
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the other for putting them in parallel. In 
order to ensure the immediate interruption 
of the circuit in case the train parts, the 
current actuating the valves flows all the 
time, while the train is in motion. The 
interruption of the current for any reason 
disconnecte the motors from the circuit. 
The following considerations have pre- 
vailed in the development of this system: 


Front oF Carn EQUIPPED WITH SIEMENS-SCHUCKERT SYSTEM OF MULTIPLE UNIT 
CONTROL—SHOWING APPARATUS IN MOTORMAN’S CAB. 


in which electricity serves only for the 
operation of compressed-air valves. This 
system, after having been practically tried 
on the Gross-Lichterfelde experimental 


line, has recently been installed on the 


underground line at Berlin. 

Compressed air has been adopted for the 
actual operation of the controllers, the 
pneumatic valves being actuated by a low- 
voltage current. Two separate controllers, 
namely, a reversing and a speed controller, 
are under the control of the motorman. 
The speed controller has two main posi- 
tions, one for putting the motors in series, 


1. The number of parts must be very 
limited. 

2. The controllers must be of the ordi- 
nary type, which have stood practical 
trial. 

3. The speed controller must have two 
main positions—“in series,” for half 
speed; “in parallel,” for full speed. It 
must be able to occupy intermediate posi- 
tions. 

4. Direct current is to be employed, so 
that the breaking of the circuit may be 
effected by interrupting the line current. 

5. The management must not require 
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any skill. A wrong manipulation must nt 
entail any bad consequences. l 

The accompanying illustrations relat 
to the Siemens-Schiickert system. On 
shows the front of a train equipped wit 
this system; the interior of the motos 
man’s cab may be distinguished in it 
another shows the interior of the cat 
alongside of the controller there is visibl 
a set of cylinders, the object of which wil 
be explained presently; two other 
show this set of cylinders in two differ 
ent positions. 

The complete apparatus comprises, be 
sides the motorman’s switch, two relay 
which operate the valves, letting the com 
pressed air into the two cylinders, whos 


OPERATING AND REVERSENG CYLINDERS— 
SIEMENS-SCHUCKERT SysTEM oF MUL- 
TIPLE UNIT CoNTROL—FRONT VEW. 


piston rods may act (1) on the reversin 
controller; (2) on the piston rod of 
third cylinder which is always under a 
pressure. The rod of this latter pisto 
is a toothed rack geared with the spee 
controller. 

Supposing now that the motorman pu 
the controller handle in the positic 
“series-forward” b; this action has tl 
effect of operating one of the relays whic 
by attracting its armature, opens tl 
valve that lets compressed air into o 
of the cylinders; the piston of the latt 
moves forward, acts on the reveiwing co 
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troller, the position of which it fixes, 
and pushes the toothed rod of the third 
piston. By its motion this piston disen- 
gages the speed controller, which is ar- 
rested at a certain point by a ratchet. 
The attendant may, however, stop the 
movement at any desired point by plac- 
ing the handle in the position “series- 
forward” a. 

The motors are now in series and half 
speed is obtained. To reach full speed 
the motorman moves the handle to the 
position “parallel-forward” b. This has 
the effect of actuating the second relay 
which, in operating a valve, causes the 
admission of compressed air into the sec- 
ond cylinder. The piston of the latter 
advances, adjusts the reversing controller, 
frees the rack from the ratchet that re- 
tains it (as has been explained above) and 
moves the toothed rack forward. The 
latter, in advancing, turns the speed con- 
troller. Its motion may be stopped at 
any point by placing the handle in the 
position “parallel-forward” a. 

When it is desired to stop, the handle 
is put in the position “off.” The first two 
pistons then take up their initial posi- 
tions, again moved by the pressure of the 
compressed air in the third cylinder 
which, as already stated, is always under 
pressure. In going back the toothed rack 
turns the speed controller backward, and 
finally the first two piston rods, in re- 
turning, make the reversing controller re- 
sume its original position. 

For running backward the handle 13 
placed in the position “series-back” b. 
The second relay is then operated and 
the compressed air admitted to the sec- 
ond cylinder; the reversing controller is 
moved to the position “back,” but the 


speed controller works in the same man- -` 


ner as before. In running backward the 
motors can not be coupled in parallel. 
The connections “parallel-back” may be 
used, if necessary, as a brake; in this 
case, as also in the former ones, an auto- 
matic circuit-breaker protects the ma- 
chinery against excessive currents. 

The apparatus located on the trains 
and shown in the illustrations, although 
identical in principles, is not absolutely 
so in construction. It ‘has been found nec- 
essary to take into consideration in the 
design the limitations of the space at dis- 
posal, and for the purpose of economizing 
it the first two cylinders are placed side 
hy side, and the above summarily de- 
seribed construction of the reversing con- 
troller and other organs of this part has 
been replaced by a combination of gears 
and pinions, of which an idea may be 


formed from the illustration. The con- 
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tacts of the speed controller are provided 
with powerful magnetic spark blow-outs. 
Provisions have likewise been made for 
rapidly disconnecting either motor from 
the circuit; in such a case the car is run 
by one single motor. 

For the sake of clearness, no mention 
has been made of several accessory organs, 
the necessity for which has been felt in 
practice. Thus the movements of the 
piston of the third cylinder are regulated 
by the play of a fourth piston in a cylin- 
der filled with oil. This oil flows into a 
reservoir or runs back into the cylin- 
der by the operation of different valves 
actuated by a relay, in the circuit of 
which the automatic circuit-breaker is 
inserted. 

The trials have proved that the Sie- 
mens & Schiickert multiple unit system 
of electric traction attains a high degree 
of perfection. It combines all the ad- 
vantages of electrical transmission and 
retains at the same time all those of con- 
trol by compressed air. It overcomes in 
this manner the disadvantages inherent in 
compressed air conduits and the multi- 
plicity of electrical conductors required 
by other systems. 


Rapid Submarine Cabling. 

According to the London Electrician, 
recent cricket matches in Australia have 
been the means of giving much publicity 
to the question of speed of transmission 
on the submarine cables between England 
and that country. The two systems are 
owned, respectively, by the Eastern and 
the Eastern Extension Telegraph com- 
panies, and the Pacific Cable Board, and 
the following is the schedule of times oc- 
cupied by the two routes in transmitting 
the accounts of the match from New 
South Wales. On Friday, November 20, 
the Eastern route occupied nineteen min- 
utes, as against seventeen minutes on the 
Pacific cable. On Saturday, November 21, 
the Pacific cable took fifty minutes to get 
through, as against twelve by the Eastern. 
On Monday, November 23, the Eastern 
got the result of the match over in fifteen 
minutes, whereas the Pacific took only 
eleven minutes. In order to get these 
messages through, the whole route had to 
he cleared. 


Turbine Operated with Gas Engine 
Exhaust. 

A British patent has been obtained by 
Mr. F. W. Lanchester, of Birmingham, 
England, having for its object to provide 
an improved construction of turbine suit- 
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able for employment on the exhaust of an 
internal combustion engine, for utilizing 
the residual pressure. This turbine is de- 
scribed in the November 28th issue of the 
Mechanical Engineer, London. It is spe- 
cially designed to permit the employment 
of gases at variable temperatures. The 
working parts of the turbine consist pri- 
marily of a pair of fixed and revolvable 
disces containing pockets of curvilinear 
outline, so arranged as to force the gases 
to react between them and rotate the re- 
volvable disc, the reaction being repeated 
as many times as required with a single 
pair of discs. 

The rotating dise may be provided with 
several rings of pockets, at greater radii 
than the first one, and alternating with 
similar guide pockets in the fixed disc. 
This construction allows a greater ex- 
pansion of the gases. If the temperature 
of the gases is very high, the amount of 
the dise occupied by the actuating nozzles 
is a very small angular proportion of the 
whole disc. A relatively large cooling 
period is thus provided. 


Electrical Section of the Canadian 


Society of Civil Engineers. 

The second meeting of the Electrical 
Section of the Canadian Socicty of Civil 
Engineers was held recently in Montreal. 
President R. B. Owens was in the chair. 

The first paper was by Mr. P. M. Lin- 
coln, of Pittsburg, and discussed the West- 
inghouse single-phase traction system, 
comparing it with direct-current systems. 
Particular reference was made to the 
Washington, Baltimore & Annapolis 
Electric Railway. 

Mr. A. H. Armstrong, of Schenectady, 
read a paper which compared steam 
and electric methods for heavy railroad 
work. 

Mr. Lincoln gave careful estimates of 


costs of both the construction and opera- — 


tion, which showed a substantial advan- 
tage in favor of the alternating-current 
system in the ideal case taken, which was 
a line sixty miles long, with power sta- 
tion centrally located, transmission to sub- 
stations at 20,000 volts, and trolley volt- 
age of 3,000, reduced on the cars to a 
suitably low voltage. The proper start- 
ing effect was secured by lowering the 
voltage applied to the motors. 

Mr. Armstrong’s paper showed that a 
saving could be effected by the applica- 
tion of electric motive power to heavy 
trains of 1,000 and 1,500 tons. 

Professor L. A. Herdt read a paper de- 
scribing the polyphase equipments of Eu- 
ropean high-speed electric railways. 
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INTERURBAN ELECTRIC TRACTION 
SYSTEMS.’ 


ALTERNATING AND 


SYSTEMS. 


COMPARISON OF 
DIRECT-CURRENT 


BY P. M. LINCOLN. 


Practically all the traction work in 
America has been done by direct current. 
American engineers have consistently re- 
fused to adopt the polyphase induction 
motor for traction purposes on the ground 
that it is not suitable for that purpose. 
The principal reasons for this stand are 
two in number: 

(1) That the polyphase induction mo- 
tor ig inherently a constant-speed motor 
and therefore not adapted to traction pur- 
poses. Continual change of speed is one 
of the characteristics of traction work. 

(2) The second reason against the use 
of polyphase induction motors for traction 
purposes is the necessity for providing at 
least two overhead conductors. Mainte- 
nance of insulation on such overhead con- 
ductors when they are at high voltage is 
naturally a difficult problem, much more 
difficult than to maintain the insulation 
between a single conductor and ground, 
as would be the case in the single-phase 
system. 

American engineers, instead of en- 
deavoring to adapt the unsuitable induc- 
tion motor to traction purposes, have de- 
voted their energies to the development of 
a suitable alternating-current motor. The 
only alternating-current single-phase mo- 
tors which have a characteristic suitable 
for electric traction purposes are those of 
the commutator type. In no other type 
of motor are the speed and torque char- 
acteristics such as to be suitable for trac- 
tion purposes. . 

The principal advantages of the alter- 
nating current electric traction over the 
direct-current are as follows: 

(1) Limits to trolley voltage are re- 
moved. 

(2) Avoidance of rheostatic losses. 

(3) The necessity for rotary converter 
substations abolished. 

(4) Manual attendance at the substa- 
tions done away with. 

(5) Danger of electrolysis by return 
current avoided. 

To take up these points more in de- 
tail: 

(1) Voltage Limit Removed—Six hun- 
dred volts at the motor in a direct-cur- 
rent traction system is practically the 
limit at which present designers and 
manufacturers are willing to guarantee 


1 Abstract of paper read at recent meeting of the 
electrical section of the Canadian Society of Civil En- 
gineers, Montreal. 
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their operation except in some special 
cases. The alternating-current system, 
providing the possibility of greatly in- 
creasing the voltage of the distributing 
system, thus cuts down largely the cost 
of this distributing system. 

In addition, by raising the voltage of 
the secondary system, the current taken 
by a locomotive may be reduced and con- 
sequently the difficulty with collecting de- 
vices may be made to disappear. 

(2) Rheostatic Losses Avotded—With 
the alternating-current system, on the 
other hand, the voltage at the car may be 
controlled by suitable means and rhco- 
static loss thus avoided. 

(3) Necessity for Rotary Converters 
Avoided — In the  alternating-current 
equipment the rotary converter has no 
place, thus avoiding not only a large item 
of cost of substations, but also one of the 
largest items of the loss of power. 

(4) Attendance at Substations Done 
Away with—Alternating-current substa- 
tions consist of static transformers only. 
Making the switching devices entirely 
automatic in their operation avoids the 
necessity of attendance for this purpose. 

(5) Llectrolysis—HKlectrolysis of par- 
allel conducting systems is generally 
recognized as one of the most serious dan-. 
gers in connection with present direct- 
current trolley systems, and the fact that 
an alternating-current system avoids this 
danger entirely need only be mentioned 
in order to be recognized as a marked 
advantage. 


The disadvantages which necessarily _ 


accompany the use of the alternating- 
current traction system are as follows: 

(1) Additional weight. 

(2) Difficulty of operating on existing 
lines. 

(3) Increased rail loss. | 

(4) The fact that an active electro- 
motive force exists between field turns. 

(5) Possible interference with tele- 
phones. 

(1) Additional Wetght—An alternat- 
ing-current motor of a given capacity is 
necessarily somewhat heavier and some- 
what more expensive than a direct-cur- 
rent motor for the same capacity. Fur- 
ther, in order to make use of the advan- 
tages of high trolley voltage, the alter- 
nating-current equipment should prefer- 
ably be provided with a step-down trans- 
former on the car. Also, in order to ob- 
tain the advantages of avoiding rheo- 
static losses, some provision must be 
made for controlling the voltage on the 
car. The transformer, the voltage control 
apparatus and the greater weight of the 
motors make the alternating-current 


equipment necessarily heavier than 1 
direct-current. 

(2) Difficulty of Operating on Exi 
ing Lines—Practically all interurb 
roads run through cities on existi 
tracks and must therefore use the exi 
ing sources of direct-current power. 
order to meet this condition, the equi 
ment for an alternating-current inte 
urban road must be so arranged as 
operate on alternating current outsi 
the city and on direct current insi 
Although this is entirely possible, it mi 
necessarily prove to be a matter of co 
siderable complication. The most impi 
tant part of the equipment—the motors 
can be operated from direct as well 
alternating current. 

(3) Increased Rail Loss—Experimer 
have shown that with alternating curre 
from 2,000 to 3,000 alternations, t 
actual loss which takes place with a giv 
current through the iron rails is frc 
three to five times that which the sar 
direct current would give. But when 
is considered that in order to utilize t 
main benefit of the alternating curro 
a higher trolley voltage is used and, the 
fore, smaller currents in the return cc 
ductor, the element of rail loss in 
alternating-current proposition may 
made even a smaller proportion of t 
total than in the direct current, in sp 
of this apparently large handicap. 

(4) Active Electromotive Force F 
tween Field-Turns—The space that c 
be assigned to the motor for operati 
a car is necessarily limited. When 
consider the alternating-current moti 
the question of space available becon 
still more exacting, first, because the | 
ternating-current motor is necessar 
heavier and therefore occupies more sp: 
than an equivalent direct-current motc 
and, second, because between field-tur 
of the alternating-current motor there 
an active electromotive force similar 
that between the turns of a transform 
winding. A short-circuit between fiel 
turns in an alternating-current mot 
therefore, means a destructive short-c 
cuit and an immediate interruption 
service from that motor. As an off 
against this disadvantage of an active ele 
tromotive force between field-turns, t 
alternating-current motor possesses the a 
vantage of being capable of operation 
low voltage, thereby reducing the numl 
of turns on the series field and increasi 
the proportionate space for insulatic 
The use of a step-down transformer 
the car makes available any desired vo 
age at the motor. 

(5) Interference with Telephones— 
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DIRECT-CURRENT RAILWAY SYSTEM. 


POWER REQUIREMENTS. 


m eee m 


Average K.W. at car in typical 2-mile run (Fig. 1)..... 67.2 K.W. 
No. cars running at one time.......... ccc cece eee eens 
NOs SUDSUALIONS® eeigen oaae a ia Bale Waisla Ow a alecd Gaon 5 
Average No. cars per substation..... ee re ee ee rer 1.6 
4 Mean? AI DSi per CAM. cies cca cya es ah eerie a ieaxesan eyes 185.3 
4/Mean? amps. per substation = m......... adie eit Meta bs ees 279.0 
With substations 12 miles apart, 80 lbs. track rail and 60 

lbs. 3d rail, resistance between adjacent substations 

B S eee ee ee ee os re ee eee 0.9 ohm 

3 

D. C. line loss per substation ka ~ — eee tower een eee eds 16.1 K.W. 
Average K.W. per substation at cars = 67.2 x 16 = 107.5 
Average K.W. per substation at substation............ 123.6 K.W. 
Per cent loss in 3d ralls. oc vee se ecestaen He 84 eee RESTS 15.5 per cent 
Per cent loss in step-down transformers............. 3.5 per cent 
Per cent loss in rotaries.......... cee eee eee ee 10.0 per cent 
Per cent loss In high tension line..........0.... 0.000 2.5 per cent 
Per cent loss in step-up transformers. .............-6.6 3.5 per cent 
Total per cent loss from cars to P.-H................ 39.5 per cent 
Average K.W. consumed by 8 cars at the cars.......... 537 K.W. 
Average K.W. at power-house for 8 cars.............. 750 K.W. 
Max. load per substation—worst condition, 2 cars starting 560 K.W. 
One 400 K.W. rotary will take care of this 40 per cent 

overload. 
Average load on FPotary.... 2. cece eee ee eee e eens 30 per cent 
Rotary substations are of sufficient size so that one can be 

cut out temporarily. : 
Max. load on Peli, SAV) s566% 2 ohn seo dd ee owes 1,200 K.W. 
Can be taken care of with three 400 K.W. generators—one 

for spare. 

STEP-UP TRANSFORMERS. 
Seven 150 K.W. transformers—one for spare. 
HIGH-TENSION LINE. 

One No. 6 B. & S. gauge line each way from P.-H. 20,000 

volt, 3-pb. 

Max. loss, about............. ee ee ee ee 8.25 per cent 
Aver. loss; abóüt. cs ee ea bon be eee OSE we eRe ees 2.00 per cent 
SUBSTATION EQUIPMENT. 

5 substations in all. 1 in P.-H. 
Each of 4 substations to contain: 
Three 135 K.W. step-down transformers 
One 400 K.W. rotary converter. 
Switchboard. 
Step-duwn transformers omitted in power-house sub- 
station. 
LOW-TENSION DISTRIBUTING SYSTEM. 
Entire length of track equipped with 60 Ibs. conductor rail. 
CAR EQUIPMENTS. 
Each car equipped with two 150 H.-P.. D.-C. railway 
motors and multiple control apparatus complete. 
ESTIMATED FIRST COSTS OF ELECTRICAL EQUIPMENT. 
POWER STATION. 
Three 400 K.W., 25 cycle, 360 V., 3-ph, A.-C. gens. at. 
$6,500 each noe ene ncaa tae tan eee Bee des Pore ee $19,500 
Seven 150 K.W., 350 to 20,000 V., self-cooling, oil-insulated trans., 
25. cycle At. $229. ca e eo tet e we ias Ga oS se S28 Go yee 8,575 
Switchboard seese eriet Em a wee oe ae ere oa OP eG wee aes 4,500 
$32,575 
HIGH-TENSION LINE. 
48 miles of 20,000 V., 3-ph. transmission line. No. 6 RB. & S. gauge . 
conductors are $900 per Mile... .. 6. . ccc ee ee ee eee eens $43,200 
Lightning protection .... 0. cece cee etme ee ee tere rete 2,500 
$45,700 
SUBSTATIONS. 
Twelve 135 K.W., 20,000 and 360 V.,°25 cycle, oil-insulated, self- 
cooling transformers, at $1,175 each. ...........2. eee eee ees $14,100 
Five 400 K.W., 600 V., 25 cycle rotary converters, at $5,200 each. 26,000 
5 switchboards, at $2,800 each... ....... cc ce eet ee eens se de 14,000 
$54,100 


LOW-TENSION DISTRIBUTION SYSTEM. 
63 miles of 60 Ibs. conducting rail at $2,500 per mile installed... $157,500 


Bonding main track—63 miles at $400 per mile........ ir ie erate 25,200 
$182,700 
CAR EQUIPMENT. 

12 D.-C. car equipments complete, consisting of 2 No. 50-C motors, 

with multiple control outfit, heaters and contact shoes, at 
$5,217 each ose yes woe ews ie esha lena E E a Sn E as Mig PE i rae $62,604 
Total first cost electrical equipment... ........ cc eee eee eee ence $377,179 

ESTIMATE OF YEARLY OPERATING EXPENSES, 
D.-C. SYSTEM. 

5 men at P.-H., 2 shifts, aver. wage $900 per yr...........02000. 9,000 
1l man at each of 4 substations, 2 shifts, at $900 per year each.. 7,200 
Fuel, water, oil, ete, at 1% ct. per K.W. hr—4,890,000 K.W. br... 24,450 
Repairs and maintenance of P.-H. (3 per cent of cost per year)... 971 
Repairs and maintenance of H.-T. line (5 per cent of cost per year) 2,289 
Repairs and maintenance of substations (4 per cent of cost . 
DOT YERE) ae esos a wie wks & eae ee ed Se Be ee A eae me al 2,064 
Repairs and maintenance of 3d rail (1 per cent of cost per year)... 1,822 

Repairs and maintenance of car equipments (12 per cent of cost 
PER NANG iid, ate aaa vk teh eevee ale Ge Gee adele oa ete etn ee aR a 7,512 
Total yearly operating @xXpemses.. 0... ee ee we eee enone $55.404 
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ALTERNATING-CURRENT RAILWAY SYSTEM. 


POWER REQUIREMENTS. 


Average real K.W. at car in typical 2-mile run (Fig. 2)... 73.9 K.W. 
No. cars running at one time....... Gaede EA EEES arene 8 
No. Substations .......ssssessesessososos E EE AS 5 
Average No. cars per substation......... ETETE re ree 1.6 
{Mean* apparent K. W. per Car........ cc eeeeee eee eee een eneeenes . 129.0 
vV Mean? amps. per car (3,000 VOItS)....... eee cc ccs e ence eeteeceeees 43.0 
V Mean? amps. per substation = m......... cece cece cere ene e neces 68.8 
With substations 12 miles apart, 80 Ibs. track rail and 

No. 0000 trolley, resistance between substations al- 

lowing for increased rail resistance.............-. os 4.2 ohms 

2 

Trolley and rail loss per substation = J= Petledee t ERua Nh 3.32 K.W. 
Average real K.W. per substation at cars = 73.9 x 1.6 = 118.0 
Average real K. W. per substation at substation.. ...... 121.32 K.W. 
Per cent loss in regulator and car transformer........ 5.0 per cent 
Per cent loss in trolley and ralls.............0.508- 2.8 per cent 
Per cent loss in step-down transformers.............. 3.5 per cent 
Per cent loss in high tension line.......... ee ee 2.5 per cent 
Per cent loss in step-up transformers..............006. 3.5 per cent 
Total per cent ..lOsS eo i2.03 6 aes i heres Oh bh ey SNe Ee 18.4 per cent 
Average real K.W. consumed by 8 cars at the cars....... 591 K.W. 
Average real K.W. at power-house for 8 cars......... .. 700 K.W. 
Average apparent K.W. at power-house, about........... 825 K.W. 
Max. load per substation—worst condition, 2 cars starting 

(say, 275 apparent K.W. each).....esssssssoesses 550 K.W 
One 350 K.W. transformer will take care of this with fifty 

per cent overload. 
Average load on substation. about......ssesssessesese> 40 per cent 
These transformers are sufficiently large to take care of 

road if one is cut out. 
Max. load on P.-H. in apparent K.W., say............5:5 1,400 K.W. 
Can be taken care of with three 450 K.W. generators—one 

for spare. 

STEP-UP TRANSFORMBRS. 

Three 400 K.W. transformers—load can be carried by two 

in case of emergency. 

HIGH-TENSION LINE. 

One No. 3 B. & S. gauge line each way from P.-H. 20,000 

volt, 1-ph. 

Mar. loss, Ab0üt c eee eres e ete ee aes ences 8.2 per cent 
Aver. loss, about..........eceece eevee ERE ER EET 2.7 per cent 
SUBSTATION EQUIPMENT. 

4 substations. P.-H. feeds directly into 3,000 volt trolley. 
Fach substation to contain: 
One 350 K.W. transformer. 
Switchboard. 
LOW-TENSION DISTRIBUTING SYSTEM. 
Entire length equipped with No. 0000 R. & S. gauge trolley. 
CAR EQUIPMENTS. 
Fach car equipped with two 165 H.-P., A.-C. railway 
motors with multiple control apparatus complete 
ESTIMATED FIRST COSTS OF ELECTRICAL EQUIPMENT. 
POWER STATION. 
Three 450 K.W., 25 cycle, 3,000 V., 1-ph., 2,000 alt. gens., at 
$7,000 “CRC. 6 2.402525 te kod a aa aE a ao he eae ee ars ES $21,000 
Three 400 K.W., 17 cycle, 3,000 to 20,000 V., oil-insulated, self- 
cooling trans., at $2,500........ 0... e eee eee cece eee ees oor 7,500 
Switchboard oere aar & Grad: Yul d Gave. oc ae Eee eee el oe aes Caicos 3,800 
$32,300 
HIGH-TENSION LINE. 
48 miles of 20,000 V., 1-ph. transmission line. No. 3 B. & S. gauge f 
conductors at $1,200 per mile... . 0... cece ccc ee eee eee eee $57,600 
Lightning protection «<a. eckes tee an Sawaya eds baa eats ed 2,000 
$59,600 
SUBSTATIONS. 
Four 350 K.W., 2.000 alt., 2,000 to 3,000 V., ofl-insulated, self- 
cooling transformers at $2,200 each........esesessosseces $8,800 
> switchboards, at $1,500 each........ anette tas E eee 7,500 
Auxiliary signaling lines for operating substation switches...... 7,500 
$23,800 
LOW-TENSION DISTRIBUTION SYSTEM. $ 
63 miles of No. 0000 trolley wire in place at $900 per mile........ $56,700 
Bonding main track—63 miles at $400 per mile...... ae uaa ran , 
15 miles of pole line construction, not included in H. P. lines, at 400 
$630 per mile eoeeeeexnesevereeeenteeos eeervretevovesnenve esnveeveeeveeev e028 @ 9, 
$71,300 


CAR EQUIPMENT. 


12 A.-C. car equipments complete, consisting of two 165 H.-P. 
motors, with multiple control outfit, heaters and trolley, at 


(SR AS2 EAC asarrea NEn 4 baci in ate a eer Gch tases oo... $101,774 
Total first cost electrical equipment......... Oe ee ei wees $808,774 


ESTIMATE OF YEARLY OPERATING EXPENSES. 
A.-C. SYSTEM. 


5 men at P.-H., 2 shifts, aver. wage $900 per yr. each.......- $9,000 
Fuel, water, oll, etc., at % ct. per K.W. hr.......e eee eee es : 23,050 
Repairs and maintenance of P.-H. (3 per cent of cost).......--: aed 
Repairs and maintenance of H.-T. line (5 per cent of cost per year) 2,9 
Repairs, maintenance and inspection of substations (six per cent) 1.428 
Repairs und maintenance of trolley (4 per cent per year)......-- 3,6 
Repairs aud maintenance of car equipments (10 per cent)......-- 10,177 
Pe 
Total yearly operating expenses......... 000.000 cece eee ee eeees $51,256 
eS ee, — ae -L aA 
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is a question whether alternating current 
in the rails will interfere with telephones 
and similar instruments more than the 
direct current which they have to contend 
with at present. In any event, the amount 
of current in the rails can be reduced by 
the use of higher voltages so that this 
source of interference can be made less 
than it is with the present direct-current 
system. Further means have been pro- 
posed whereby the current can be confined 
entirely to separate conductors provided 
for the purpose and not allowed to wander 
at will through any return circuit that 
may exist, as is the case with the direct- 
current system. This can be done, of 
course, only at the expense of erecting 
a separate system for the return currents 
and a system of series transformers where- 
by these currents can be confined to this 
return system. 

Comparison of Costs of Direct and Al- 
ternating-Current KSystems—To deter- 
mine by which of the two systems can a 
given service be rendered most economic- 
ally, we shall assume a certain typical in- 
terurban road, ascertain the first cost of 
both systems and the cost of operating by 
both systems and compare the results. 
Suppose the typical road which we will 
assume to be as follows: 

Length, sixty miles. 

Schedule speed, thirty miles per hour. 

Cars running half hour apart. 

Number of stops, thirty—that is typi- 
cal run, two miles long. 

Weight of direct-current car, complete, 
thirty-five tons. 

Weight of alternating-current car, com- 
plete, 41.3 tons. 

It may be noted here that the above 
difference in weight of the cars is not. the 
minimum that can be obtained. A large 
part of the difference in weight comes 
in the induction regulator, with which it 
is assumed the alternating-current car is 
equipped. 

Fig. 1 shows the speed-time and kilo- 
watt-hours curve of a direct-current car 
of thirty-five tons over the typical run. 
The equipment, gear, ratio, acceleration, 
etc., are given on the curve. 

Fig. 2 shows the same for an alternat- 
ing-current typical run and in addition 
gives also the apparent kilowatt and power- 
factor. It will be noted that the difference 
in power at the car is only ten per cent in 
favor of the direct-current equipment, in 
spite of the fact that the difference in 
weight is eighteen per cent in favor of 
the direct current. 

The location of the power-house is as- 
sumed in both cases to be on the line of 
the road midway between the termini, 
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therefore thirty miles from each termi- 
nus. 

In each case, also, one of the substa- 
tions is located in the power-house. In 
the alternating-current proposition the 
generators are wound for trolley voltage 
(3,000 volts) and feed directly into the 
trolley. 

In each case, a!so, there are supposed to 
be four feeding points besides the power- 
house, thus making the substations twelve 
miles apart in both cases. 

Further, in toth cases the secondary is 
a single network, thus gaining the advan- 
tage of two feeding points except beyond 
the end substations. In neither system 
are secondary feeders figured on, the al- 
ternating current being simply a 4-0 trol- 
ley wire throughout, and the direct-cur- 
rent a sixty-pound conductor rail. In the 
direct-current system the high-tension line 
is supposed to be along the right of way 
of the road and the high-tension poles are 
utilized for supporting the trolley wire 
with a bracket construction. 

Recognition of the fact that the alter- 
nating-current car is the heavier and re- 
quires more energy is made and larger 
motors than on the direct-current car esti- 
mated on. 

In the direct-current proposition the 
generators, transmission line, ete., are 
supposed to be three-phase, naturally 
making necessary smaller transformers 
than in the single-phase system. 

The parallel columns in the table give 
comparison of the power consumption, the 
losses in the various transmissions and 
transformations, the first cost of the ap- 
paratus used and an estimate of the oper- 
ating expenses. The conditions are taken 
as nearly as possible to those in the typi- 
cal road. Location will, of course, make 
differences in many of the items consid- 
ered, but especial care has been used in 
estimating those items in which the two 
systems present a difference. 

NOTES ON THE ABOVE COMPARISON. 

First Cost—In the first cost of the two 
systems above compared no allowance is 
made for the fact that the alternating- 
current system requires less energy at the 
power-house and therefore will economize 
to a considerable extent .in both engines 
and boilers. On account of the greater 
apparent kilowatt for the alternating-cur- 
rent system, generators and transformers 
will be larger in capacity, but the engines 
and boilers need not be so great in ca- 
pacity. So far as transformers are con- 
cerned, the alternating-current system has 
the advantage because it allows the use 
of considerably larger units than the di- 
rect-current where three-phase transmis- 
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sion is necessary instead of single-phase 
as is the case in alternating-current sys 
tem. The alternating-current switch 
boards also have the advantage in tha 
two switches per panel are required in 
stead of three. 

To render a given service over high 
tension line, more copper is required fo 
a single-phase line than for a three-phas 
line, and this makes the copper for th 
alternating-current system somewhat mor 
expensive than for the direct-current sys 
tem. The largest difference, however, i 
the high-tension line items comes fron 
the fact that the poles for the high-ten 
sion line are spaced sufficiently close t 
allow the trolley brackets to be support 
ed from the same poles. In the direct 
current system, the spacing need be onl 
sufficient for the requirements of the high 
tension line alone. 

So far as substation transformers ar 
concerned, the alternating-current syster 
has the advantage of single-phase ove 
three-phase in that larger units are usec 
By far the largest item of saving i 
substation equipment between the two sy: 
tems is of course in the omission of rc 
tary converters in the alternating-currer 
system. 

The greatest difference in first cost c 
the two systems is of course the great di: 
ference in the cost of the secondary ne 
work. A glance at the comparative valu 
will show that this difference in the ca: 
we have considered amounts to near] 
$100,000, and is therefore nearly thirt 
per cent of the total cost of the direc 
current system. 

In first cost the alternating-current ci 
equipments are of course considera) 
higher than the direct-current. I woul 
call attention to the fact, however, th: 
the costs of the alternating-current c: 
equipment include an induction regul 
tor. If some other style of regulato 
such as, for instance, loops on the c: 
transformers, has been figured upon, tl 
cost of the alternating-current car equi 
ments might be diminished by somethir 
like six per cent; that is, something ov 
$6,000. The saving in weight by tl 
same change and the consequent savir 
of power in the alternating-current sy 
tem would amount to nearly four p 
cent of that which have been figured upo 
In the item of maintenance of the co 
trol apparatus, however, it is believe 
that the induction regulator has the a 
vantage in that it is not necessary 
break the current in going from step 
step. 

The alternating-current system throug 
out is figured on the basis of using a fı 
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quency of 2,000 alternations per minute. 
This frequency could be increased to, say, 
3,000 alternations per minute at the ex- 
pense of first, a considerably decreased 
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percentage that should be assumed in the 
various cases of this item of repairs and 
maintenance, but I have endeavored to 


make the comparison between the two sys- 


Wt. of Car $5 Tons Accel 10 M.P. H P.S. 
Equipment 2 No. 50 C. Ry. Motors Gear Ratio 21: 50 
Schedule Speed 30 M. P. H. Wheels 36 in. 

Avcrage Volts at Moters 5.50 Run 2 Miles 

Braking Accel 2. M. P. H.P. 8. Stop 30 Sec, 

Average K. W. 67.2 

y Mean Current per Motor 105 Amp. 


| | 
|Typical Run Curve 
ae! PES Se E 


Fie. 1.—SPEED TIME AND Krtowarttr-Hour Curves oF A DiREcCT-CURRENT CAR OF 
THIRTY-FIVE Tons, OVER THE TYPICAL RUN. 


power-factor and, consequently, increased 
apparent kilowatts; second, increased gen- 
erator and transformer capacity; third, 
increased line and rail loss; and fourth, 
increased cost of motors. This difference 
might run the cost of the alternating-cur- 
rent car equipment some five per cent 
higher than figured on. It will be noted 
that the great saving comes in changing 
from direct current to alternating current, 
and that a change in frequency within 
moderate limits affects a change by no 
means comparable with that which is 
affected by going to alternating current. 

Operating Expenses—In the labor item 
it will be noted that the main saving 
comes in that substation attendance is 
avoided by the use of the alternating-cur- 
rent system. In other respects the labor 
items will be the same. 

The fuel item for the alternating-cur- 
rent system is somewhat smaller than for 
the direct-current system, as the actual 
energy at the power-house is less in the 
former case than in the latter. 

Besides labor and power, the main 
operating expense for any interurban rail- 
way system comes in the items of repairs 
and maintenance. It will be noted that 
this item of repairs and maintenance has 
been included in the above comparison 
by assuming that it is a certain percentage 
of the first cost in each case. There may 
be some difference of opinion as to the 


tems as fair as possible. It is not in- 
tended to include any item of deprecia- 
tion in these repairs and maintenance fig- 
ures. It will be noted that a marked 
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crepancy in allowing five per cent for the 
maintenance and repairs on the high-ten- 
sion line and only four per cent for that 
of the trolley is explained by the fact 
that the five per cent on the high-tension 
line includes the repairs and maintenance 
and the supporting structure for the 
trolleys. 

The matter of inspection of the alter- 
nating-current substations is taken care of 
by allowing six per cent in the case of the 
alternating-current substations instead of 
four per cent as in the direct-current sub- 
stations. 

In the matter of repairs and mainte- 
nance of the car equipments, it will be 
noted that twelve per cent is allowed in 
the direct-current system and only ten per 
cent in the alternating-current system. 
Even this difference in percentage allows 
$10,000 per year for the maintenance of 
the alternating-current equipments in the 
place of $7,500 for the direct-current, or 
twenty-five per cent more for the alter- 
nating current than for the direct current. 
The alternating-current motors being 


lower in voltage and being protected from 
direct lightning discharges by the inter- 
vention of a transformer ought to have 
at least a no higher maintenance bill than 
the direct-current motors. The number 
of motors in each case is the same. The 
alternating-current system, however, will 
require a certain amount of attention for 
the transformers and regulators. This 


Wt. of Car 41.3 Tons Accel 10M. P, H, P. 8. 
Equipment 2 175 H. P. A. C. Motors 


Gear Rtio 17. 53 Wheels 36 in. 
Schedule Speed 30 M. P. H. Run 2 Miles 
Stop 20 Seconds Average Volts at Motor 20 


»Praking Accel 2 M. P. H. P. 8. 


Fic. 2.—SPEED TME AND KILOWATT-HOURS CURVE OF AN ALTERNATING-CURRENT 
CAR OF FORTY-THREE ToNs, OVER THE TyPICAL RUN. 


difference is made between the mainte- 
nance of a third rail and trolley by allow- 
ing one per cent in the one case and four 
per cent in the other. The apparent dis- 


item, though necessarily not based on ex- 
perience, is estimated to represent the 
comparative conditions as closely as is 
possible at this time. 
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A Demonstration of the Cooper 
Hewitt Mercurial Vapor Lamp 
at the Technology Club, New 
York City. 

The Technology Club, of New York 
city, at its meeting on the evening of 
Thursday, December 10, had the great 
privilege of listening to an address by 
Mr. Peter Cooper Hewitt on the produc- 
tion of his mercurial vapor lamp, and 
witnessing a demonstration of this appa- 
ratus by Mr. Percy H. Thomas. 

Mr. Calvin W. Rice introduced Mr. 
Hewitt, paying a tribute to the work he 
has done, and dwelling on the good for- 
tune of the Technology Club in having 
before it so prominent a speaker. 

Mr. Hewitt described briefly the tech- 
nical features of the lamp, and told of 
some of the difficulties which had been 
overcome in bringing the lamp up to 
the condition in which it exists to-day. 
He caused considerable amusement by 
stating that the lamp has a serious dis- 
advantage, in that all who had the for- 
tune or misfortune of being under its 
rays had every appearance of being those 
who “had been.” 

The operation of the lamp depended 
upon three important functions: the re- 
sistance, respectively, of the positive and 
negative electrodes, and of the mercury 
vapor column. It was found in the early 
experiments that a careful adjustment of 
the radiating area made considerable dif- 
ferences in the illuminating intensity of 
the mercury vapor column. Everything 
in the lamp had to be worked out in 
certain proportions, as it was found that 
the current used varied with the cross- 
section of the electrodes and directly with 
the length of the vapor column. One 
of the most important features of this 
lamp, and one which gave probably the 
greatest amount of trouble, was the very 
great resistance at the negative electrode. 
This resistance has the ability of form- 
ing very rapidly, and is sometimes of 
such a nature that a pretty large sized 
piece of platinum used as an electrode 
would be fused and kept in a molten state 
by the increased resistance. Another 
property which gave great trouble was 
the electrostatic charge which gathered 
on the outside of the glass, this some- 
times piercing the glass through a bub- 
ble and causing a leak in the tube. This 
difficulty had been overcome by the use 
of what Mr. Hewitt calls his starting 
band. 

The lamp is now made in two forms. 
One form of lamp is suspended in a prac- 
tically horizontal direction, a mercury 
electrode being used at one end, and an 
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iron electrode at the other. The arc is 
started by the use of an induction which 
gives a high-potential kick, after which 
the current at low voltage is maintained 
across the eonducting vapor. The other 
form, or tilting method, employs a shunt 
resistance with the lamp, and in this case 
the lamp is tilted until the mercury runs 
from the positive electrode to the nega- 
tive; and after it is tilted back, the are 
persists until the mercury has flowed back 
to the positive electrode. The current 
then takes the vapor path, the vapor at 
the same time becoming brilliantly in- 
candescent. It is noticed that at first 
the light has a good deal of green in it, 
but as the tubes warm up and the con- 
densation on the inside of the tube flows 
back to the mereury chamber, the light 
becomes nearer to a white, and more in- 
tense. | 

Mr. Hewitt felt confident in the great 
commercial utility of this lamp. Already 
it was enthusiastically received by com- 
mercial photographers and was having a 
wide adaptation in photo-engraving proc- 
esses. In many places, such as drafting 
rooms and factories, the lamp was 3u- 
perior to any other form of illumination, 
in that its intensity was constant and it 
possessed absolutely no single bright 
point, eliminating entirely all sharp 
shadows. It was not only as a method of 
producing illumination that the lamp had 
its utility. Its development had brought 
to the notice of the inventor other phe- 
nomena which would have great prac- 
tical uses in the art. The same phe- 
nomena which obtained in the mercurial 
vapor lamp were being made use of in 
the mercury vapor converter, the dis- 
charge-gap or interrupter, and the cir- 
cuit-breaker or switch. In each of these 
apparatus the high negative electrode re- 
sistance was made use of in a most stable 
and perfect manner. 

Again, Mr. Hewitt thought that the 
lamp would probably become very uscful 
in employing other vapors. With each 
gas there was a very active chemical work, 
but with many forms of vapor which had 
been experimented with there was a dis- 
integration of the leading-in wires, or 
even the glass. He said that mixed vapors 
appeared to have a very much higher re- 
sistance than the mercury vapor column. 

Following Mr. Hewitt, Mr. Percy H. 
Thomas gave a demonstration of the work 
of the lamp, starting several lamps by 
the high-potential kick, and also by the 
tilting method. He exhibited the vari- 
ous forms of the lamp, stating that the 
normal lamp is too long for use in some 
installations, as at present constructed. 
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In order to satisfy a certain demand, a 
standard form of lamp had been made, 
two of which were used in series on 110 
volts. The normal lamp took about three 
or four amperes at 110 volts. Mr. Hewitt, 
he said, had not only produced a prac- 
tical lamp, but had also done a great 
deal in clearing up a number of ques- 
tions of the properties of gases in a high 
vacuum, through which an electric cur- 
rent was being passed. He presented sev- 
eral interesting analogies as to the func- 
tions of the lamp, and stated that the 
salient features were the great quantity 


of illumination, the extreme economy, the 
effective distribution of light, and the 
great actinic power for photographic pur- 
poses. ‘The lamp could be made to give 
a better color by the use of screens treated 
with fluorescent dyes, and he stated that 
these screens were now being used in sev- 
eral studios, interposed between the ob- 
ject and the lamp. 

He then described the action of the 
mercury vapor interrupter and of the al- 
ternating-current rectifier. Both of these 
had been described at length in the tech- 
nical press, and were well known. The 
alternating ¢ircuit-breaker, however, had 
not been given, Mr. Thomas thought, the 
attention which it deserved. It was re- 
markable that this apparatus, hardly 
larger than a man’s fist, could quietly 
open a circuit handling, say 14,000 kilo- 
watts, and which, with a mechanical 
switch, it was necessary to have an elabo- 
rate oil-break apparatus. This mercury 
vapor switch is a simple adaptation of 
the negative electrode resistance which 
obtains in each of the three pieces of ap- 
paratus. The application of the appa- 
ratus to the breaking of alternating cur- 
rent is quite simple. Suppose an alter- 
nating current is passed through the lamp 
With the negative electrode resistance the 
current goes out at the end of the firs‘ 
alternation. If, however, by some mean: 
the current to be interrupted is made tc 
pass through the lamp, it simply mean: 
that a mechanical circuit be established 
which will be kept intact as long as th 
mechanical circuit is not disturbed. Th 
switch is so constructed that when th 
globe is tipped in one direction, it con 
nects the mercury in the clectrodes, es 
tablishing a mechanical circuit. Wher 
it is tipped in another direction the ar 
persists across the vapor until the cur 
rent arrives at the zero point. The nega 
tive electrode resistance then prevents the 
return of the alternating wave, and the 
current can not reform. In this way th 
current dies out quietly without any ex 
hibition of the pressure phenomena usua 
with a switch handling high-potentia 
currents. 

Following the address by Mr. Thomas 
there was a short discussion, in whic! 
he answered several questions which wer 
raised. i 

A vote of thanks was tendered to Mı 
Hewitt and Mr. Thomas for the addres 
and demonstration, after which the meet 
ing adjourned. 
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Electrical Notes from Europe. 


ARIS is soon to have an electric 
plant which will be one of the 
largest in Europe. The new sta- 

tion will be erected by the Société Energie 
Electrique, a large company which has 
been recently founded for distributing 
light and power in the city and suburbs. 
It is also expected to supply some of the 
new substations of the Metropolitan un- 
derground. The plant will be located on 
the banks of the Seine in the suburb of 
St. Denis, where it will easily secure a 
supply of water and coal. Machines to 
the extent of 60,000 horse-power will be 
installed in the new station, and one of 
the interesting features will be the use 
of steam turbines to give the motive 
power. These turbines are of the Brown- 
Boveri-Parsons type, which have been al- 
ready used with considerable success in 
Switzerland and elsewhere. The turbines 
for the Paris station are to have an un- 
usually high power. Each of the direct- 
coupled units is expected to give 10,000 
horse-power at the maximum. ‘These 
turbines, as well as the dynamos, are to 
be built in France by the Compagnie 
Electro-Mecanique, who hold the license 
for the system here. The first part of the 
station outfit will include four of the 
large turbine and dynamo sets, giving a 
total of 40,000 horse-power on a maxi- 
mum load, or 30,000 for an average. Al- 
ternating-current machines will be used, 
and the fields will be excited by a direct- 
coupled turbine group of 350 horse- 
power. Part of the exciting current will 
also be furnished by a rotary converter. 
It is expected to use a large battery of 


accumulators in parallel on the exciting 
circuit. 


A new form of X-ray apparatus has 
been invented by Dr. Oudin, a prominent 
specialist of Paris. Its principal feature 
is the powerful effect which he produces 
by concentrating the rays. The essential 
part of the apparatus is an improved 
Crookes tube which allows of applying 
the X-rays to the treatment of cancer situ- 
ated in the interior of the body. The 
rays are collected and greatly concen- 
trated by means of a tube having the 
shape of the finger, with a protected ex- 
tremity. The new form of tube is said 
to give a radiating power which is fifty 
times that of the ordinary tube. At the 
same time, special precautions have been 
taken to protect the tube so that in case 
it should break the patient will not suffer 


By Our Special Correspondent. 


from the action of the spark which might 
be thus produced. 


The new telephone station which is 
being erected at Moscow will be one of 
the most complete in Russia. The build- 
ing has five stories with a large basement. 
The main telephone room is situated in 
the fifth story. It contains switchboard 
accommodations for 22,500 subscribers. 
The fourth story is laid out for accumu- 
lators and dynamos, while the third story 
is taken up with the cloak-rooms for the 
employés. The second floor contains din- 
ing rooms, library, reading rooms, etc. 
The offices are situated in the second and 
first floors, while the basement serves for 
the storehouses, workshops and boiler 
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New VIBRATING Device For Ixpuction Cons, 
DESIGNED BY M. CARPENTIER. 


rooms. The building is steam heated 
throughout. The construction of the new 
telephone exchange cost more than $100,- 
000. Upon the opening of the new sta- 
tion, all the telephones of the subscribers 
will be replaced by a new apparatus of 
special design. In the new telephones, 
simply lifting up the receiver serves to 
call up the central station. At the same 
time a red light appears on the switch- 
board, produced by a small incandescent 
lamp. On the appearance of the signal 
light the employé connects with the sub- 
scriber without using a call bell, and 
after asking the name he wishes to have, 
the employé makes the proper connec- 
tion. When he is through talking, the 
subscriber puts his receiver back in place, 
and this causes the red light to be 
changed to white light by means of an- 
other lamp beside the first. By this new 


system the method of making connections 
is greatly simplified. 


It is reported from Germany that a 
severe storm which took place recently 
caused great damage to the telegraph and 
telephone lines in different parts of the 
country. Several days were needed to 
replace the broken wires and establish the 
direct communication with Holland, Bel- 
gium, France, ltaly and Switzerland. 


M. Carpentier, the well-known elec- 
tric constructor of Paris, has lately 
brought out a new vibrating device for 
induction coils. In a make-and-break de- 
vice of this kind it is recognized that 
the break should be made as quickly as 
possible, hence the adoption of different 
outside mechanical devices for accomplish- 
ing this. It was found that with an arma- 
ture which is attracted by the core of the 
induction coil itself, the break occurs at 
the beginning of the stroke and conse- 
quently at the point where the armature 
is moving the slowest. This is the con- 
trary of what should happen. When the 
break is made to occur at a. point where 
the armature is moving rapidly, a quick 
break is secured which gives a much better 
effect in the coil, and this is noticed in 
the better quality of the spark. In the 
diagram, the armature P vibrates in front 
of the core, and is drawn back by the 
spring R; it rests normally against the 
screw B. The electrical contact for the 
coil is made between the platinum piece 
a carried on the spring L, and the plati- 
num end b of the screw C. The core 
attracts P and when it is moving rapidly 
it strikes against the end of L, thus break- 
ing contact between a and b. The break 
at a b ig thus much more rapid than in 
the ordinary case, and gives a better spark 
in the coil. This device is now used very 
successfully on different forms of induc- 
tion coil. 


Telephoning to the shores of the Arctic 
ocean has now been made possible, ac- 
cording to the Swedish journals, by the 
extension of a line running from Stock- 
holm to the north. The small village of 
Narosk, which forms the terminal point 
of the most northern line of railroad m 
the world, has been connected recently 
with Stockholm. The length of the new 
line which extends to the Arctic ocean 18 
about 600 miles. 


A series of experiments has been carried 
on in Germany by H. Ebert and P. Ewers, 
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which seems to prove that the air com- 
ing from the lower strata of the earth 
contains an emanation which is similar in 
effect to the emanation given off by radi- 
um. One of the principal phenomena 
produced by the emanation is the dis- 
charge of a pair of electrified plates which 
are exposed to its action. In the present 
experiments an iron tube having 1.2 centi- 
metres bore was sunk in the ground to 
a depth of 140 centimetres. The upper 
end of the tube which projected from the 
surface was connected to a gasometer, so 
that the air could be drawn up through 
the tube and the gasometer filled with it. 
From the latter the air was passed into 
a bell-glass where the tests were made. 
Under the bell-jar was placed an Elster- 
Geitel indicating apparatus, consisting of 
a pair of plates whose loss of charge could 
be measured by an instrument placed on 
the outside. When the air coming from 
the ground was passed in the bell-glass, 
the conductivity between the plates was 
found to be increased in a large propor- 
tion, no less than twenty-two to one. This 
condition holds good for several days. It 
is supposed that the effect is due to the 
ionizing action of the air. No action is 
produced in similar circumstances by 
water vapor or carbon dioxide. The air 
coming from the ground is found to have 
an induced radioactivity, and thia proper- 
ty diminishes less rapidly than in other 
cases. Gases and water vapor were re- 
moved from the air to prove that they did 
not cause the phenomenon. In such case 
the air still keeps its ionizing action, 
showing that it is not due to the presence 
of electrons, but to an emanation which 
transforms the neutral molecules of a gas 
in repose to electrified particles. When 
ordinary air is substituted in the bell- 
jar, the effect disappears. 


Accumulators have been used with great 
success on the new submarine boat which 
the Russian Navy has built at the docks 
of the Baltic Company. The submarine, 
which made a cruise not long ago in the 
Gulf of Finland, with Captain Beklemi- 
scheff in charge, measures eighty feet long 
and has a displacement of 100 tons. It 
is found that the submarine can remain 
under water for five consecutive days, 
while traveling at a speed of eight or nine 
miles an hour. The equipage is composed 
of twelve men. The accumulators and 
motors were found to work very satis- 
factorily on these trials. When running 
at the surface of the water, the boat 
can reach a speed of twelve miles an 
hour. 
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The electric railway which is to pass 
through the Pyrenees region will form 
another connecting link between the 
French and Spanish railroad systems, and 
shorten up the distance from Paris to 
Madrid. A decision has been lately taken 
by the two governments as to the con- 
struction of a line of standard gauge elec- 
tric road. The proposed line is to run 
between Ax-les-Thermes in France and 
Puycerda on the other side of the frontier, 
connecting at this point with the Spanish 
railway system. Another electric railroad 
to be installed in the Pyrenees region be- 
fore long is the extension of the line of 
standard gauge road which now ends at 
Olette. From the latter point a new sec- 
tion of road is to be run as far as Puy. 
This part of the country, which possesses 
extensive mines and forests, will thus be 
opened up to the industries. Owing to 
the lack of transportation facilities it 
could not be easily reached. It is ex- 
pected to complete these two electric rail- 
way lines within the next five years, as 
the work of drawing up the plana is now 
being carried on under the supervision of 
both governments. 


One of the German plants which now 
uses electrically operated mine pumps is 
that of the Helios mines, in Gneisenau. 
The dynamo plant is located at the sur- 
face and the main cable passes down the 
mine shaft to an underground chamber 
which has been fitted up for the motors 
and pumping outfit. The station above 
ground contains two three-phase alter- 
nators of 7,000 kilowatts each, driven 
by steam engines. These alternators 
work at eighty-three revolutions per min- 
ute and deliver three-phase current at 
2,600 volts. The machines are excited 
on starting by an independent exciter 
group formed of a generator direct-cou- 
pled to a steam engine. When the alter- 
nator comes up to full load, the fields 
are supplied by a motor-generator set. 
The pump room is located at a depth of 
1,200 feet in the mine. Two cables take 
the current down to the motors. At pres- 
ent one motor is installed, having a ca- 
pacity of 670 horse-power. It operates 
the pumps at sixty revolutions per min- 
ute. 


At the International Exposition of Al- 
cohol, which is to be held at Vienna next 


‘spring, will be seen different types of 


motor and dynamo groups in which the 
motors use alcohol as fuel. The exposi- 
tion is to be held from April 16 to May 
31. It is intended to bring out the re- 
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cent progress of the production and meth 
ods of utilizing alcohol, and among th 
most interesting features will be the dis 
play of motors in which alcohol is use 
to form the explosive mixture. Such mo 
tors have been very successful in Europ 
for several years past, and many of th 
alcohol motors are used in direct-couple« 
dynamo sets, thus forming a compact ani 
portable group which has many uses 
Among other exhibits will be the new al 
cohol lamp, which uses an alcohol flame 11 
connection with the Welsbach burner 
This form of lamp is economical anc 
gives an intense light. It will no doub 
prove to be one of the competitors of elec: 
tric light in the near future. The pro. 
motors of the exposition are taking meas 
ures to have apparatus introduced for the 
show free of duty. C. L. DURAND. 
Paris, December 3. 


The Operation of a Commutator in 
Oil. 

In a recent issue of the Zeitschrift fit 
Electrotechmk, Herr Osnos suggests the 
construction of a commutator to operate 
in oil. The form of the commutator 
should be that of a cylinder containing 
the oil, with the brushes rubbing on the 
interior. The presence of the oil gives. 
according to the author, the following 
advantages: the commutator operates well 
without causing short-circuits of the sec- 
tions due to the brush spanning two seg- 
ments, and for this purpose the armature 
has two distinct windings connected to 
alternate segments of the commutator. 
The oil prevents sparking, even when the 
voltage between adjacent segments of the 
commutator attains a value which, with- 
out the use of oil, could not be allowed. 
It will thus be feasible to construct com- 
mutators with few segments, while the 
coils on the armature may contain many 
turns. Oil also allows metallic brushes 
to be used, and this will decrease the sur- 
face contact which would be required by 
carbon brushes. At the same time, oil 
reduces friction and contact resistance 
losses. A commutator thus constructed 
may be so small that a series armature 
winding can be used, so that but two 
brushes will be necessary. The author 
lays stress upon the advantage which this 
arrangement will possess in the construc- 
tion of alternating-current motors, and 
he believes that it will make possible the 
use of high voltages directly upon the 
windings, and do away with the necessity 
for transformers. 


900 


British Institution of Electrical 
Engineers. 

The inaugural address of President 
Robert Kaye Gray, delivered at the open- 
ing meeting of the British Institution of 
Blectrical Engineers, dealt fully with 
matters of local importance and gave a 
review of the year’s progress. The fol- 
lowing are some of the interesting points 
discussed : 

Many opinions have been advanced as 
to the scope and aim of an Institution 
such as ours; as to what it should do and 
what it should not do, and as to its rela- 
tions with kindred societies. In early 
days the institution was the only asso- 
clation or body which could voice the 
views of electrical men, and therefore 
everything touching their interests was 
fit matter for discussion. To-day the ne- 
cessity is not so imperative, as, owing to 
the great development of the electrical 
industry, other bodies are springing up 
who can more properly deal with a variety 
of questions which affect, but only indi- 
rectly affect the Institution as an institu- 
tion of electrical engineers. As time goes 
on this necessity will become less and less, 
and the Institution will fall back into 
its proper function as an institution of 
electrical engincers, and will not fill the 
part of an association of electrical en- 
gineers, which it has often been obliged 
to do in the past. The word “institu- 
tion” in this connection bears in my mind 
the meaning of a body for dealing with 
technical interests, while “association” 
implies a corporation whose functions are 
related to everything affecting general in- 
terests. 

It is interesting in this investigation 
to note that modern tendencies in Eng- 
land are decidedly in favor of the direct- 
current system with a three-wire dis- 
tribution. The number of direct-current 
undertakings increased from 139 in 1901 
to 214 in 1902 and 260 in 1903. For 
these three years the alternating-current 
stations numbered sixty-seven, sixty-eight, 
and sixty-nine respectively. There are 
now established in Great Britain thirteen 
two-phase and five three-phase stations, 
exclusive of power transmission stations. 
In twenty-nine cases supply is given on 
two or even more systems. Many of the 
alternating-current stations have taken up 
the supply of direct current, others have 
added two-phase or three-phase supply to 
their single-phase service, or have changed 
over completely to one of these. The di- 
rect-current system appears to be in no 
immediate danger of supersession, in part 
owing to the raising of the voltage, and 
the consequent possible extension of the 
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service area. The number of voltages in 
use is somewhat confusing, and presents 
to the standards committee a difficult 
problem to solve. ‘These voltages now 
amount to about sixteen, and out of 289 
samples of pressures nearly one-third are 
declared at 230, more than one-sixth are 
given as 220, while, voltages of 240, 200 
and 100 claim about one-eighth each. 
There are between fifty and sixty stations 
which revel in more than one declared 
pressure. The extent to which the change 
from one voltage to another has taken 
place may be judged from the fact that 
in 234 cases the pressure is upward of 
200 volts; sixty-four supply current both 
above and below 200, and there are only 
twenty-nine whose supply is entirely 
under 200 volts. 

Among the remarkable things of the 
year may be mentioned as in course of 
construction four turbo-generators of the 
Parsons type, each rated at 5,500 kilo- 
watts to 8.280 kilowatts, and occupying 
a space measuring only fifty-one and three- 
quarters fect by fourtcen feet by twelve 
feet. A 6,500-kilowatt turbo-gencrating 
set is being built by Brown, Boveri & 
Company, which measures fifty-nine feet 
by ten feet by ten feet. A Curtis turbine 
of 5,000 kilowatts is running in Chicago; 
this turbine is a combination of the Par- 
sons and De Laval systems, and is ar- 
ranged with a vertical shaft, a somewhat 
inadvisable design. In shape it is ceylin- 
drical, and, including turbine and gen- 
erator, stands twenty-five fect high, with 
a diameter of fourteen fect. It may be 
interesting to note that there are over 
half a million horse-power of turbines 
in use or on order, and twenty-four sta- 
tions in England use the turbine more 
or less. While referring to large units, 
it may be of value to state that the So- 
ciété Cockerill, of Seraing, is expected to 
show at the St. Louis exhibition next 
year a gas engine of 3,000 horse-power ; 
this engine will have two cylinders, each 
of fifty-one inches diameter, and will run 
at eighty-five revolutions per minute. It 
is said that the Gasmotoren Fabrik Deutz 
is designing a 6,000-horse-power engine. 

Since the establishing of the Portrush 
electric tramway in 1883 the electrical 
engineer has encroached on the field of 
the tramway engincer, and consequently 
the purcly tramway work, as apart from 
the electrical work, has often shown the 
mark of the active, clever, but untrained 
mind, impossible curves and grades being 
attempted, and unnecessarily expensive 
work being done. There has been some 
advantage in this no doubt, as the experi- 
ence gained by these works, although ex- 
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pensive, has tended to improvements in 
practice. There is an American manner 
in this mode of procedure which leads to 
a free use of the scrap heap. We have 
been toiling up a steep hill for many 
years, and the time has now arrived when 
we should stop and survey the landscape 
as a whole, instead of narrowing our 
views to the particular point toward which 
we happen at the moment to be ascending. 
Already many of the paymasters are ques- 
tioning the scrap-heap theory, as they 
know by experience that this is often 
evolved from nothing but a craving for 
change and a want of appreciation of the 
true value of money on the part of their 
advisers. 

The application of electric traction to 
our railways is progressing. At present 
the sections which are being dealt with are 
those which have a great traffic density or 
a frequent service. This policy is doubt- 
less a wise one, as the railway companies 


limit the application of a considerable 


capital expenditure to the best paying di- 
vision of their lines, and to those por- 
tions where the benefits to be derived are 
the most apparent. During the current 
year the first section of the Metropolitan 
District Railway conversion has been 
made, and it is expected before March 
of next year that the Moorgate street, 
Drayton Park and Drayton Park-Fins- 
bury Park sections of the Great Northern 
& City Railway Company will be in opera- 
tion. The Mersey Tunnel Railway has 
been completed, and the conversion of the 
Wirral Railway is under consideration. 
The North-Eastern Railway has had trial 
runs along Tyneside, and good progress 
is being made with the Liverpool-South- 
port line. The Central London Railway 
is completing the change from locomotive 
to motorcar driving. The motorcar sys- 
tem is generally accepted as the best form 
for passenger traffic for many reasons 
which I need not recapitulate. The di- 
rect-current system at 500 to 700 volta 
appears to remain as a standard for rail- 
way work of this class, as well as for 
tramway work, but there are signs that 
single-phase alternating current may 
prove a rival. The three-wire system of 
feeding tramways and railways, though 
not without examples abroad, has not 
been adopted in England save on the City 
& South London Railway, where it seems 
to have proved satisfactory. 

The advantages of electricity as a mo- 
tive power seems to be readily appreciated. 
Among some of the large schemes in pro- 
ject is the electrification of the national 
railways of Sweden, the original power 
being derived from water pressure or the 
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combustion of peat. Estimates are being 
drawn for 2,700 miles of railway, calling 
for over 100,000 horse-power. The official 
estimate shows that there will result a 
saving of fifty per cent in the present 
working expenses, which amounts to about 
£800,000 per annum. Switzerland again 
speaks of a conversion of its national 
lines, entailing the use of 30,000 horsc- 
power to be obtained from water press- 
ure. 

A vear ago the gap in the world’s tele- 
graphie girdle was completed by the lay- 
ing of the trans-Pacific cable which now 
unites Canada with Australia, and this 
vear has seen completed a second line 
across the Pacific from San Francisco to 
the Philippines and China by way of the 
Sandwich Islands, Midway and Guam. 

It is strange that during this develop- 
ment the improvements in the types of 
telegraph cable emploved have not been 
great, nor has there been any great ad- 
rance made in the design of the instru- 
ments used for the transmission of signals, 
but the administrative work has been 
vastly bettered. Messages which formerly 
took hours in transmission are now re- 
ceived from the public and delivered to 
the addresses in a few minutes. I am 
informed that a telegram announcing the 
result of the yacht race for the American 
Cup was carried, in August last, from 
London to South Australia in four min- 
utes. This message, which was forward- 
ed via South Africa, was handled by 
fifteen operators, passed through eleven 
stations, and traversed 14,404 nautical 
miles of submarine cable and 1,515 statute 
miles of land lines. Ordinary com- 
mercial traffic can not be dealt with at 
this speed, but the instance I quote shows 
what can be accomplished when special 
arrangements are made to carry news 
which is of peculiar interest. The mana- 
ger of an American cable company has 
told me that the result of the American 
Cup Race reached London one minute 
after the termination of the race, having 
been transmitted through 3,400 nautical 
miles of submarine cable and some 200 
statute miles of land wire. The record 
time between New York and London is 
thirty seconds, and messages have been 
sent and replies received in one minute 
and thirty seconds. . 

The use of the telephone continues to 
extend, and in addition to the greater 
facilities offered in Great Britain there 
are gradually being established interna- 
tional wires which place in telephonie 
communication the principal towns of 
Great Britain and several of the com- 
mercial centres on the Continent. So far 
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as [ am aware, no practical use has yet 
been made of Poulsen’s telautograph. 

In a quite different direction electricity 
is being used for the purification of the 
water supply of towns. There are two 
installations of this kind in Germany— 
Schierstein and Paderborn—where_ the 
Siemens ozonizing tubes are in use; air 
is charged with ozone by means of these, 
and is passed up dripping towers, down 
which the water trickles, with the result 
that it is completely sterilized as regards 
all deleterious organisms. At Schierstein 
the capacity of the plant is nearly 50,000 
gallons per hour, and the power required 
is fifty horse-power, of which, however, 
only twenty-seven horse-power is used for 
ozonizing ; the remainder serves for pump- 
mg, ete. The pressure used is 8,000 volts. 
The working cost is in all from three- 
pence halfpenny to fourpence halfpenny 
per 1,000 gallons. By the Jaruti process 
water is electrolyzed to give pure hydro- 
gen and oxygen, consuming 115 kilowatt- 
hours per 1,000 cubie feet. A solution 
of caustic soda is used, with a perforated 
iron diaphragm to separate the gases. At 
Stangfjorden, in Sweden, the Jebsen sys- 
tom is used for the manufacture of bri- 
quettes from peat. The latter is car- 
bonized by heating with the electric cur- 
rent, derived from water power, and the 
tarry by-products are recovered. The pro- 
duction of nitric acid from the atmosphere 
has Jong been the subject of experimental 
research; it is now in active operation at 
Niagara Falls, where by means of electric 
discharges at extremely high pressures 
and frequencies the nitrogen and oxygen 
are caused to combine. The same subject 
has been dealt with on the Continent, 
where a return of fiftv-two grammes to 
fifty-five grammes of nitric acid per kilo- 
watt-hour has been obtained, using a cur- 
rent of 0.05 ampere at 50,000 volts and 
6,000 to 10,000 cycles per second. As Sir 
William Crookes has shown, the fixation 
of atmospheric nitrogen may in the dis- 
tant future have a most important bearing 
upon the existence of the vast population 
of the earth, when natural sources fail 
to furnish an adequate supply of food. 
In connection with this subject, the syn- 
thesis of sugars by the electrolysis of car- 
bonic acid, ammonium, phosphate, ete., 
which has been accomplished by Walther, 
is of no little interest. 

With wisdom, we in England open our 
arms to the skilled man of other coun- 
tries, and through his skill we can, in 
certain directions, maintain supremacy in 
some of our productions. The pity of it 
is that we have not among our own coun- 
trymen men of equal education and skill. 
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One may say that the electrical indusi 
is also suffering, and that the signs 
it are the large importation of Americ 
and German machinery into this coun’ 
at the present time; but I venture to d 
agree. Americans and Germans ¢ 
doubtless appearing on our markets, a 
in many cases owing to greater skill 
manufacture; but the financial side of t 
question has a great deal to do with th 
incursion, and especially is this so wi 
their competition in our colonies and 
non-manufacturing countries. We mu 
as a policy, continue to welcome | 
comers, but while so doing we shov 
equip ourselves so that by sheer skill a 
ability we may conquer in the end. T 
equipment we require is, everyone ní 
admits, technical education, and thus ` 
are developing in all directions. The ek 
trical enginecrs as a class are better equi 
ped than any other class I know c 
thanks to the teaching received in o 
technical institutions from very capal 
men, some of whom we are proud to s 
numbered among the past-presidents 
this Institution. 
An Independent Telephone Director 
The Inter-Ocean Telephone and Tel 
graph Company, 336 Ellicott squat 
Buffalo, N. Y., has issued the first editi 
of a combination directory of the ind 
pendent telephone companies in tl 
Buffalo-Rochester district in western Nc 
York. This directory contains all tl 
names of subscribers to the local ind 
pendent telephone exchanges which a 
connected directly with the Inter-Oce: 
Telephone and Telegraph Company’s lon 
distance service. During the past tv 
years there has been great activity in tl 


central and western New York district 
in the development of independent tel 
phone systems. It is a remarkable fa 
that there are now in operation in wes 
ern New York 50,000 independent tel 
phones, all of which are at present, « 
will soon be, connected with the Inte 
Ocean company’s lines. 

This directory has been carefully pr 
pared, and is an important addition i 
the business directories of the countr 
While the edition is limited, extra copii 
have been printed for distribution outsic 
of the district covered by these exchange 
and the hook can be secured by remittin 
fifty cents in stamps to the Inter-Ocea 
company, at Buffalo, N. Y. 


ge 
General Electric Company. 

It is stated that the General Electr: 

Company anticipates fully as much bus 


ness for 1904 as it has enjoyed durin 
1903. Recent arrangements made wit 
large German interests, it is expected, wi 
prove of importance in this connection. 
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Conductivity of Mercury Vapor. 


HE electrical conductivity of gases 
and vapors and its relation to the 
conditions under which the elec- 

trical current is maintained has occu- 
pred my -attention for many years. A 
large number of experimental data accu- 
mulated during the progress of my work 
—when pijoperly arranged and coordi- 
nated, furnish an explanation of elec- 
trical conduction through gases which 
seems to account satisfactorily for the 
phenomena observed. It was thought de- 
sirable to perform additional experiments 
for the purpose of obtaining exact quan- 
titative measurements upon some particu- 
lar gas and for this purpose mercury 
vapor was selected. The results of these 
experiments are given in the following 
brief summary. I was fortunate to se- 
cure during the progress of this work, 
the assistance of Dr. A. P. Wills, who ex- 
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By Peter Cooper Hewitt. 


at the junction of the positive electrode 
of the conductor with the gas or vapor; 
one in the gas or vapor uninfluenced by 
the electrode effects; and one at the junc- 
tion of the gas or vapor with the nega- 
tive electrode. 

Difficulty was experienced in obtaining 
electrical measurements upon the con- 
ducting gas or vapor independent of these 
electrode effects; the measuring instru- 
ments require the use of terminals or 
electrodes in contact with the gas or vapor 
with the electrode resistances accompany- 
ing them; difficulty was also met with in 
obtaining the gas or vapor in a state of 
purity. The results given in the dia- 
grams are not vitiated by terminal or 
electrode effects. The measurements were 
taken in such a way as to be subject to 
but little variation from the effects of the 
current during the time of observation. 


Granting Device 
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Diagrammatic View or Apparatus 


DIAGRAMMATIC VIEW OF APPARATUS FOR STUDYING CONDUCTIVITY OF MERCURIAL FANs, 


pects to publish in the near future a de- 
tailed account of the methods and appa- 
ratus employed in this experimental 
study. 

A gas or vapor forming part of an 
electrical cireuit exhibits three distinct 


sources of electrical reactions, namely, one 


Fig. 1 is a diagrammatic view of the 
apparatus. Two upright chambers of in- 
sulating material were connected together 
at the top and bottom, thus forming one 
continuous air chamber. One chamber 
contained an electric heating coil, the 
current supply of which could be regu- 


lated externally; a centrifugal fan over 
this chamber produced a rapid circulation 
of the air contained by the two chambers 
for the purpose of bringing the whole 
to a uniform temperature which was regu- 
lated by the heating coil. In the other 
chamber was placed the vessel containing 
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the gas or vapor, marked “lamp,” with 
the necessary electric connections. Ther- 
mometers were inserted at both ends, as 
shown, for determining the external tem- 
perature. Two platinum-rhodium couples 
were sealed in the walls of the lamp at 
a measured distance apart, and extended 
to the centre. The external terminals of 
the couples were immersed in ice and con- 
nected to a D’Arsonval galvanometer. 
The internal temperature was measured 
by means of these couples by observing 
the deflection of the galvanometer. It 
was possible to ascertain accurately when 
the internal and the external tempera- 
tures were the same. The drop in volts 
between the platinum-rhodium points was 
taken by a Kelvin electrostatic voltmeter ; 
the couples thus served a double purpose. 
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The relation of the pressure of the 
saturated vapor to the temperature was 
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the effect may be observed by the measur- 
ing instruments. 

The diagrams show the influence of 
density, diameter and current on the drop 
in volts per unit length. From them 
can be deduced the resistance, as a func- 
tion of the density, current and diameter. 
They show that the voltage required to 
maintain an electric current in a gas or 


TemPeraTtune in C’ 


increasing the resistance in an extraor- 
dinary degree, while at higher densities 
it increases the resistance but little. Mag- 
netic force alters the spectrum, particu- 
larly at low densities. 

The experimental curves speak for 
themselves: the conclusions which may 
be drawn with respect to the relation of 
the conductivity of mercury vapor to the 
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Electrical Patents. 


Means for operating electrice signs is the 
subject matter of a patent granted to Wil- 
liam Goltz, of Chicago, Ill. It is the ob- 
ject of Mr. Goltz in the present invention 
to employ means for operating the lamps 
without breaking the circuit, thus elim- 
inating all injurious sparking. Another 


DIAGRAMMATIC VIEW SHOWING ARRANGEMENT 
EMPLOYED FOR OPERATING ELECTRIC SIGNS. 


feature is the provision of means whereby 
the lamps of an electric sign may be sud- 
denly fully illuminated, and romain at full 
illumination long enough to be read and 
then suddenly darkened. A motive source, 
preferably a motor, comects by means of 
a belt with a train of reduction gearing, 
consisting of a pulley, carrying a belt, a 
worm, mounted on a common shaft with 
the pulley and engaging a worm-wheel, a 
second worm on a common shaft with the 
worm-wheel, and another worm-wheul en- 
gaged by said second worm, all mounted 
in suitable bearings. A crank mounted in 
common with the second worm-wheel 
transmits oscillatory motion to a contact 
lever on a dimmer by means of a connect- 
ing rod. The lever is pivoted at its cen- 
tre, its ends being adapted to travel over 
resistance terminals. The connecting rod 
so engages the lever that as the crank re- 
volves said lever will oscillate between the 
limits of resistance terminals. The high 
rate of revolution of the motor may thus 
be reduced to any desirad rate of oscilla- 
tion of the lever on the dimmer, control- 
ling the illumination of the lamps on the 
sign. When the lever is at the ends of 
oscillation, the lamps are either dark or 
at full candle-power, and the connecting- 
rod-bearing centres and the crank-shaft 
centre will lie in the same plane. The 
crank end may move a considerable dis- 
tance either side of this plane without 
causing enough motion of the lever ends 
to perceptibly affect the illumination. In 
fact, it may be said that the lever ends 
have harmonic motion. Tf it is desired 
to have full candle-power illumination 
continue a greater length of time, the cor- 
responding end-resistance terminal may 
be lengthened to give prolonged or linger- 
Ing contact. 

Mr. Alexander J. Churchward has ob- 
tained a patent on an alternating-current 
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motor, the general object of which is to 
provide for the efficient operation and 
the ready control of such motors. The 
invention is designed especially for use 
with motors which have any usual direct- 
current armature winding and commuta- 
tor and may be operated by feeding al- 
ternating currents to the commutator and 
field simultaneously, the field coils being 
preferably in series with the armature. 
The invention consists essentially, in the 
combination with the machine, of a trans- 
former supplying alternating currents 
thereto and suitably wound to permit its 
voltage to be regulated through the medi- 
um of suitable switch devices that serve 
to throw in windings of the transformer 
to give an excess voltage at starting and 
afterward to throw out said windings and 
thereafter control the speed by preferably 
throwing out windings of the transformer 
and reducing the voltage supplied there- 
by when the speed rises above the normal 
or desired working speed and throwing 
in windings and increasing the voltage 
when the speed falls below such normal 
speed. The switch devices may be worked 
by hand or may be controlled by speed- 
responsive devices which act in accord 
with the speed of the armature. A suit- 
able device for the purpose is a centrifugal 


SHOWING A FORM oF MOTOR AND REGULAT- 
ING MECHANISM. 


governor. When a motor having a di- 
rect-current armature and commutator is 
operated by a single-phase current and 
run in synchronism with the alternating- 
current supply, the armature becomes in 
effect a constant field excited by the di- 
rect current flowing in the armature coils. 
The poles of the field magnet will act 
practically as a revolving field to rotate 
the armature. Operated under this con- 
dition there is no appreciable loss by hys- 
teresis in the armature or by self-induc- 
tion in its wires, and if this condition may 
be preserved the machine may be operated 
with high efficiency. The present inven- 
tion permits this to be accomplished by 
varving the winding of the transformer 
which supplies the current to the machine, 
so as to increase the voltage if the speed 
falls below the synchronous speed and 
to decrease it if the speed rises above such 
speed. 

Alexander Churchward, of New York, 
N. Y.. has obtained a patent on an anti- 
hunting device, which he has assigned to 
the General Electric Company, of Schenec- 
tadv, N. Y. The invention relates to cer- 
tain improvements in anti-hunting devices 
for use in connection with synchronous 


motors, rotary converters, or in any 0 
relation where such a device is desir 
and comprises various novel feat 
Mounted upon the shaft of the mac 
with which the anti-hunting device 1 
be used is a flywheel, which, against 
opposition of a frictional resistance 
permitted to move relatively to the sł} 
This frictional resistance, attendant u 
relative motion between the shaft and 
wheel, is the factor which damps out 
hunting tendency of the shaft. To se 
this frictional resistance to motion of 
flywheel relatively to the shaft, the w 
is mounted so that its hub is vieldi 
pressed between two friction discs. 
of these dises, which may be of wood, f 
or the like, is held between the hub ar 
flange, keyed or otherwise secured to 
shaft. The other disc is pressed aga 
the hub of the flywheel by springs, ple 
between said dise and another fla 
keved or otherwise securely fixed to 
shaft. This latter disc is splined upon 
shaft, so as to be capable of a slight lo 
tudinal movement thereon, but incap 
of rotation about the shaft. Located w 
in a recess in the hub of the flywheel 
magnetizing coil which is supplied v 
current from collector rings upon wi 
bdar brushes to which current is conve 
by means of leads. The friction betw 
the flywheel and the parts between wl 
it is vieldingly clamped is sufficient ur 
ordinary conditions to prevent hunting 
the machine to which the device is ¢ 
nected when the machine is running 1 
mally. When starting up the macl 
from a state of rest, however, this fric 
is insufficient to bring the flywheel uy 
speed as quickly as the driving macl 
comes up to speed. Under ordinary 
cumstances the flywheel requires a « 
siderable time before it reaches a spee 
rotation synchronous with the driving 
chine, during which interval the macl 
is apt to hunt or pump to a very inc 
venient extent. By exciting the coil v 
current one of the dises, which is of m 
netic material, is urged strongly aga 
the hub of the flywheel by magnetic 
traction and constitutes a stiffly yield 


SECTION OF ANTI-HUNTING DEVICE. 


if not rigid connection between the 

Wheel and the shaft upon which it 
mounted. The flywheel is thus brou 
up to speed as quickly as the shaft wh 
drives it, thereby preventing the ini 
pumping of the driving machine. It - 
be evident that by adjusting the amo 
of current in the exciting solenoid 

friction between the flywheel and the s} 
may be adjusted accordingly, and this r 
he readily performed while the device i 
normal operation in case adjustment 
any reason is then desirable, 
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Electric Lighting System of Fulda, Germany. 

An interesting electric lighting station, 
operated by a windmill, is in service at 
Fulda, Germany, and is here briefly de- 
scribed by Herr F. Schneider. The wind- 
mill is of American make, twelve feet in 
diameter, and drives directly a four-pole 
dynamo at 300 revolutions per minute. 
The output of the dynamo is eighteen am- 
peres at forty volts. It is used to charge 
a storage battery consisting of fifteen 
Polak cells. The voltage of the system 
is thirty. The lamps are connected di- 
rectly to the circuit, and are twenty in 
number, all of them being osmium lamps. 
No automatic regulator controlling the 
dynamo is employed, the only instruments 
on the switchboard being a voltmeter and 
an ammeter; nor is there any method of 
regulating by hand the voltage of the svs- 
tem. The osmium lamps support very 
well such differences of voltage as are pro- 
duced by the fifteen batteries between 
charge and discharge. The energy con- 
sumed by the lamps is not large. In 
spite of the irregular operation of the 
windmill, the plant works satisfactorily, 
requires little attention and was inex- 
pensive.—Translated and abstracted from 
the Revue l’Electricité (Berne), Novem- 
her 15. 
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Swinburne’s Electric Locomotive. 

A method of driving electric loco- 
motives, relating more particularly to the 
use of constant-speed motors, has been 
developed by Mr. James Swinburne, of 
Westminster, England. The rotor of the 
motor is mounted on the driving shaft 
which drives the driver wheels by means 
of coupling rods or other mechanism. The 
other element of the motor, which, under 
normal operation would be the stator, is 
mounted so as to be free to rotate in the 
opposite direction, and in rotating works 
an oil water pump of variable stroke. The 
liquid under pressure is led to a second 
set of pumps or engines which work on the 
axle of the driving wheel, and which 
also have a variable stroke. By varying 
the strokes of the pumps, the speed of 
the locomotive may be varied continuously 
from starting up to full speed, while the 
motor elements move at the same speed 
relatively to each other, At standstill 
the armature of the motor is stationary, 
the other element rotating at full speed 
backwards, while at full speed the latter 
is stationary with respect to the car. The 
stroke of the pumps is varied by means 
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of eccentrics, which in one position give 
no throw; and the opposite, a throw 
double the combined, eccentricity —A0- 
stracted from the Mechanical Engineer 
(London), November 28. 
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The Heating Effect of Radium Emanation. 


When Rutherford and Barnes described 
their experiments, in which they attempt- 
ed to determine the source of the energy 
which radiates heat from radium salts, 
Mr. Arthur Schuster disagreed with their 
conclusion, that the energy was set free 
during the several stages of disintegra- 
tion of radium atoms. He thought that 
the effect should be attributed to the sec- 
ondary radiation set up by the emana- 
tion, and he has made preliminary ex- 
periments to test his view. Air charged 
with a radium emanation was led through 
a tube containing a terminal junction 
formed by iron and nickel wires. The 
junction was left charged to a high nega- 
tive potential during ten minutes; then 
taken out and placed side by side with 
an unexposed junction in a metal vessel 
kept at a constant temperature. The two 
junctions seemed at first to be at the same 
temperature, but the exposed one began to 
become warmer almost immediately, and 
after twenty minutes, was about one-tenth 
of a degree above the other. The test was 
repeated with the same result, and it was 
shown that there was no accidental dis- 
turbance which could have caused it. The 
author draws the conclusion that it is 
the third or last stage of disintegration 
cf the radium atom at which the excited 
activity finally disappears or becomes 
negative, which sets the energy free.—Ab- 
stracted from Nature (London), Novem- 


ber 19. 
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Single-Phase Traction Experiments. 

The Union Elektricitats Gesellschaft, 
òf Berlin, has been experimenting with 
a single-phase traction motor, and is now 
operating two trolley lines with this ap- 
paratus. The motor was designed by 
Herren Winter and Fichberg. On one 
of the lines referred to above, which runs 
through the company’s yards, the motor is 
supplied with single-phase current at 
forty cycles per second, 600 volts. The 
car is equipped with two forty-horse- 
power motors, and the controller is simi- 
lar to that used for direct current. By 
short-cireuiting the motors, they may be 
used as an electric brake. The other line 
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runs between Johannistal and Sindlers- 
feld, and is a part of the Prussian State 
Railways which was placed at the disposal 
of the company for the experiments. The 
line is 4.1 kilometres long, single track. 
Since August 1 last the trolley car has 
been in regular service. It is equipped 
with two 125-horse-power motors. Cur- 
rent is supplied at 6,000 volts, twenty- 
five evcles. The motors are connected 
permanently in parallel. The high 
pressure is applied only to the stationary 
part of the motors and to the exciting ap- 
paratus. Elsewhere pressure does not ex- 
ceed 190 volts. For lighting purposes the 
pressure is reduced by a transformer to 
thirty-five volts, and the incandescent 
lamps used show no flicker. The charac- 
teristic curves show that the efficiency of 
the motor is about eighty per cent. The 
tractive and speed curves are very similar 
to those for direct-current motors, and 
the power-factor varies with the excita- 
tion, and can be brought nearly to unity. 
—Abstracted from the Electrical Re- 
riew (London), November 27. 
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The Training of Apprentices in an Engi- 
neering Works. 

The efficiency of any industrial enter- 
prise is dependent upon the degree of in- 
telligent familiarity with the nature of 
the product and skill of manufacture 
which is possessed by those employed in 
the operations necessary to fabricate the 
finished output. The methods adopted 
for training its employés by the Westing- 
house Electric and Manufacturing Com- 
pany are described here by Mr. C. E. 
Downton, who has had much to do with 
organizing and developing the system. 
Two classes of apprentices are recognized 
—the ordinary apprentice and the engi- 
neering apprentice. The first course of 
work is provided for young men without 
technical education who desire to learn 
the machinist’s trade, the object of the 
course being to train the men who take 
this course as skilled mechanics and in- 
spectors and foremen. This class of ap- 
prentices does not progress through the 
works from one section to another, for 
it is not intended to give them a general 
knowledge, but, rather, a specific train- 
ing in the manufacture of a definite line 
of work. Each section is practically a 
complete machine shop, and when the 
voung man completes his course, he is 
able to handle any of the machine tools 
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there used. After three months of proba- 
tion the apprentice is allowed to become 
indentured. The entire course lasts four 
years, and at its completion the graduate 
is given a gratuity of $100 and a diploma. 
The compensation varies according to the 
man’s age and the time served, from five 
cents to fifteen cents per hour. The en- 
gineering apprenticeship provides for 
voung men who are graduates of technical 
schools. This course lasts two years, six- 
teen cents per hour being paid for the 
first vear, and eighteen cents for the sec- 
ond. A trial term of three months is re- 
quired. Men who take this course are 
watched most carefully. Constant vigi- 
lance is being exercised to discover those 
who show exceptional appreciation of the 
work. It is not attempted to make the 
engineering apprentice a skilled me- 
chanic, but to acquaint him with shop and 
manufacturing methods and operations. 
The apprentice is shifted from one de- 
partment to the other, the time spent in 
each depending upon the man and the 
importance of the work.—.lbsiracted from 
the Engineering Magazine (New York), 
December. 
a 

Concerning Wireless Telegraph Transmitters. 

One reason why various attempts 
made to approximate the resonance in 
wireless telegraphy have had so little prac- 
tical result is due, according to Dr. Lee 
de Forest, to the insufficient attention that 
has been shown to the necessity of gen- 
erating at the transmitter a long train of 
but slightly damped oscillations. The 
failure to do this has been due largely to 
imperfect arrangement and construction 
of condensers, to the spark-gap and faulty 
insulation in the transmitter. Rapid 
damping of the transmitter oscillations 
is due to two causes—first, losses due to 
radiations from the antenna, which are 
considered useful and necessary; and, sec- 
ond, losses resulting from leakage, heat 
and diclectrie hysteresis. To prevent 
leakage, the antenna should be most care- 
fully insulated from the supporting mast. 
A petticoat insulator giving a large and 
dry surface should intervene between the 
wire and its support. Dust and moisture 
are fatal to good insulation. If the air is 
moist, invisible brush leakage from the 
antenna gives the effect of a large ficti- 
tious capacity between the antenna and 
carth, greatly increasing its natural period 
of oscillation of the antenna and throw- 
ing the sending apparatus out of tune. 
This apparent. capacity, moreover, repre- 
sents a large energy loss not recoverable, 
and produces additional damping to the 
oscillation. The brush leakage, which 
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takes place from the edge glass condensers 
in air, causes an apparent increase in the 
capacity. This leakage acts as buffers for 
an impulsive high-potential charging of 
the condenser, and thus saves the dielec- 
tric from puncture, but produces great 
damping, and should not be allowed. 
There is also an appreciable inductance 
in a battery of Leyden jars, when these 
are connected up as closely as possible. 
The author recommends arranging the 
Jars in a circle, with connecting wires of 
equal length. This allows the battery to 
discharge as a unit. The heating of the 
spark-gap indicates that a loss of energy 
takes place there; and the wider the gap, 
the greater the loss. To reduce the gap, 
while maintaining the requisite high po- 
tential, a series of small gaps between 
balls or discs of small curvature may be 
used. With a one-kilowatt transmitter it 
is easily possible to obtain a reading on 
a hot-wire ammeter inserted in the an- 
tenna, of over two amperes, and five to 
ten times as much in the closed oscillating 
circuit itself. This, with 20,000 volts ap- 
plied at the condenser jars, gives, roughly, 
a calculation of about seventy kilowatts. 
This nominally is explained by the fact 
that, during a brief hundred-thousandth 
of a second, the energy put into the cir- 
cuit at a one-kilowatt rate is radiated at 
a rate enormously greater. The test is 
a clear and convincing demonstration of 
the enormous quantities of energy which 
a small transmitter is radiating, and of 
the amount which the generator would 
he called on to supply, could the much- 
desired undamped wave train be obtained. 
In view of the above considerations, it is 
not difficult to point out the fallacy of 
certain caleulations which are often given 
to show the sensitiveness of a coherer or 
other wave detector.—A bstracted from the 
Electrician (London), November 27. 
A 
Switches for Opening High-Potential Cir- 
cuits Under Load. 

Several types of air-break switches have 
been developed in Europe for use in open- 
ing a high-potential circuit under load, 
without the formation of a destructive 
are. When an are is formed between two 
points, much heat is evolved; but if the 
are can be prevented from maintaining 
a fixed position, the switch contacts are 
not heated sufficiently to be damaged. 
Therefore, a switeh which will cause the 
are to shift its position continuously until 
broken will not be damaged if the cireuit 
is open while current is flowing. To ac- 
complish this a switch may be designed 
upon the principles of the Siemens di- 
verging horn lightning arrester. Thus, 


if two curved arms, arranged to h 
their upper ends diverging, are placec 
that they can be brought in contact 
separated, they will form a very effec 
high-tension switch. The simple act 
of separating the two arms by rotat 
either one or both of them about tl 
lower extremities, opens the circuit : 
forms an arc, which, due to the tende 
of the heated column of air to rise, 
shifted upward along the diverging e 
of the switch arms until it breaks. T 
principle has been used by Voight 
Haeffner. The switch, in its final fo 
consists of a bell crank switch a 
having at one end a wooden operat 
rod, and at the other end an upwar 
projecting horn. This arm is moun 
upon an insulator, and, when lowered 
a horizontal position, makes contact 
tween the terminals of the line, wh 
are supported upon two other insulati 
One of these has a contact strip, wh 
preserves contact with the arm throu 
out its motion, while the other has 
strip extending vertically, which for 
the other one of the pair of horns. / 
other type of switch, made by Schiick 
& Company, consists of two station 
diverging horns separated some distar 
Contact is made between these by a me 
rod bent into the form of a delta, wh 
may be moved in a vertical directi 
When it is lowered it opens the circ 


on each side, forming two arcs betw 


two pairs of diverging horns. Still 
other type of switch, made by Kum 
& Company, consists of a pair of swi 
jaws, upon which are mounted ‘two lo 
flexible contact pieces. When the j: 
are separated by an arrangement 
levers, the contact pieces are brought 
gether and engage. As the jaws 
moved apart, the two strips bend un 
at a certain point, they slip by each oth 
making a very quick, long break.—7'ra 
lated and abstracted from the Elekt 
technischer Anzteger (Berlin), Nove 
ber 19. 
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The Committee on Steam Turbir 
of the National Electric Light 
Association. 

The National Electrie Light Assoc 
tion’s committee for investigating ste 
turbines, of which Mr. William C. 
églin, of Philadelphia, is chairman, |} 
already accumulated a Jarge amount 
very valuable data on steam turbines, a 
will publish in its report a full deser 
tion of the turbines manufactured in t 
country; it will also publish expressic 
of opinion from some of the leading F 
ropean engineers concerning the use 
the steam turbine and the field it oc 
pies in Europe. This report will be qu 
voluminous, and will undoubtedly g 
more interesting information than has : 
heen published. Tt is the expectation 
the committee that this report will be 
the form of a bound volume prepared | 
distribution at the twentv-seventh conve 
tion of the association, to be held in Ri 
ton in May. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Fifty-one-Inch Boring and Turning 
Mill with Motor Drive. 


Boring mills, for one reason or another, 
have seemed to present more difficulties 
in the way of a favorable application of 
individual motor drives that almost any 
other class of machine tools. Heretofore 
nearly all the designs that have been ad- 
vanced have placed the motor outside of 
the machine, where it occupied useful 
floor space. Even when it has been 
mounted upon the frame it has usually 
been in a protruding position, or where 
it was not easily accessible, or was an 
obstruction to the accessibility of other 
important parts. The arrangement il- 
lustrated herewith is one of the latest and 
most satisfactory schemes yet devised, as 
it overcomes or compromises on most of 
the former objections. 

The tool represents a fifty-one-inch 
boring and turning mill as built by the 
Baush Machine ‘Tool Company, of 
Springfield, Mass., and the motor the 


Crocker-Wheeler fifteen-horse-power semi- . 


enclosed form I machine. The drive is 
communicated to a modified cone pulley 
shaft through a Renold silent chain, two 
and one-half inches wide, with a speed 
reduction of 3 to 2. There are further 
three gear changes, the total reductions of 
speed for each from motor spindle to 
table being 14 to 1, 45 to 1 and 98 to 1, 
respectively. With either gear combina- 
tion the motor, which is supplied with 
current on a four-wire multiple-voltage 
system, is capable of twenty-one speeds 
in either direction, varying from 1,065 
to 106 revolutions per minute. It is not 
intended, however, to use motor speeds 
lower than those necessary to give the 
table the same speed that the next slower 
gear combination would allow at top mo- 
tor speed, except on the slowest combina- 
tion, as it would entail a sacrifice in 
power. At the highest speed of the mo- 
tor the fastest speed of the table is 76.3 
revolutions per minute, and the slowest, 
10.9, or with the lowest motor speed the 
slowest possible speed of the table is one 
revolution per minute. 

The tool has a capacity for swinging 
work fifty-one and one-half inches in di- 
ameter and forty inches high. The face- 
plate is fifty-one inches in diameter and 
is unusually well supported, having an 
outer bearing on the under side nearly 
equal to its diameter and another under 
the centre on the outer edge of the spin- 


dle. The height of the face-plate from 
the floor is thirty inches and the diameter 
of its spindle ten inches. A hole 
through the centre of the latter allows the 
chips to fall under the mill, from where 
they may be easily removed. In place of 
the face-plate, a combined independent 
and universal chuck may be substituted, 
the two being made interchangeable. The 
distance between the uprights is forty-six 
and one-half inches and the traverse 
of the tool is twenty-four inches. By the 
manipulation of the lever seen near the 
top of the machine, the cross-rail may be 
raised and lowered by power without re- 
volving the face-plate. The cross-rail is 
deeply arched with double-walled back and 
large wearing surfaces. The saddles are 
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FirtTy-oNE-INcH BORING AND TURNING MILL, 
WITH MOTOR DRIVE. 


attached to steel feed screws by split 
nuts which can be opened and a rapid 
movement obtained by rack and pinion 
engaging a steel rack on the cross-rail. 
For feeding and thread cutting the sad- 
dles are arranged with Hendey-Norton 
gear-changing device, by means of which 
fifteen positive rates of feed can be ob- 
tained on each saddle, both vertical and 
horizontal, and the changing can be made 
instantly, while running. 

Strength, compactness and rapid pro- 
ducing capacity are prominent features 
of the tool as equipped in the manner 
described. The one illustrated is installed 
in the Pittsburg & Lake Erie Railroad 
shops, at McKees Rocks, Pa., where nearly 
all the machine tools have individual 
motor drive and those requiring various 


speeds are supplied on the Crocker- 
Wheeler multiple voltage system of cur- 
rent supply. 


Angle Wall Sockets. 

The Marshall-Sanders Company, Bos- 
ton, Mass., has just put upon the 
market a line of angle wall sockets, one of 
which is shown in the accompanying il- 
lustration. 

These goods are made by the well- 
known automatic process of the Marshall- 
Sanders Company and embrace all the 
well-known forms of sockets, Edison, 


ANGLE WALL SOCKET. 


T.-H. and Westinghouse bases; key and 
keyless. 

The Marshall-Sanders Company has an 
abundant stock on hand for immediate 
delivery. 


The Susquehanna Development. 

It is announced that Mr. Anthony N. 
Brady, of New York, and associates have 
taken over $1,000,000 stock in the United 
Electric Light and Power Company, of 
Baltimore, Md. 

Plans for the power plant at Cono- 
wingo, on the Susquehanna, have been 
completed and routes for the cables to 
Baltimore, Havre de Grace, Elkton and 
other towns in Maryland, Pennsylvania 
and Delaware. This new interest is ex- 
pected to assure an early completion of 
the power project. 

a eee 
BOOK REVIEW. 

“Care and Handling of Electric Plants.” 
Norman H. Schneider. New York. Spon 
& Chamberlain. Flexible. leather. 116 
pages. 4⁄4 by 6% inches. 66 original 


drawings. Supplied by the ELECTRICAL 
REVIEW at $1. 


This manual is intended as a handbook 
of practical information for those who are 
called upon to operate a commercial or 
military electric plant without having had 
previous experience. It is written with 
the aid of notes actually obtained in hand- 
ling the apparatus described. The author 
calls particular attention to the chapter 
on incandescent lamps, as this subject is 
fully taken up. 
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High-Potential Oil Switches. 
The increasing use of high potentials 
has presented many serious problems in 
switching and the protection of the gener- 
ating apparatus from dangerous over- 


loads. The oil-break type, in which the 
switches and all live metal parts are im- 
mersed in oil, is generally conceded to 
be the best form of switch for handling 
high voltages, and a recent development 
of this tvpe, designed by the Hartman 
Circuit-Breaker Company, of Mansfield, 
Ohio, is shown in the accompanying il- 
lustration. 

This is a view of a three-pole, double- 
break oil switch designed for installing 
on the back of the panel, and to be used 
on circuits up to 11,000 volts. The view 


Ps 


lligH-PoTreNTIAL OIL SWITCH. 


shows the switches in the “off” position, 
with one of the switches enclosed in an 
oil tank. Each pole of the switch is im- 
mersed in a separate tank, which is en- 
tirely independent of the adjacent ones 
and can be readily removed without in 
any way interfering with the others. The 
tanks are lined with insulating material 
which is formed in such a way that there 
Is Just sufficient space for the free vertical 
movement of the switches, and the quan- 
tity of oil used is thus reduced to the 
minimum. 

A distinct feature in this oil switch is 
found in the use of the laminated or 
brush form of contact, which greatly in- 
creases the current-carrving efficiency of 
the switch and also entirely prevents 
“freezing” or sticking at critical periods. 
These contacts are protected by final 
arcing plates, which, with the correspond- 
ing plates on the terminal blocks. are 
removable and can be readily replaced 
should they become burnt away in the 
course of time. The form of contact 
which is used and the isolation of the 
switches in separate compartments give 
the switch a very large breaking capacity. 

The movable parts of the switch are 
controlled by means of specially treated 
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wooden rods, which are fastened at their 
upper ends to a common cross-bar. They 
are held in normal position by means of 
a toggle lock. The switch is opened by 
giving the handle a slight turn in the 
direction opposite to that taken in closing. 
This will cause the toggle to move past 
the centre and the switches will then 
open free of the controlling handle—pro- 
dueing an absolutely quick break. 
Another form of this switch is made 
with an automatic overload attachment. 
There are usually two tripping coils pro- 
vided for a three-pole breaker, but it can 
be constructed with a tripping coil in 
each line. In all cases the operation of 


any one tripping coil will break all lines. 
The distinctive feature of this overload 
attachment lies in the fact that the trip- 
ping coils are energized by current from 
the high-potential circuit, and the use of 
series transformers in connection with the 
circuit-breaker is entirely avoided. The 
tripping coils instead of being located on 
the front of the panel, as is commonly 
the case, are mounted by means of special 
porcelain insulators on the carrying- 
frame itself. They are separated from 
cach other by barriers of insulating ma- 
terial, and the method of insulation 
throughout is of the highest order. The 
overload attachment has other distinctive 
features, one of the most important of 
which is that it can not be held closed 
while an overload exists on any line. 
This apparatus is also constructed with 
remote electrical control, to be installed 


apart from the switchboard and to be 


opened and closed from a distance. The 
operating current mav be derived from 
the exciters, a storage battery or anv con- 
venient source of direct-current supply at 
from 110 to 500 volts. The remote con- 
trol attachment is very reliable and it 
adds but little to the cost of the in- 
stallation. 


~ 
Digitized by Goog le 


A New Current Interrupter. 


A new current interrupter has bc 
patented by Mr. T. A. Houghton, 
Rochester, N. Y., who has assigned it 
the Electro-Surgical Instrument Co 
pany, also of that city. 

This interrupter is designed partic 
larly to reduce the amount of curr 
flowing through the coil to a minimu 
giving, at the same time, heavy sparks 
from one-quarter of an ampere to four 
five amperes. The interrupter is doul 
in all of its working parts, which a 


A NEW CURRENT INTERRUPTER. 


motor-driven, so that there is always 
alternate action, the break being ma 
at both the binding-posts and in t 
liquid, so that in one revolution of t 
shaft one wire is exposed to the liqu 
and another exposed to the mechani 
break. The combination of the raj 
mechanical and electrolytic action 

duces to a minimum the current used. 

An important feature of this apparat 
the inventor states, is its ability to 
operated very slowly, giving momenta 
surgings of current through X-rav tub 
and coming slowly to a maximum, th 
slowly receding to a minimum. H 
skiagraphic work it is stated that ve 
clear negatives have been made with l 
five of these surges. 

The interrupter can be used with ot! 
coils, and will take the place of a sta 
machine for therapeutic work. It is a 
valuable in connection with transforme 
making an efficient substitute for t 
rotary alternator used in transformi 
direct current into current suitable | 
cautery work, and providing a conyeni¢ 
means of regulating the current streng 
taking the place of a rheostat and rots 
alternator for this work. 
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Spring Binding-Post. 
The Fahnestock Transmitter Com- 
pany, 74 Cortlandt street, New York city, 
is introducing a new form of binding- 


New FORM OF SPRING BINDING-Post. 


post, in which the set screw or screw nut 
is done away with and the wire is held by 
the action of a spring. This is shown in 
the accompanying illustration. The 
maker claims that with this construction 
the wire can not work or jar loose, and 
that contact is always ensured, because of 
the constant pressure exerted on the wire. 
The maker also claims that a wire can be 
connected or disconnected in one-tenth of 
the time it takes to set a screw-post, and 
that there is also no possibility of the wire 
being broken in the process of binding. 
The company is prepared to supply this 
post for all kinds of electrical work, in- 
cluding battery connections. 
< 
New Electric Lighting Specialties. 
The Banner Electric Company, of 
Youngstown, Ohio, manufacturer of the 
“Banner” incandescent lamp, has recently 


Fic. 2—New FLoor Box. 


placed on the market several new special- 
ties. The accompanying 


proof cutout. Fig. 2 is a new floor box. 


illustrations 
show two of these. Fig. 1 is a new weather- 
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The weatherproof cutout is an interest- 
ing device used principally in connection 
with alternating arc lamp service. The 
contact point can not be reached except 
by means of the fuse tubes shown, so that 
a heavier fuse than should be used can 
not be connected. In this way the lamp 
is protected from excessive current. The 
device can, however, be used in many 
other ways where some protection is need- 
ed and can be afforded by using fuses of 
fixed capacity. The base of this cutout 


Fic. 1.—WEATHERPROOF CUTOUT. 


is of glazed porcelain, and the contact 
points are round spring clips. The fuse 
tubes are of heavy hard fibre, carrying 
copper ferules, to which the fuses are 
soldered, the fuse passing through the 
side of the tube from one ferule to an- 
other. 

The maker states that this arrangement 
is such that the fuse can not jar loose or 
drop out when inserted in the clips, and 
a good contact is always 
assured. 

These cutouts are de- 
signed for 250 volts and 
any required capacity up 
to thirty amperes. The 
positive and negative 
poles are separated by a 
thick wall of porcelain, 
minimizing the possibili- 
ty of short-circuit. The 
cover is of enameled gal- 
vanized iron bolted to the 
porcelain and cemented 
securely around the edges 
so as to be waterproof. 
The inleading wires are soldered to the 
spring clips. 

The floor box shown is designed for 
conduit work, and is to be used by the 
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new Government Bureau of Standards in 
its laboratory, which has recently been 
built at Washington. The lower part of 
the box is of cast iron, the cover being 
of polished brass. The centre field is fin- 
ished in small, raised diamond-shaped fig- 
ures. The centre plug screws in from the 
bottom of the plate, and when in place 
comes flush with the top side. A rubber 
gasket is used between the brass cover and 
the iron box body, so as to make it water- 
tight. 


An Elevator Alarm System. 

The National Oil Burner and Equip- 
ment Company, St. Louis, Mo., is intro- 
ducing a system consisting of a set of 
electrical alarms located on each floor of 
a building which are automatically 
sounded by a moving elevator in advance 
of and announcing the approach of the 
elevator, whether it is going up or down. 

Three contact plates are fastened on or 
near to the guides of the elevator of such 
length and so placed as to sound the alarm 
the desired length of time and at the 
required intervals. The circuit is made 
by a roller contact with a spring on the 
platform of the car. The platform of the 
car is in connection with a thin cable, one 
end of which is carried on the car and 
the other end is stationary at a point mid- 
way between the extreme up and down 
position. From this point it is connected 
to a battery. 

From the contact plates the guide wires 
are connected to the alarm bells. These 
are connected in turn to two more circuits 
which are alternately switched to the bat- 
tery, as the car moves up or down. This 
switch is operated by the tiller rope, which 
by suitable levers throw the switch simul- 
taneously with the reversal of the ma- 
chinery. This system was designed by 
Mr. Joseph G. Branch, general inspector 
of boilers and elevators for St. Louis, Mo. 


News comes from Brussels that the 
Belgian and the French governments have 
made an agreement relating to the estab- 
lishment of telegraph communication be- 
tween the Congo Free States and the 
French Congo. According to this agree- 
ment a submarine cable is to be laid at 
Stanley Pool which will connect the tele- 
graph offices of Brazaville and Kinchaasa. 
The cost of construction is to be borne 
equally by the two countries. It is pro- 
posed to use Morse registering apparatus 
in the two stations. The tariff is fixed 
at five cents a word with a minimum rate 
of twenty cents per message. The agree- 
ment stipulates that press despatches will 
pay only half rates. 
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A New Automatic Track Switch for 
Electric Roads. 
The American Automatic Switch Com- 


ELECTRICAL REVIEW 


with a trolley or rail installation. Where 
a trolley is used, a breaker is placed in 
the circuit, the current from the breaker 


AUTOMATIC SWITCH MECHANISM. 


pany, 120 and 122 Liberty street, New 
York city, has devised a new switch-oper- 
ating mechanism for turning a railroad 
switch automatically. This, the company 
claims, is simple in construction, positive 
in operation, has no exposed contact points, 
no drainage to sewers, and no complicated 
mechanism. The accompanying illustra- 
tions give a good idea of the operation 
of the switch. 

The mechanism is enclosed in a sealed 
box, and the magnet is immersed in a 
special oil in a sealed case, giving it 
absolute protection from moisture. 
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actuating the electromagnet at the proper 
time. To operate the switch, the motorman 
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and the car is coasted over ‘the insulate 
rail or the breaker. A study of the illu: 
tration will aid in understanding th 
operation of the system. 

The motorman brings his car to a poir 
where it is possible to see whether th 
switch is in proper place for either cor 
tinuing straight ahead or making a turr 
out. If the switch must be turned, h 
approaches the breaker with a sma 
amount of power turned on, and this cui 
rent flowing through the breaker actuate 
the electromagnet. The electromagne 
pulls up the cam, which causes the swite 
to close, and the car proceeds. The nex 
car along may wish to continue in th 
direction taken by the preceding car, an 
in this case the motorman cuts off powe 
and passes over the breaker withou 
actuating the electromagnet. The nex 
car that wishes to change the directio 
repeats the operation of the first car, th 
switch being automatically opened o 
closed as the occasion demands. 

There are no springs connected wit 
the mechanism, the levers, cam and elec 
tromagnet being all there are to the appa 
ratus. The manufacturer states that th 
switch has been in use on the system o 
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RAIL CONNECTION FOR AUTOMATIC TRACK SWITCH, 


must leave the controller at one or two 
points while passing over the breaker or 
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TROLLEY CONNECTION FOR AUTOMATIC TRACK SWITCH. 


This automatic track switch is, of 
course, capable of being operated either 


the insulated rail, while if the switch is 
in proper position, the power is shut off 


the Metropolitan Street Railway Com 
pany, New York city, and has also bee 
used by several other prominent roads 
giving satisfaction in each case. 


æ- ———— 


The Metric System. 


Since the question of the metric sys 
tem was discussed before the British Ir 
stitution of Electrical Engineers last ses 
sion, it has been debated with more o 
less vigor in many another assembly i 
different parts of the country. It i 
understood that a conference will b 
held in London at the end of the presen 
month of representatives of local author: 
ties who have come to a decision by resc 
lution on the subject. The conferenc 
will be invited to appoint a representativ 
deputation to meet the Board of Trad 
to discuss the question of the compulsor 
use of metric weights and measures i 
Great Britain. 


: 12 


Sleet Cutter and Contact for Third- 
Rail Systems. 

One of the difficulties in the operation 
of third-rail systems during the winter sea- 
son has been the deposit of sleet and ice 
at the time of storm, this condition some- 
times necessitating the tying up of the 
entire system under this contingency. 
Many efforts have been made to overcome 
this, and the accompanying illustration 
shows a device which has been placed on 
the market by the Kinsman Electric Rail- 
way and Supply Company, of New York 
city. 

The Kinsman sleet cutter and contact 
for “third-rail” roads consists of an ordi- 
nary car wheel so constructed as to travel 
upon the “third rail” as an idler, except 
when under pressure from the air cylin- 
der, controllable from the motorman’s 
cab. The introduction of compressed air 
into this cylinder or electromagnetic con- 
troller forces a brake shoe carried above 
the wheel at the end of a piston rod (as 
shown in the accompanying cut) into con- 
tact with the periphery of the wheel. 
Upon a car traveling at ten miles an hour 
a given pressure from the cylinder retards 
the motion of the idler or contact wheel 
to, say, six miles an hour. The differ- 
ential motion thus produced, grinds or 
strips the “third rail” of ice or any other 
obstruction, giving a clean surface for 
the following contact wheel or shoe. The 
wheel is fitted for different sizes of rail, 
as shown in the illustration, and has a 
wearing surface of three times its diame- 
ter, which in the case of a twenty-eight- 
inch car wheel is equivalent to something 
over eighty-four inches, the ordinary 
scraper has a wearing surface of from 
three to six inches, and can only be used 
with the pressure resulting from its own 
weight. 

The Kinsman arrangement is very 
durable in that its flexible hanging and 
cushion effect of the air cylinder permits 
it to take a raised joint or other obstruc- 
tion without injury. 

Where the wheel is used only as a 
scraper a solid secand-hand car wheel 
serves the purpose. Where it is used as 
a contact wheel as well as a scraper it 
needs to be insulated as shown in the ac- 
illustration. Where it is 
found undesirable to put the responsi- 
bility for the pressure upon the motor- 
man, it is regulated automatically by the 
amount of current the shoe is taking, as, 
for instance, a limited quantity of cur- 
rent allows the air valve to open, bring- 
ing full pressure upon the wheel, The 


companying 
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amount of air entering the cylinder is 
decreased by a stronger current, partially 
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cape. A substantial advantage is found 
in the absence of danger frogn flying 


A New Jorrpo-Raitn SLEET CUTTER. 


closing the inlet, and at the same time 
permitting of a certain amount of es~ 


pieces of metal as from other forms 
cleaners. 
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DOMESTIC AND EXPORT. 


HONOLULU RAPID TRANSIT—The Honolulu Rapid Transit 
Company, which operates an extensive electric traction system in 
Honolulu, Hawaiian Islands, has acquired the horse car lines hith- 
erto operated by the Hawaiian Tramways Company—a British capi- 
talized concern—and will convert a large portion of the road into 
electric motive power. 

SOUTH AMBRICAN POWER PLANT—The Ytu Light ani 
Power Company is to construct a transmission plant for the purpose 
of supplying electric energy to Ytu, a small city in the state of 
Sao Paulo, Brazil, and surrounding districts. Contracts have just 
been placed in the market for various equipments. The plant will be 
located at a place called Cachveria das Larvas, about half a mile 
from Ytu. 


LIGHT AND POWER MERGER—A merger of the electric light- 
ing and power plants in the coke regions, and the Pittsburg, Mc- 
Keesport & Connellsville Railway system, has been effected, and an 
application for a charter for the combined interests will be made 
at Harrisburg, December 31. It is said that the capitalization will 
be considerably over $5,000,000. The new company, which will be 
known as the Western Pennsylvania Railways Company, will be 
in control of the entire lighting, power and street railway systems 
of Westmoreland and Fayette counties, as well as part of the trolley 
system of Allegheny County. 


LONG BLECTRIC RAILWAY IN MEXICO—An electric railway 
is to be built by an American syndicate between the cities of 
Guaymas and Chihuahua, a distance of 270 miles. It will commence 
at Guaymas and pass through the towns of Misa, San Marcial, Pes- 
querin, Ononas, Tuluaca and Temosachio, terminating at Chihuahua. 
It will cross three rivers, the Metape at San Marcial, the Rio Yaqui 
close to the city of Ononas and the El Rosario at Tuluaca. The ob- 
ject of building the road is to do away with the expense of mule 
trains. G. A. Albert, a former banker of Utica, N. Y., is chiefly con- 
cerned in the scheme. He is now on his way to Guaymas. 


IMPORTANT TELEPHONE OPINION—AII telephone companies 
doing business in Chicago can be compelled by the council to en- 
close in boxes or booths all public telephones in the city limits, 
even if the telephones are used for talks with persons outside of 
the city or state limits. The city has the right to pass an ordinance 
requiring the Chicago Telephone Company to return coins dropped 
in the slot unless the person calling succeeds in conversing with 
the person called for. These principles are laid down in an opinion 
drawn up by Assistant Corporation Counsel Maclay Hoyne, and 
approved by Corporation Counsel Tolman, for the judiciary com- 
mittee. As to the nickel dropped into the slot, however, the law 
department advises the committee that the passing of a returning 
ordinance might end the city’s right to further compensation from 
the company. This amounted last year to $85,000. 


BIG SYSTEM OF TELEPHONES—One of the most extensive 
private telephone systems of the country has about been completed 
by the Carnegie Steel Company. This company for years has had 
all of its plants connected: with the general offices in Pittsburg by 
its own telephones, and by this means has been able to keep all 
department heads in instant touch with the works. As the com- 
pany passed to the control of the United States Steel Corporation 
and other companies, such as the National Steel Company, the 
American Steel Hoop Company and portions of the Union Steel 
Company were merged with it, the telephone system became purely 
local in its service and failed to give the heads of the various de- 
partments that same facility for directing that was had before. The 
recent arrangement of the company calls for the extending of the 
telephone wires not only to all local plants, but to all of the plants 
of the merged companies, and, in all cases, with a direct connection 
in the main telephone room in the Carnegie Building. This gives 
the company telephones of its own, extending through the Mahon- 
ing and Shenango valleys and to Sharon. Every plant, furnace 
and other feature of the big underlying corporation will be taken 


into the general service. Altogether there are over 1,000 telephone 
to be in the completed service, and miles of special wires have ha 
to be strung for the system. 


NEW TRACTION COMPANY IN INDIANA—The Vincenne 
West Baden & Louisville Traction Company has filed articles of i) 
corporation with the secretary of state. This is one of the mo: 
important traction ventures ever undertaken in Indiana. The pla 
is to build an electric and steam railroad from Vincennes to Ja 
per, Dubois County; from there to West Baden and ultimately t 
Louisville, Ky. The directors of the company are John L. Gri 
fiths, of Indianapolis; A. Norvale, of Cincinnati; Bomar Traylor, 
Jasper; Robert M. Gray, of Otwell, Pike County; John O. Davis, < 
Petersburg; George W. H. Roush, Edwin P. Millett and Thomas H 
Adams, of Vincennes, and Elmore F. Cox, of Worthington. Th 
company is capitalized at $1,500,000 and has been financed by th 
Municipal Bond and Securities Company, of Cincinnati, which fir: 
is the fiscal agent of the enterprise. Eugene Calhoun, an expel 
traction engineer of Buffalo, has surveyed the proposed route c 
the road, and has made a fifty-page report to the promoters. I 
his report he says the scheme ‘‘presents the most attractive tractio 
proposition in the country.” The promoters of the line say it wi 
open up 250,000 acres of coal lands in southern Indiana, and it | 
stated that three companies are ready to open mines as soon a 
the road is built. It is understood that a right of way has bee 
secured between Vincennes and Jasper, a distance of about fort; 
three miles, and that work on the construction will be complete 
within ninety days. It is the purpose to build a track that wi 
accommodate a steam locomotive, and one of the plans of the con 
pany is to some day haul freight trains over the line by stean 
The directors of the company have organized at Vincennes. 


LEGAL NOTE. 


PENNSYLVANIA-WESTERN UNION DISPUTE GOES TO FEI 
ERAL COURT—Way has been opened for the taking of the disput 
between the Pennsylvania Railroad and the Western Union Tel 
graph Company to the United States Circuit Court of Appeals, an 
it is announced that this will be done immediately. This actio 
has been made possible through an agreement of counsel for bot 
sides, that there will be no more destruction of lines until the cas 
has been decided. The Western Union company filed in the Unite 
States Circuit Court at Pittsburg an amended bill of complain 
against the Pennsylvania company, in regard to its notice of te: 
mination of contract, given June 2, 1902, and expiring June 2, 190: 
This bill complains particularly of the contract between the Wester 
Union and the Pennsylvania companies for rights along the line oa 
the Cleveland & Pittsburg Railroad. A demurrer to this amende 
bill was filed on December 2, and was sustained by Judge Buffingtor 
A decree was also entered by Judge Buffington, dismissing the con 
plaint. This placed the matter in regard to the Cleveland & Pitt: 
burg Railroad and other of the Pennsylvania lines west in the sam 
condition as the decision of Judge Acheson some time ago placed i 
in the suit of the Western Union company against the Pennsylvani 
Railroad Company, when all the poles of the telegraph compan 
along the railroad’s right of way were cut down. By the agreemen 
of counsel, however, there was no radical action taken by the rai 
road, as it is desired by both sides to get a decision on the matte 
from the United States Court of Appeals. The decree entered b 
Judge Buffington places the matter in position to be taken to th 
higher court. ee 

AUTOMOBILE NOTE. . 

ANNUAL BANQUET OF THE AUTOMOBILE CLUB OF AMER 
ICA—On Saturday evening, January 23, 1904, the Automobile Clu 
of America will hold its fifth annual banqnet at the Waldorf-Astoriz 
New York city. The governors are in receipt of acceptances to inv 
tations sent to several well-known speakers, and it is expected tha 
all of the members will give their hearty support to this most in 
portant of the club's dinners. Mr. Homer W. Hedge is chairma: 
of the house committee. 
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ELECTRIC RAILWAYS. 


ROANOKE, VA.—The Roanoke Railway and Electric Company 
and others are reported to be considering a plan to build an incline 
railway to the top of Mill mountain. 


EVANSVILLE, IND.—A move is on foot to build a traction 
line from Tell City to Cannelton, a distance of four miles. Cannel- 
ton and Tell City capitalists are said to be back of this plan. 


VINBLAND, N. J.—It is said that a trolley line direct from this 
place to Bridgeton will be built in the spring. The line will connect 
Norma, Alliance, Rosenhayn and Carmel with Bridgeton and Vine- 
land. 


MARSHALL, MO.—Steps have been taken for the construction 
of a line of electric railroad from Sedalia to Miami by way of 
Marshall, a distance of fifty miles. The proposed road will traverse 
the best agricultural country in Missouri. 


ATLANTA, GA.—The Birmingham Railway, Light and Power 
Company has put into operation its addition to the Powderly line, 
making a new electric route between this city and Bessemer and 
establishing a loop twenty-five miles around. 


PENN YAN, N. Y.—The towns of Urbana and Pulteney have 
granted the franchise asked for by the promoters of the proposed 
electric railroad that is to run from Savona to Hammondsport, and 
thence along the west coast of Lake Keuka to Branchport. 


VIRGINIA, MONT.—Eastern capitalists are said to be interested 
in a plan to construct an electric railway connecting this city and 
the Ruby valley with Dillon and the Oregon Short Line Railway. 
The cost of the project is estimated at $150,000, and it is said that 
work will begin in the spring. 


SPRINGFIELD, ILL.—The secretary of state has licensed the 
incorporation of the Decatur Railway and Light Company, capital- 
ized at $1,500,000, to operate a street railway, heat, light and power 
plant. This is said to be merely a reorganization of the Decatur 
properties owned by the McKinley syndicate. 


SEA ISLE CITY, N. J.—Philadelphia capitalists are said to be 
interested in the construction of a line of electric railroad to run 
from Beesley’s Point to Cape May City along the Seashore road, a 
distance of thirty miles. Another road will be built from this city 
to Millville, a distance of twenty-eight miles. 


GLENS FALLS, N. Y.—The Hudson Valley Railway Company is 
about to install a new storage battery station at Caldwell. The 
building will be twenty-five by sixty-eight feet, and 267 cells will 
be included in the battery, with a storage capacity of 700 kilowatts. 
The cost of the plant will be approximately $20,000. 


NORFOLK, VA.—At a meeting of the stockholders of the Chesa- 
peake Transit Company, the capital stock was increased from $623,- 
000 to $1,000,000. The company operates a trolley line from here to 
Lynn Haven Inlet, Cape Henry and Virginia Beach, and proposes 
to double-track the entire distance of twenty-four miles. 


CONNERSVILLE, IND.—Local capitalists and business men are 
interested in the formation of a company for the purpose of pro- 
moting an electric belt line to include the towns of Laurel, Meta- 
mora, Brookville, Fairfield, Lyons Station, Milton, Bentonville, 
Glenwood and Orange, with the central station and power-house 
at Connersville. 


SEYMOUR, IND.—The townships of Brownston and Driftwood 
have voted in favor of a two per cent subsidy for the Indiana Cen- 
tral Electric Railroad Company. The tax in the two townships will 
amount to about $30,000. In Vernon township, Jennings County, it 
was also voted to donate a two per cent tax aid to the Hubbard 
Yoder-Rominger interurban line from Columbus to Madison. 


CHAMPAIGN, ILL.—Contracts have been let for the construction 
of the interurban line between Decatur and Springfield. The firm 
having the contract has just completed the work at Carlinville, 
on that part of the line between Springfield and St. Louis, and 
will move its men to a point near Decatur. Enough material is 
cn hand to complete the road to Springfield, and work will continue 
all winter. 

WASHINGTON, D. C.—About $80,000 has been subscribed for 
the new electric railway through Rappahannock and Culpepper 
counties, in Virginia, and it is now stated that the line will surely 
be built. It will start at Washington, the county seat of Rappa- 
hannock County, and will run to Culpepper, where it will connect 
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with the Southern and Chesapeake & Ohio railways for this city. 
The line will eventually be extended along the Rappahannock river. 


LITTLE ROCK, ARK.—The state railway incorporation board 
has granted the application of the Little Rock Nothern Railway 
Company for a charter, under which it purposes to build a railroad 
from Little Rock, Ark., to Springfield, Mo., a distance of 280 miles. 
The board of directors consists of Andrew Johnson, W. W. Dickin- 
son, John M. Rose, Charles T. Coleman and H. M. Armistead, of 
Little Rock, and the company’s authorized capital is $11,000,000. 


WILMINGTON, DEL.—Officials of the Middletown & Odessa 
Railway Company state that the company will build a line down the 
state in the spring. The new line, as proposed, will pass through 
Townsend, Blackbird, Clayton and Smyrna, and later may run to 
points further south. After this extension is completed it is likely 
that the road will be connected with the New Castle & Delaware 


City line, making a continuous trolley road from Wilmington to 
Smyrna. 


MOLINE, ILL.—A trust deed in favor of the Illinois Trust and 
Savings Bank, of Chicago, has been filed in the office of the circuit 
clerk by the Mississippi Valley Traction Company, to cover an issue 
of bonds in the sum of $600,000. The filing of the deed represents 
one of the early transactions of the new company in taking over 
the property of the Moline, East Moline & Watertown interurban 
road. The bonds are issued to cover the transfer and to provide 
a fund with which to carry on the plans of the new company to 
extend the present line of the Watertown interurban. 


MIDDLEBORO. MASS.—The first corporation meeting of the 
Plymouth, Carver & Wareham Street Railway Company resulted in 
the election of the following officers: president, Henry S. Griffita, 
Carver; vice-president, William S. Kyle, Plymouth; secretary and 
treasurer, James B. Collingwood, Plymouth. The route of the pro- 
posed road is from the Tremont station of the New York, New 
Haven & Hartford Railroad, in West Wareham, through South 
Carver, Centre Carver, Wenham and Darby to Plymouth, a distance 
of about fourteen miles. It is proposed to have the line in operation 
early next spring. 


GOSHEN, IND.—Local capitalists are organizing a company for 
the purpose of completing the last connecting link that will give 
South Bend, Mishawaka, Elkhart and Goshen, now closely united 
by the Indiana Railway Company’s electric line, direct railway con- 
nection with Indianapolis. Marion capitalists are now building a 
line to Wabash, and a company composed of Wabash, North Man- 
chester and Warsaw citizens have the right of way secured between 
Wabash and Warsaw. The twenty-four miles from Warsaw to 
Goshen will complete one of the best paying traction lines in In- 
diana, giving connection with the resorts of Winona and lake 
Wawasee. 


WAYNESBORO, PA.—A charter has been granted to the Valley 
Traction Company, a company organized to combine the trolley 
interests in Cumberland County and Franklin County now under 
the control of the Cumberland Valley Railroad. The company -has 
control of the Harrisburg & Mechanicsburg, the West Fairview & 
Marysville, and the White Hill & Mechanicsburg lines. It is the 
intention of the company to build a line from Mechanicsburg to 
Carlisle, connecting there with the Carlisle & Mount Holly line. 
A central power-house for these lines will be erected at Bridgeport. 
The directors of the new company are M. C. Kennedy, Chambers- 
burg; George H. Stewwart, Chambersburg; Lyman D. Gilbert and 
Spencer D. Gilbert, both of Harrisburg, and Lewis S. Sadler, Car- 
lisle. 


INDIANAPOLIS, IND.—Stockholders of the new Columbus, 
Greensburg & Richmond Traction Company have elected the follow- 
ing directors: August M. Kuhn, A. K. Hollowell, of Indianapolis; 
M. O. Reeves, Columbus; Walter McConahy, Richmond; William P. 
Meyer, C. N. Wilson and H. M. Holland. The electric interurban 
system planned by the new company contemplates a line from Rich- 
mond to Louisville by way of Greensburg and Columbus. Connec- 
tions with Indianapolis are also planned, and the company will also 
probably build extensions to meet the Appleyard system in Ohio. 
When the system has been worked out completely it is said there 
will be eight connections into Indianapolis. The estimated expense 
of the system contemplated by the company is $2,500,000. The 
financing of the first line from Richmond to Columbus has been 
practically accomplished, and it is announced that work will begin 
early in the spring. A power-house is to be erected at Greensburg. 
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December 19, 1903 


ELECTRIC LIGHTING. 


READING, PA.—The electric light plant at Bernville has been 
placed in operation. 


MEMPHIS, MO.—There is some talk of. installing an electric 
light plant at Downing. 


NORWAY, IOWA—L. J. Norland and others contemplate instail- 
ing an electric light plant. 


NORFOLK, VA.—The Portsmouth Electric and Gas Company has 
been awarded a contract for street lighting. 


WALNUT, IOWA—The electric light proposition voted on re- 
cently resulted in favor of a municipal plant. 


GALVESTON, TEX.—San Antonio is to vote on a $200,000 bond 
proposition for a municipal electric light plant. 


ATHENS, OHIO—The Athens board of public service has con- 
tracted for the erection of a municipal light plant, to cost $13,740. 


FRESNO, CAL.--The San Joaquin Power Company has com- 
pleted its new auxiliary plant, which will give it approximately 800 
additional horse-power. 


EATON RAPIDS, MICH.—At a special election the proposition 
of the city bonding for $12,000 to build an electric light plant was 
carried by 113 majority. 


ST. LOUIS, MO.—The St. Charles Electric Light and Power 
Company will increase the capacity of its plant by the addition of 
two 500-horse-power engines. 


BLOOMER, WIS.—The electric light plant has been put in opera- 
tion. Power for the plant is furnished from a dam at Eagle Point, 
about seven miles from Bloomer. 


ATLANTIC, N. J.—The Atlantic Electric Light and Power Com- 
pany is making additions to its system which will provide for the 
increase of business during the next five years. 


HARRISBURG, PA.—Notice has been filed at the state depart- 
ment by the Philadelphia Electric Light Company, that it has in- 
creased its capital stock from $100,000 to $2,500,000. 


CAPAC, MICH.—The contract for the construction of an electri: 
light plant for this village has been awarded. The plant is to cost 
$5,913, and is to be run in connection with the waterworks system. 


NEVADA. MO.—The Missouri Water, Light and Traction Com- 
pany has sold all of its plants and property in Nevada to the Union 
Water, Light and Traction Company, with headquarters at Jersey- 
ville, Ill. 


PORT HURON, MICH.--The Port Huron Light and Power Com- 
pany is supplying a large amount of power to various concerns at 
South Park, and has decided to erect a substation and furnish the 
power direct from there to consumers. 


WAREHOUSE POINT, CT.—The street lighting committee has 
made a contract with the Windsor Locks Electric Light Company 
to light the streets of this village and Broad Brook for a period of 
ten years, at a cost of $14.88 per light. 


READING, PA.—The Allentown & Reading Traction Company is 
now running its wires from Kutztown to Lyons and Fleetwood, for 
the purpose of supplying these towns with electric lighting. They 
may be extended to Blandon during the winter. 


WESSON, LA.—The city council has closed a contract with W. 
H. Harvey, of Memphis, to install an electric plant. The system 1s 
to consist entirely of are lights and to be first class in all its ap- 
pointments. Work is to commence as soon as possible, and is to be 
completed by spring. 


HANNIBAL, MO.—The special committee appointed by the mayor 
to consider the plan of rebuilding the electric light plant will make 
a report to the council recommending that a proposition to issue 
bonds in the sum of $100,000 to rebuild the plant be submitted to a 
vote of the people. 


LITTLE ROCK, ARK.—The contract for the power-house of the 
Walnut Ridge & Hoxie Light, Power and Transit Company, at Wal- 
nut Ridge, is to be let. The main building will be 48 by 105 feet, 
with twenty-two-foot ceiling. There will be two engines of 225 and 
200 horse-power, respectively. 


ELECTRICAL REVIEW 


PATERSON, N. J.—The Plainfield Gas and Electric Compa 
and the Somerville Lighting Company have filed an agreement me 
ing the two concerns. The officers of the new company are H. 
Runkle, president; secretary, A. M. Young, of Bramford, © 
treasurer, James C. Pope, of Paterson, N. J. 


PORTLAND, CT.—The Middletown Electric Light Company b 
decided to extend its service across the river to this town. It is sg 
that enough subscribers have been secured to warrant the suco 
of the venture, and the service will be gradually extended. T 
company is also running a line to Cromwell. 


LEE, MASS.—The annual report to the state board of gas a 
electric light commissioners shows the Lee Electric Light Co 
pany’s assets to be $64,980.94, and its liabilities $60,066.25, leavt 
a balance of $4,914.69. The operating expenses amounted to $ 
241.45, while the income from the sale of light was $10,826.67. 


JOHNSTOWN, PA.—It is expected that the plant of the Dur 
Light, Heat and Power Company will be ready for operation abo 
the middle of January. The plant is to be a model one in eve 
way, and will have a capacity of from 1,200 to 1,400 lights. M. 
Ashley is president of the company and John Quinn is secretary. 


HACKENSACK, N. J.—The lighting plant of the Hackensa 
Electric Light Company, on the Hackensack river, has been ¢ 
stroyed by fire. The loss is not definitely known, but it is thoug 
it amounts to more than $50,000. The building was of brick a 
contained much valuable machinery, which was entirely destroye 


MACON, GA.—The new contract between the city and the Mac 
Railway and Light Company for lighting the city has become ope 
ative, the former five years’ contract having expired. Under t 
former contract, the price paid by the city was $100 per lamp p 
year. The price under the new contract is $75 per year. The prese 
number of lamps is 153, amounting to $15,000 per annum, exclusi 
of the incandescent lights used in the public buildings. 


MOLINE, ILL.—At the annual meeting of the stockholders 
the People’s Power Company, the following officers were electe: 
president, C. O. Nason, Moline; vice-president, Philip Mitchell, Ro 
island; secretary and manager, S. S. Davis, Rock Island; treasure 
W. L. Velie, Moline. The board of directors is now as follows: ©. 
Nason, C. H. Deere, W. L. Velie, Moline; S. S. Davis, Philip Mitche 
T. B. Davis, Rock Island; A. W. Vanderveer, Davenport. 


ALBANY, GA.—Charles E. Garner and Smith D. Pickett, rep: 
senting the Florida capitalists who recently purchased the wat 
power on Muckafonee creek, two miles above the city, have made 
proposition to the city to furnish it with power for its water a1 
power plants. This water power is said to be one of the finest 
the state, and if the committee appointed to look into the matt 
awards the contract asked for, its development will be assured. 


SAN FRANCISCO, CAL.—A complete transfer has been made 
the San Francisco Gas and Electric Company of all the propertie 
including stocks, bonds, machinery and appurtenances, of the Inc 
pendent Electric Light and Power Company and the Independe 
Gas and Power Company. This transfer consummated the sa 
under the terms of an agreement entered into July 2, 1903. Ca 
and bonds to the amount of $6,210,000 were paid to John D. a: 
A. B. Spreckels. 


NIAGARA FALLS, N. Y.—IJt is stated that the Electrical Dev 
opment Company, one of the companies now engaged in power c 
velopment work on the Canadian side of the river, will erect o 
of the largest power-houses on the continent. The building will 
425 feet long and 200 feet wide. It will be constructed of sol 
granite. Plans and specifications are now being prepared, a 
tenders will be called for within a short time. The building, 
proposed, will cost $100,000. 


SPRINGFIELD, TENN.—The Springfield Electric Light a 
Water Company has been organized here, the following citize 
being the promoters and stockholders: William McMurry, A. 
Porter, G. S. Moore, Frank Bell, H. L. Dulin, H. Fatham, H. 
Stratton, Jr., E. B. Long, W. B. England and C. T. Tanner. T 
company has made a proposition to the town to furnish its wat 
free and lights at a nominal cost, provided the town will erect 
standpipe and lay water mains; also to give the town one-third 
the annual gross receipts of the water plant. The company as 
for a twenty-year franchise and proposes to sell its plants to t 
town at their actual cost if the town desires to purchase the 
between the date of erection and July 1, 1905. 
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TELEPHONE AND TELEGRAPH. 


RAWLINS, WYO.—A telephone line is to be built from Walton 
to Kaycee. 


MOLINE, MINN.—The Central Union Telephone Company has 
opened an exchange at East Moline. 


PITTSBURG, PA.—The Huntingdon & Clearfield Telephone Com- 
pany has installed an exchange at Winburn. 


NEW YORK MILLS, N. Y.—The Utica Home Telephone Com- 
pany has installed its system in this village. 


HOKAH, MINN.—The Hokah Mound Prairie Telephone Company 
has been organized to build a farmers’ line into Hokah. 


LA CROSSE, WIS.—The Wisconsin Telephone Company wiil 
install a complete telephone system in Sparta, work to commence 
soon. 


DES MOINES, IOWA—The Farmers’ Mutual Telephone Company 
has been incorporated at Voorhies. J. Conroy is president and J. H. 
Dunn secretary. 


PHILADELPHIA, PA.—A new telephone line will be built in the 
vicinity of Steinsville, taking in a large number of rural towns in 
both Berks and Lehigh counties. 


DES MOINES, IOWA—The American Telegraph and Telephone 
Company, recently incorporated for $100,000, is now constructing a 
iine from Waterloo to Des Moines, 


SHAWNEE, O. T.—The Independent Telephone Company has 
completed a metallic circuit to Denison and Sherman, Tex., con- 
necting with its main line in this city. 


GREEN BAY, WIS.—The Wausauke Telephone Company is cou- 
structing a line through the town of Brazean, to extend to Oconto 
Falls and Gillett and then to Green Bay. 


LOUISIANA, MO.—The Baffum Telephone Company, of this city, 
announces the completion of its new copper wire line to St. Louis, 
where it connects with the Kinloch system. 


WILMINGTON, N. C.—The Columbia Telephone Company has 
heen organized with the following officers: J. W. Harrelson, of 
Clarendon, chairman; L. Goodman, secretary. 


WENONAH, N. J.—The People’s Rural Telephone Company, 
which has been organized, expects to have its system in operation 
by next July. Its headquarters will be in this town. 


WHEELING, W. VA.—The Belmont Telephone Company has de- 
cided to make quite extensive improvements to its system, as a result 
of the growth which has taken place in its business. 


PATCHOGUE, N. Y.—At a meeting of the highway commis- 
sioners, the North Shore Telephone Company was granted permis- 
sion to use the streets of the town for its poles and wires. 


ANN ARBOR, MICH.—The Washtenaw Home Telephone Com- 
pany has given a trust mortgage of $25,000 to the Luzerne County 
Trust Company, to secure the issue of bonds to that amount. 


PORTSMOUTH, OHIO—The Portsmouth Telephone Company 
contemplates some extensive additions to its plant in the immediate 
future, in order to accommodate the large increase in business. 


UNITIA, TENN.—The route for the new telephone line from here 
to Greenback has been surveyed and will be built shortly. Another 
new line has also been surveyed from here via Antioch to Lenoir 
City. 

SMITHVILLE, TEX.—The Smithville Telephone Company has 
been organized with the following officers: H. C. Schumacker, 
president; V. S. Robb, vice-president, and J. M. Moore, secretary and 
treasurer, 


HART, MICH.—At a meeting of the directors of the Oceana 
Telephone Company it was voted to change the name of the organi- 
zation to the Lake Shore Telephone Company, and tə increase the 
capital stock to $200,000. 


PROVINCETOWN, MASS.—The Hyannis circuit and the Cotuit 
circuit of the Cape Cod Telephone Company’s lines have been 
brought together, giving all the subscribers conntction with Hyan- 
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nis, Hyannisport, Centerville, Osterville, Marstons Mills, Cotuit and 
Santuit. 


EXETER, N. H.—The Exeter Telephone Company’s lines have 
been extended to Haverhill, Mass., making connection with Powpow 
River, Carterville, Newton, Newton Junction, Plaistow and West- 


ville. Connection can now be had with the People’s Telephone 
Company. 


CATAWISSA, PA.—The Columbia County Telephone Company 
has completed traffic arrangements with the Pennsylvania Telephone 
Company. This is a new company which is backed by John G. Mc- 


Henry, of Benton; William Masters, of Millville, and George Hum- 
mer, of Elk Grove. 


AMITYVILLE, L. I1—The New York & Long Island Telephone 
Company, which for the past six months has been erecting a tele- 
phone line between this place and Freeport, has completed the work 
and established service between the two points. The work of ex- 
tending the line to Babylon has reached a point near Lindenhurst. 


SAN ANTONIO, TEX.—At the annual meeting of the stock- 
holders of the San Antonio Telephone Company, all the officers and 
directors were reelected, as follows: H. M. Daugherty, Columbus, 
Ohio, president; H. M. Aubrey, San Antonio, vice-president; D. A. 
Walker, Columbus, Ohio, secretary and general manager; A. L. 
Beze. San Antonio, superintendent; Ferdinand Herff, Jr., San An- 
tonio, treasurer; Cyrus Huling. Columbus, Ohio, member of the 
board of directors. At the next meeting of the board of directors 
the matter of extensions will be taken up. 


SCHENECTADY, N. Y.—The new telephone line between this 
city and Amsterdam, which will be under the control of the Home 
Telephone Company, has been placed in operation. The line also 
connects Pattersonville with the city, and in order to do this it was 
necessary to have a span across the Mohawk 750 feet long. The 
company has a gang of men on the new line it is building to Utica, 
and it is hoped to have this completed within three months. The 
opening of the Amsterdam line gives Schenectady service with 
Fonda, Johnstown and Gloversville over the Home company’s lines. 


TOLEDO, OHIO—The Wabash Railroad is about to install long- 
distance telephones along its entire system. The old road from 
Toledo to St. Louis has been wired, and operating forces are now 
at work between Detroit and Montpelier and on the Chicago division. 
Construction will be pushed as rapidly as possible, and it is said 
that the new method will do away with about fifty per cent of 
telegraphing on the Wabash road. An operator will be located at 
each town and station where the telephone is installed. The scheme 
of wiring will allow one wire to be used at the same time for 
telephoning and telegraphing, without interference of any kind. 


OBITUARY NOTICES. 


MR. ALBERT A. HONEY died on December 5, at Chicago, Ill., 
in the Chicago Union Hospital. Mr. Honey was an old-time teleg- 
rapher, beginning when twelve years old with the old Illinois Tele- 
graph Company. He was one of the first of three operators employed 
by the Associated Press in Chicago. Later on he entered the em- 
ploy of the Union Pacific Railroad Company, and afterward super- 
intended the construction of the lines of the Northern Pacific from 
Bismarck to the Pacific coast. Mr. Honey settled in Chicago in 1901, 
and until within the last two months was president of the Mag- 
netic Equipment Company. He was one of the organizers of the 
Old-Time Telegraphers’ Association. 


MR. ALBERT J. WISE, of the law firm of Quackenbush & Wise 
and president of J. H. Bunnell & Company, manufacturer of elec- 
trical supplies, died at his home, 533 West 162d street, New York, 
December 14, 1903. His death was due to bronchitis following in- 
ternal injuries received a week before. when he slipped and fell near 
his home while alighting from a trolley car. Mr. Wise was born 
in Lima, Ohio, September 24, 1869. He took the degree of LL. B. 
at Yale and afterward at Columbia University. After his gradua- 
tion Mr. Wise practised law for some time in his native town, but 
removed to New York in 1891. He was interested in yachting, 
owning the steam yacht Chetolah, and was a member of the New 
York Yacht, Atlantic Yacht and Sea Cliff Yacht clubs. He was also 


inspector of public schools for the boroughs of Manhattan and the 
Bronx. 
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PERSONAL MENTION. 


DR. HORACE OLARK RICHARDS, instructor in physics in the 
University of Pennsylvania, has been made assistant professor of 
physics. 

MR. A. A. AND&RSON has accepted the position of general 
superintendent of the Indianapolis-Cincinnati Traction Company, 
with headquarters at Indianapolis, Ind. 

MR. WILLIAM C. ANDREWS, of New York, has just accepted 
the position of engineer of the sales department of the Stanley 
Instrument Company, Great Barrington, Mass. 

MR. JOHN B. McCLARY has resigned as manager of the street 
railway department of the Birmingham Railway, Light and Power 
Company, Birmingham, Ala., to take effect January 1. 

MR. W. J. CAMP, superintendent of the eastern division of the 
Canadian Pacific Railroad Company’s telegraphs, has been appointed 
chief electrical engineer to the whole telegraph system of that com- 
pany. 

MR. THOMAS M. JENKINS, formerly general manager of the 
St. Louis & Suburban Railway Company, has been elected president 
and general manager of the Imperial Transit Company, of St. 
Louis, Mo. 

MR. WM. M. DYATT has resigned as superintendent of the 
Lehigh-Northampton Gas and Electric Company, Allentown, Pa., 
to engage in business as an electrical contractor. He will open an 
office in the Willoughby Building, Catasaqua, Pa. 

MR. C. O. HARRIS, formerly superintendent and engineer of the 
Rochester Telephone Company, Rochester, N. Y., has associated him- 
self with the sales department of the Stromberg<Carlson Telephone 
Manufacturing Company, and is now located at Chicago, Ill. 

MR. RANDOLPH G. SHARPE, for a number of years confiden- 
tial employé of the Sterling Electric Company, La Fayette, Ind., 
has resigned to take charge of the collecting department of the 
Bell Telephone Company for Indiana, Ohio and Illinois, with head- 


. Quarters at Indianapolis. 


MR. JAMES W. CROSBY, chief electrician of the Halifax Elec- 
tric Tramway Company, Halifax, N. S., has been appointed general 
manager of the company to succeed Mr. F. A. Huntress, who re- 
signed from the company to become general manager of the 
Worcester Consolidated Street Railway Company, Worcester, Mass. 

MR. EUGENIO DAVERI, who has been constructing superin- 
tendent of the Italian Edison Company, Milan, Italy, for the past 
ten years, has tendered his resignation in that capacity and on 
January 1 will act as representative for foreign manufacturers 
of vehicles of all kinds, such as cars for steam and street railways, 
automobiles, etc., and also for car supplies. The Italian Edison 
Company, with which Mr. Daveri has been connected, operates all 
of the electric street railway lines in Milan. 


MR. THOMAS J. JOHNSTON and MR. GEORGE C. DEAN an- 
nounce that their offices are now located at No. 11 Pine street, 
New York city. Mr. Johnston has had wide experience in the 
United States courts, especially in equity, and will continue to give 
attention to patent cases, proceedings in admiralty, removal of 
cases from state to federal courts, bankruptcy and other federal 


cases. Mr. Dean is a graduate of Amherst College, and studied 
law at Harvard. He has been a member of the bar for nine years, 
and as principal examiner in the electrical, metal-working, wood- 
working and other divisions of the Patent Office, has acquired an in- 
timate knowledge of these arts and of the most recent advances 
in telephony, wave transmission, wireless telegraphy, mercury 
vapor lamps, Nernst lamps, etc. He will make a specialty of ex- 
pert legal opinions on patentability, validity and infringement. 


MR. WALTER H. WHITESIDE, manager of the detail and sup- 
ply department of the Westinghouse Electric and Manufacturing 
Company, Pittsburg, Pa., has been made the general manager of 
the Sawyer-Man Electric Company, and has added the duties of this 
new office to his former ones. Mr. Whiteside is well known in the 
electrical field, as he has been connected with this interest for nearly 


twenty years, extending his acquaintanceship to every part of the 
country. Mr. Whiteside became a special salesman for the Westing- 
house Electric and Manufacturing Company in Chicago in 1898. A 
year later he was sent to Washington, D. C., to take charge of sales 
to the government. This led, in 1900, to his being made manager 
of the company’s office for that district, then having its headquarters 
in Washington. From the Washington office Mr. Whiteside was 
promoted to the management of the detail and supply department 
of the company, with headquarters at Pittsburg. Under his man- 
agement the business of the department has increased greatly. 


ELECTRICAL REVIEW 9 


ELECTRICAL SECURITIES. 


The closing prices on Saturday showed a good rally, but we 
not the highest for the week, there being a slight falling off 
the last day’s buying. In spite of this rally, however, there is n 
so much confidence as existed a week ago, the disturbing factor 
the immediate speculative situation being the opening of tl 
Northern Securities case in the Supreme Court. Brooklyn Rap 
Transit and the electrical securities in general were freely des 
in, maintaining the advances of the previous week. 

The preliminary November statement of export trade is goc 
and trade reports and economic conditions in general are e 
pected to provoke a very hopeful sentiment. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 12. 


New York: Closing. 
Brooklyn Rapid Transit............e200- 48 
Consolidated Gas ..... cscccccece ieee . 182% 
General Electric .......... $s aww ae eaves 164 
Kings County Electric.......... ig ete area 180 
Manhattan Elevated ......... awe Sia wa 140% 
Metropolitan Street Railway.......... eee 121 
New York & New Jersey Telephone...... 145 


Westinghouse Manufacturing Company... 180 


At the annual meeting of the stockholders of the Metropolit: 
Street Railway Company retiring directors were reelected. 

A quarterly dividend of 144 per cent on the capital stock of tl 
Manhattan Railway Company will be paid on and after January 
1904, to stockholders of record at the closing of the transfer bool 
on Friday, December 11, 1903, at 3 o’clock P. mMm. The transfer boo. 
will reopen on Tuesday, December 22, at 10 o’clock A. M. 

The board of directors of the Western Union Telegraph Co! 
pany has declared a quarterly dividend of 134 per cent upon tl 
capital stock of this company, payable at the office of the treasur 
on and after the fifteenth day of January next, to shareholders | 
record at the close of the transfer books on the nineteenth day 
December inst. The transfer books will be closed at 3 o’clock ¢ 
the afternoon of December 19 inst., and reopen on the morning | 
January 2 next. 

A dividend of $2 per share will be paid on January 15, 1904, 
holders of stock of the General Electric Company of record at t) 
close of business hours on Saturday, December 19, 1903. 


Boston: Closing. 
American Telephone and Telegraph...... 124% 
Edison Electric Illuminating............ 230 
Massachusetts Electric .........ccccceee . 76 
New England Telephone.............ee0- 122 


Western Telephone and Telegraph preferred 81 


At a directors’ meeting of the Edison Electric Illuminatir 
Company, directors recommended stockholders to authorize g 
issue of 95,000 shares of new stock, to be subscribed for early ne: 
year. The new stock is to partly capitalize recent purchases | 
suburban properties. 

The annual report of the Massachusetts Electric Companies fi 
the year ending September 30 shows a surplus after dividends | 
only $6,622, which compares with $195,167 in the previous yea 
The income account is as follows: gross earnings, $6,333,911 
operating expenses, $4,155,909, leaving net earnings of $2,178,00: 
paid for interest, rent, taxes and dividends, $2,171,380, leaving a be 
ance of $6,622. During the fiscal year there was expended $2,57( 
000 for cars, track reconstruction, power stations, and lands ar 
buildings, while for new roadway and new tracks there was spe! 
only $460,000. It is stated that the large falling off above noted 
due to the general rise in the price of all supplies and the increa: 
in wages, while the gross earnings were greatly reduced by tl 
unfavorable weather conditions which prevailed during the summi 
months. 


Philadetphea: Closing 
Electric Company of America........... TR 
Electric Storage Battery common........ 53 
Electric Storage Battery preferred....... 53 
Philadelphia Electric ......sssescssesese 61% 
Union Traction -c.<2-cacorwien seek aed 45%, 
United Gas Improvement................ 82% 


The directors of the United Gas Improvement Company hav 
declared a quarterly dividend of 2 per cent, payable January 1 
1904, to stockholders of record at the close of business Decembe 
31, 1903. 


Chicago: Closing. 
Chicago Telephone..........cccecccccces 123 
Chicago Edison Light..............cee0. 144% 
Metropolitan Elevated preferred......... 51 
National Carbon COMmMON..........ceece: 17% 
National Carbon preferred.............- 89 
Union Traction common............. Sect 6 
Union Traction preferred......... beads 29 


It is stated that Chicago Union Traction will issue capital i 
raise at least $3,000,000, to be spent on improvements. The plar 
contemplated will, it is expected, increase earnings about 35 pe 
cent. 
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INDUSTRIAL ITEMS. 


THE SPRAGUE ELECTRIC COMPANY, New York city, is send- 
ing out instruction book No. 104. This gives definite instructions 


for the installation and care of direct-current “M. L.” type gener- 
ators. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., sales 
agent for Packard lamps, Zenith “intermediate” lamps and Adams- 
Bagnall are lamps, is distributing a complete line of new lamp 
literature. This will be sent to any one interested upon request. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., reports 
avery gratifying increase in its socket business, which it attributes 
to the appreciation by the electrical trade of its automatically 
produced sockets, which are very uniform and cost little to install. 


THE CROUSE-HINDS COMPANY, Syracuse, N. Y., has been in- 
corporated with the secretary of state, to take over the property 
and rights of the Crouse-Hinds Electric Company. The capital is 
$450,000. The directors are Huntington B. Crouse, Jesse L. Hinds 
and David B. Costello, of Syracuse. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, announces that its claim to the exclusive rights 
under the Ward Leonard patents to install the multiple voltage 
system of electric drive for operating machines has been sustained. 
This decision was rendered by Judge Kirkpatrick, of the Circuit 
Court, December 2, 1903. 


THE PITTSBURG TRANSFORMER COMPANY, Pittsburg, Pa., 
has issued a neat folder illustrating several types of Pittsburg 
transformers. The transformers illustrated are made with fluted 
sheet-steel cases, with cast-iron base and top, finished in black japan, 
in sizes from 80 to 250 kilowatts, and voltages from 2,000 to 25,000. 
This circular will be sent on request. 


THE EDISON STORAGE BATTERY COMPANY, Orange, N. J., 
has published a catalogue describing the Edison storage battery. 
This gives a number of excellent half-tone engravings, showing the 
assembly and construction of the battery, anda technical description 
of it. This catalogue also presents an engraving showing the me- 
chanical works at Glen Ridge, N. J., and the chemical works at 
Silver Lake, N. J. 


THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
will be pleased to send to any one interested an illustrated cata- 
logue descriptive of electrical novelties and appliances for boys. 
This includes miniature electric locomotives, electric trolley cars, 
derrick trailers, suspension bridges, battery fans, medical batteries, 
Morse outfits, private line battery call telephones, battery motors, 
battery lamps and electrical heating apparatus. 


THE CENTRAL ELECTRIC COMPANY, Chicago, IN., is sending 
out a circular calling attention to “D. & W.” panel fuses and their 
adaptability for use with Adams-Bagnall and other makes of are 
lamps. A connector is shown, by the use of which “D. & W.” fuses 
can be fitted to any arc lamp without the necessity of a fuse block. 
The members of the firm are enthusiastic over the increased volume 
of business they are doing on “D. & W.” material generally. 


THE FARR TELEPHONE AND CONSTRUCTION SUPPLY 
COMPANY, Chicago, HI., has adopted a novel method of presenting 
prospective buyers of telephone apparatus with ready reference 
sheets of specifications and prices. A recent folder contains illus- 
trated descriptions and data concerning batteries, linemen's tools, 
transmitters and receivers, line supplies, telephones, toll line switch- 
boards and express switchboards. This literature will be sent on 
request. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, in its catalogue No. 52 describes and illustrates a complete 
line of Jeffrey coal-washing machinery. This catalogue also in- 
cludes a number of testimonials from prominent users of the Jeffrey 
apparatus. The Jeffrey company also manufactures elevating, con- 
veying, power transmission, screening, crushing, coal-cutting, drill- 
ing and hauling machinery. Catalogue No. 52, or any of the other 
catalogues which this company distributes, will be sent upon re- 
quest. 

THE MONTAUK FIRE-DETECTING WIRE COMPANY, 100 
Broadway, New York city, is in receipt of a letter from Thomas 
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. Oakes & Company, manufacturer of woolen goods, Bloomfield, N. J., 


commendatory of its fire-detecting wire. Several months ago this 
company fitted a 160-degree fire-detecting wire to its main head 
shaft bearing. On the morning of December 1 this gave an alarm 
of an overheated bearing, and the low temperature at which this 
was given enabled correction of the trouble without any serious 
result. 


THE STARK TELEPHONE, LIGHT AND POWER SYSTEM, 
LIMITED, with a capital of $1,000,000, has been formed in Toronto, 
Canada, to take over the Humber Light and Power Company, at 
Toronto Junction. The new company will operate the Stark patents, 
whereby telephone, telegraph, light and power sarvice is furnished 
from the one plant and over the same circuit. The company will 
greatly increase the Humber Light and Power Company’s plant, and 
will immediately commence installing a telephone service in Toronto 
Junction, for which town it has secured a franchise. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., will be pleased to send bulletin No. 65 to any one 
interested in lighting and motor transformers. This bulletin illus- 
trates the back view of a standard transformer, showing pocket 
for hanger lugs and full set of twenty-kilowatt coils, depicting the 
method of assembling and the standard construction for both motor 
and lighting transformers. There is also illustrated the construction 
for the twelve, twenty and thirty-light sizes and a horizontal section 
through a twenty-kilowatt type “M” transformer, showing the pro- 
vision for oil circulation. 


THE HENRY R. WORTHINGTON COMPANY, New York city, 
has issued a pamphlet entitled “Water-meters,” describing its new 
disc meter and illustrating the internal construction. The pamphlet 
also describes the standard duplex piston meter, which is well known 
to engineers. There is also a description of the Worthington hoi- 
‘water meter, which has wide use in checking up the evaporative 
values of different grades of coal, the efficiency of firemen, etc. The 
typography and makeup of the pamphlet are good, and it is of a 
convenient size for quick reference. This is worth asking for, and 
the company will be pleased to mail on request. 


THE TRACTION DEVELOPMENT AND SECURITIES COM- 
PANY, 74 Cortlandt street, New York city, has been incorporated 
under the laws of the state of New York. This company purposes 
aiding in the formation of syndicates, the underwriting of securi- 
ties, the promotion of consolidations and construction, and the 
financing of steam and electric roads, gas, water and electric light 
plants. Expert reports and opinions will be furnished concerning 
properties and enterprises of any kind in contemplation. Besides 
technical conditions, the company will cover a study of the market 
supply and demand, and a full account of economic and commercial 
details. Financial agents are stationed in all of the principal cities. 
The corporation will look into various enterprises and have these 
thoroughly examined by experts of national repute. The directors 
of the company are well known in railroad and financial interests. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., is 
distributing several price lists and bulletins, and also several illus- 
trated articles on engineering apparatus. This literature includes 
descriptions of single-wire porcelain cleats, electric lighting outfits 
for ready decorations, the GE-74 motor, type CR feeder regulators, 
and induction motors. A booklet entitled “Multiple Enclosed Arc 
Light Systems” shows forth the advantages of interior lighting by 
long-burning multiple enclosed arc lamps. The statement is made 
that there are at present in use for interior lighting in the United 
States 550,000 multiple lamps, of which the General Electric Com- 
pany has furnished about 325,000. During the past five years there 
have been marked changes in the design and manufacture of en- 
closed arc lamps, and the General Electric Company has taken 4 
leading part in these improvements. This booklet tells concisely 
of the installation, mechanism and operation of these lamps. A 
booklet entitled “Fifteen Years’ Experience in Transformer Manu- 
facture” gives a most instructive and interesting review of trans- 
former history. It takes up briefly the work of Faraday, Ruhm- 
korff, Varley and Ferranti, and illustrates the development of trans- 
former construction. A number of the illustrations used have 
already become familiar to engineers, but the work loses none of 
its attractiveness or importance because of this, as these illustra- 
tions are necessary to show the high degree of excellence to which 
transformer construction has been raised. 
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NEW PHENOMENA OF INVISIBLE RADIATIONS. 

There seems to be no lag in the interest manifested in the 
invisible forms of radiation, either on the part of the scientific 
world or the general public. In fact any tendency on the part 
of the latter to forget that there is such a substance as radium 
is very quickly checked by some new and perhaps startling dis- 
covery. Thus, the announcement made by Curie, that radium 
acts as a continuous generator of heat, is followed up by Wien, 
in a paper appearing in the Physikalische Zeitschrift, which 
states that the same mysterious substance can be used to produce 
continuously an electric current. Wien enclosed radium, bro- 
mide in a glass tube, into which a platinum wire waa fused. This 
tube was suspended by a glass thread in a larger tube, into which 
a second platinum wire was melted. The current was obtained 


of the order of 3x10-" ampere. The explanation of this action 


is that, according to Rutherford, both positively and negativ 
charged particles or electrons are thrown off by the radium. 1 
positive electron is many times larger than the negative, a1 
by means of a proper sieve, can be separated from the latt 
In the apparatus just described, the inner glass tube acts as | 
sieve, retaining the positive electrons and letting the negat 
pass more or less freely. 

The current obtained in this way by Wien, while exceedin; 
small, allowed a computation to be made of the mass of radia 
particles. The figures obtained show that this is far too sm 
to be detected by weighing. The energy, according to i 
Rutherford and Soddy disintegration theory, of course is € 
to the breaking up of the radium atoms, and, on account 
the high velocity of the particles, is considerable. Four mi 
grammes of radium give off sixty ergs per second in the posit 
electrons, and 8.7 ergs in the negative. 


New Observations with N-Rays. 

Another group of rays, discovered by Blondlot, and cal 
by him N-rays, have received less general attention, as the p 
nomena observed are not so startling as others connected w 
radioactivity. It will be remembered that these rays were ¢ 
covered by the effect which they exert on the small elect 
spark, rendering it more luminous. They exert the same eff 
upon the luminous flame; and now M. Blondlot announces t 
it is not essential for these rays to fall upon an object to ren 
it more visible, but the same effect is obtained if they penetr 
the eye. ‘Tihese rays are given out from various luminous obje 
as well as from objects which have been exposed to sunlig 
He happened to have his eye fixed on a small, feebly illumina 
A brick which had been exposed to sunli, 
was brought near his face, with the exposed surface toward h 
He at once saw the band of paper brighten up, and the efi 
disappeared upon removing the brick or turning its unexpo 
side toward his face. It was not affected by enclosing the br 
in a box closed with black paper. 


band of paper. 


Effect Not Entirely Physiological. 

A simple experiment is to darken a room until the face c 
clock on the wall is only feebly visible. By bringing a solari 
brick or pebble near the eye, the face of the clock becomes shar 
outlined, and possibly the hands are seen. No explanatior 
offered of this curious phenomenon. It can not be assumed 
be entirely physiological, as in the earlier experiments phot 
raphy was made use of in studying the action of these rays 
sparks. These rays are absorbed by moisture, but Blondlot 
found that saline solutions allow them to pass freely in 
directions, and that such solutions, particularly hyposulphit 
soda, may be used to store up the rays, and may thus take 
place of the Nernst lamp as a source; 


Q10 
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WEATHERPROOF INSULATION OR BARE CONDUCTORS. 

At the recent meeting of the American Institute of Elec- 
trical Engineers, attention was called to the false feeling of 
security which is inspired by the use of weatherproof insulation 
on outside conductors. As an insulator, the usual coating of 
braid and compound can not be compared with rubber, and after 
continued exposure, particularly when wet, it loses much of its 
insulating property, so that a wire thus protected is little better 
than a bare conductor. Indeed, it may be more dangerous, as 
due to carelessness or ignorance, an attempt may be made to 
handle wires covered in this way while they are alive. Another 
objection to this insulation is, much of it will not stand the 
weather, and, sooner or later, hangs in festoons along the whole 
line. Where a company owns its right of way, it would seem 
better to use bare wires and to spend the money which would 
otherwise have gone into insulation, in securing better line con- 
struction. When the line runs on a public highway, there are, 
of course, other considerations that enter into the matter, and 
the company may not be allowed to erect bare wire, yet it is such 
lines that are most likely to be handled by wiremen who are 
careless or ignorant of the voltage of the circuit. 

The use of rubber gloves was also criticised at the meeting, 
for the same reason. Such gloves, while apparently in good 
condition, may be far from it, and the feeling of security which 
they give to the wearer may lead him to careless handling of 
wires. Defects in these gloves may not be noticeable at low 
voltages, while a breakdown at a high voltage might be dis- 
covered only after an accident. These warnings are timely, as 
all of us would rather recognize the dangers and act accordingly, 


than rely upon protective devices which are anything but perfect. 


THE EDISON PORTLAND CEMENT COMPANY. 

At New Village, N. J., there has been developed one of the 
most complete plants in the world for the manufacture of high- 
grade Portland cement. This plant has been designed entirely 
by Thomas A. Edison.. The company is fortunate in having 
a good acreage of land which abounds in cement rock and lime- 
stone of the best quality for making good cement, and also in 
having the use of machinery which has been developed to a state 
of perfection for this class of work. 

The machinery used in this plant is not new, but is the 
result of the experimental work which was done at Edison, N. J., 
in the iron ore plant Mr. Edison designed. This, of course, does 
not include the roasters, which were designed solely for the 
cement mill. Although heavy engines are required for driving 
the giant and smaller rolls used in crushing the rock and 
clinkers, electricity is made use of almost exclusively where it 
is at all possible. Miles of belt and bucket conveyors are driven 
by electric motors, as well as exhaust fans in the several depart- 
ments. The enormous roasters are operated electrically, and it 


is a remarkable sight to see these giant shells being revolved by 
the relatively insignificant twenty-five-horse-power motor. 

From a popular point of view the Edison cement works is 
remarkable in every way, and from a technical point of view 
the working out of the several engineering propositions has been 
eminently satisfactory. 
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METALLIC OXIDES AS CONDUCTORS OF ELECTRICITY. 

At a recent meeting of the German Bunsen Society for 
applied physical chemistry, Dr. O. Frölich presented a paper 
giving a description of a new resistance furnace which he ha: 
devised. Electric furnaces usually depend for their action upon 
heat developed in arcs, by the passage of a heavy current through 
the material which is to be treated, or through resistances ar- 
ranged either in the material to be treated or in the walls of 
the furnace. In this new type, the walls of the furnace are 
themselves made use of as the high-resistance conductors through 
which the current is passed. There is thus no need of in- 
troducing carbon cores, which are sometimes undesirable. The 
material to be treated need not be a conductor of electricity, 
and the temperature of the furnace can be controlled by regu- 
lating the current. 


High Temperatures Obtainable. 

In his paper, the author stated that he had discovered a ma- 
terial of which the furnace walls might be made, and which 
has sixteen times the resistivity of carbon when hot, and twenty- 
five times its resistivity when cold. He surrounds his furnace 
with a jacket of refractory material which is also a poor heat 
conductor, an air space being left between the furnace and its 
cover. Tests of a smal] furnace demonstrated that, when heated 
by means of two vertical electrodes, the temperature reached was 
about 1,200 degrees centigrade; but when current was passed 
through the sides of the furnace, the temperature rose to 1,600 
degrees centigrade, and could be pushed still higher, as the 
material does not melt until above 2,000 degrees centigrade. 


Pure Oxides Not Conductors. 

Some important facts were brought out in the discussion of 
this paper. It was stated that refractory materials, like metallic 
oxides, become better conductors as they are more impure; that 
impurities in the shape of strongly acid oxides are particularly 
beneficial in promoting conductivity at low temperatures. Dr. 
Nernst stated that at temperatures of about 1,700 degrees centi- 
grade, pure metallic oxides are non-conductors, but when mixed 
with other oxides, become conductors at that temperature. Thus, 
neither pure magnesia nor pure thoria is a conductor when used 
alone, but a mixture of the two is. This is analogous to the 
behavior of aqueous solutions, as neither pure water nor a pure 
sulphuric acid is a good conductor alone, although a mixture is. 
These observations will, no doubt, have an important bearing 
on the theory of electrolytic conduction as applied to metallic 
oxides. 


COMMUTATING ALTERNATING-CURRENT MOTORS. 

Since the paper describing an alternating-current motor 
suitable for traction, presented before the American Institute 
of Electrical Engineers something over a year ago, a number of 
motors have been constructed by other companies, and tested 
with a view to determining their practicability for such work. 
The greater number of these belong to the series type, but we 
have also the repulsion motor and another type which may be 
considered as a cross between the series motor and the single- 
phase induction motor. All of these motors make use of com- 
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Return to Primitive Type. 
It is interesting to note here the return to a pr 


The first type of alternating-current motors to be , 
the series motor; then the repulsion motor was proposed, this 
At that time, motor designers were 
not able to get rid of the very disastrous sparking, and the de- 


velopment of the beaut ful induction machines filled the need for 


a stationary alternating-current motor, so that neither of the 


commutator type of motors came to anything, being used only as 
fan motors for a while and as starting devices. On the other 
hand, the development of the electric railway concentrated at- 
tention on the series direct-current motor, and this type was 
highly developed. Designers learned how to produce a motor 
which would run in either direction and under very variable 
loads, without necessitating shifting of the brushes to prevent 
sparking. The study of these machines and of other direct- 
current commutating machines led to an understanding of the 


imitive type. 


put out was 


also using a commutator. 


cause of the sparking, and the proper means of avoiding it, and 
the knowledge here gained has now been made use of in convert- 
ing the old commutating alternating-current motor into a prac- 


tical machine. 


An Analogous Case in Steam Engineering. 

We have thus completed a cycle in motor design analogous 
to that which has been followed in steam engineering. Here 
the earliest type of steam motor was a turbine, but as then con- 
structed it was naturally extremely wasteful and could hardly 
be considered a practical machine. ‘Then the reciprocating en- 
gine was invented and perfected, and along with it the science 
of thermodynamics was developed. This science not only showed 
along what lines the reciprocating engine could be improved, 
and the limitations of this type, but it has finally carried us 
back to the primitive type—the steam turbine, which, in prin- 
ciple, is far simpler and which promises a higher efficiency than 
the highly developed reciprocating engine. It is true that other 
conditions have influenced both of these developments. Thus, 
the demand for an electric railway system which can be extend- 
ed long distances, without requiring substations where con- 
stant attendance is necessary, has made the design of an alter- 
nating-current traction motor imperative. And as regards the 
steam turbine, it was not until there was a demand for a prime 
mover having a high and uniform speed to drive the electric 
generator that the turbine received the study it deserved and 
was brought to a practical point. It is interesting to note that 
the series alternating-current motor, while it loses on some 
points when compared with the direct-current motor, still is more 
flexible. A good series alternating-current motor, if provided 
with the proper controlling apparatus, can be run on the exist- 
ing direct-current circuit in cities. A minor advantage is that 
on an alternating-current circuit, voltage contro] may be adopt- 
ed and the wasteful rheostatie control avoided. 
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SITUATION OF THE ELECTRICAL INDUSTRIES. 

While there has been a general feeling of uneasiness â 
much talk of a coming business depression, the indicatio 
now are that the electrical industries will not be much affect 
by these influences during the coming year, if the reported bu: 
ness prospects of the large electrical manufacturing compani 
have any significance. Thus, at a recent meeting of the d 
trict managers of one of the leading companies, encouragi 
reports were made. Out of nineteen managers present, whc 
districts cover all parts of the country, eight managers fro 
the Central West, Pacific Coast and the South, reported th 
their sales for the year 1904 would be considerably larger th: 
during the year just closing; nine managers from New Englai 
and New York, declared that their business would be fully 
large as during 1903; and but two managers—and these repr 
senting unimportant districts—reported that business was like 
to be smaller during the next year than it had been this yee 
These reports are based upon carefully gathered informatio 
and are, doubtless, to be relied upon. It is also reported th 
another of the leading electrical manufacturing companies e 
pects its business during the coming year to be fully as large” 
it was during that just closing. 3 
Prospect for Coming Year Good. 

It may properly be inferred from these reports that the bu: 
ness of other electrical manufacturers and supply companies wi 
also show no falling off during 1904. It would seem, therefor 
that the business depression which was so much dreaded 
short while ago, is, at any rate, not likely materially to affe 
the electrical industries. While there may be a temporary d 
pression in certain sections, due to the present financial co: 
dition, this will have little or no effect upon the total amount « 
work done during the year. There is a good deal of work whic 
must be done to meet the increasing demands of consumers an 
to improve public utilities which depend upon electricity, suc 
as the telephone, electric light and electric railways. Oth 


lines of electrical application are also becoming important an: 
in some cases, essential. In fact, electrical methods are so close 
identified with improvements and advances in nearly all oth 
industries, that, though the electrical industry itself may suff 
temporarily in some lines, on the whole it must advance. 
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The Exchange of the Frontier Telephone Company, Buffalo, N. Y. 


HE Frontier Telephone Company, of 
T Buffalo, N. Y., was granted a fran- 
chise to construct a telephone sys- 
tem in the city of Buffalo on December 
13, 1901. Under this franchise the tele- 
phone company was required to furnish 
the city with 100 telephones free of 
charge and also pay the city three per 
cent of its grosa receipts annually. A 
guaranty, protected by a bond, was given 
requiring the company to maintain com- 
petition with the Bell system during the 
life of the franchise or forty years. Serv- 
ice ratea were fixed as follows: $48, $40, 
$36 and $24 for direct line, two, three and 
four-party business lines, respectively, 
and $36, $24, $20 and $15 for direct line, 
two, three and four-party residence lines, 
respectively. These rates are for un- 
limited service. | 

It was during the month of February, 
in the year 1902, that the plans for the 
necessary construction work were started. 
A complete common battery exchange of 
35,000 lines was taken as a basis and the 
office building site, which corresponded 
closely to the theoretical telephone centre, 
was located at 332 Ellicott street. 

The building is built of stone and brick 
and has a frontage of sixty-five feet and 
a depth of 132 feet. There are three 
stories. The offices are located on the 
main floor, stock and storage rooms being 
at the rear and in the basement. The 
operating rooms are on the second and 
third floors at the rear, the front of the 
second floor being used for a terminal 
and wire chief’s room as well as a storage 
battery room. The kitchen, hospital, 
locker, recreation and dining rooms are 
situated in front of the operating room 
on the third floor. 

The present switchboard, which is of 
the common battery cutoff relay type, is 
located on the second floor and is in the 
shape of a U, the third floor above being 
in reserve for future growth and is merely 
a gallery to the second, floor, light being 
furnished by windows at the side and a 
skylight in the roof. Twenty-three sec- 
tions, three positions and ten panela to 
a section of the switchboard have been in- 
stalled. The answering-jack capacity per 
position is 160 and the multiple-jack ca- 
pacity of the board is 18,000. The com- 
plete switchboard will consist of fifty-six 
sections. The finish is mahogany and 
each section five feet seven and one-half 
inches long and seven feet high. The 
present multiple-jack equipment is for 
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8,000 lines. Numbered lamp caps are 
used in front of the line lamps and each 
line lamp is immediately below its corre- 
sponding answering-jack. The multiple 
and answering-jacks are of the two-point 
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type with a cutoff relay bridged from the 
sleeve side to ground. The usual num- 
bering of stile strips and jacks is used in 
addition to the numbered lamp caps. The 
first position is used as a wire chief’s 
test position, the second and third posi- 
tions as toll trunk positions, the fourth 
position as a private branch exchange for 


the company, and the remaining positions 
as regular subscribers’ positions. Each 
position is equipped with fifteen paira of 
plugs and cords with double supervision 
and individual listening and four-party 
line ringing keys, also with a suitable 


number of order wire buttons. The key- 
shelf of this board is on the slant to 
enable the operation to be as close as 
possible to the face of the board. Breast 
transmitters, with the usual head band 
and watchcase ear receiver, are used. 
Each position is lighted by an incandes- 
cent electric light in addition to the elec- 
tric lights placed on columns about the 
room. 

A two-position chief operators’ desk 
with the usual equipment is situated in 
the front of the room and in such a posi- 


-tion that the monitors can have full su- 


pervision of the operators. 

An information desk with four posi- 
tions is located in a room adjoining the 
main operating room. Here are kept 
records of all subscribers and all ques- 


_ tions are answered from this desk. 


The supervisory relays and all con- 
densers are located in the rear of the board 
and here are also suitable runways for 
the various connecting cables. The an- 
swering-jacks and line lamps are cabled 
directly to the answering-jack side of the 
intermediate distributing frame which is 
situated in the terminal room, and the 
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multiple-jacks are cabled directly to the 
opposite side of this same frame. The 
intermediate frame has forty-triple lug- 
connecting strips arranged vertically. The 


relay rack is cabled directly to the multi- 


ple-jack side of the intermediate frame 
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a cutoff and line relay be- 
n the same nate ee 
-= bays. This rack is loca J 
ag oe the intermediate frame. 
The switchboard side of the main gra 
is cabled directly to the relay rack. : 
switchboard side of the main frame i 
made up of fifty-pair lug-connecting 
strips arranged vertically. On the oppo- 
site side of the main frame are located 
the heat coils and lightning arresters, and 
here enter the outside cables. The usual 
method of running jumpers is used both 
at the main frame and the intermediate 
frame. The frames are made up of angle 
iron entirely. 

The power plant is also located in the 
terminal room and consists of the fol- 
lowing: a three-panel power-board, with a 
three-volt scale voltmeter, individual bat- 


and the relays, 
ing mounted 1 


tery-reading switches, motor switches and 


starting rheostats on the first panel; on 
the second panel is a fifty-volt scale volt- 
meter and fuse panels for trunks, line 
lamps, line relays, answering cords, an- 


' swering supervisaries, and transmitters ; 


on the third panel are a 250-ampere scale 
ammeter, battery charging switches and 
circuit-breakers. Two  ten-horse-power 
motor-generators for charging the storage 
batteries, the motors being of the Holtzer- 
Cabot make, as are all the machines, and 
type MP four-pole and running off the 
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either end and on the same shaft, one 
machine to run off the 220-volt direct- 
current circuit and the other to run off 
the twenty-four-volt storage battery. The 
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220-volt direct-current circuit, taking 
thirty-eight amperes at a speed of 900 
revolutions per minute. The generators are 
of the type MP four-pole and deliver 175 


motors are of the type MP four-pole and 
at a speed of 1,000 revolutions per min- 
ute, the 220-volt motor draws four am- 
peres and the twenty-four-volt motor 


at 100 volts. The No. 4 generator © 
two poles and delivers a current of 1 
cycles; the No. 1 generator is four-y 
and delivers a current of 33.3 cycles; 
No. 2 generator is six-pole and deliv 
a current of fifty cycles; the No. 3 g 
erator is eight-pole and delivers a c 
rent of 66.6 cycles. By the use of th 
different frequency ringing machines : 
ringers having armatures  differer 
tuned any one of four bells can be m 
on a metallic line without the other b 
on the same line being disturbed. E 
of the four ringing buttons with e 
calling plug corresponds with the ring 
current of the proper frequency. A t 
horse-power Westinghouse twin-cylin 
gas engine connected by a chain drive 
a charging generator of the same type 
those used on the charging motor-ger 
ators. Two sets of eleven cells of the ] 
tional Battery Company’s storage | 
teries placed in a room just to the r 
of the charging machines. Each cell 
present contains nine plates fifteen : 
one-half inches square and has a capac 
of 600 ampere-hours. The capacity 
each cell can be doubled by addition 
more plates for which there is ample ro 
in the present tanks. 

The Niagara Falls power is used b 
for power and lighting and is suppl 
by the Buffalo General Electric Comp: 
after being transformed to a three-v 
220-volt direct-current circuit. A gas 


924 


gine is now being installed in the base- 
ment to drive an eight and one-quarter 
kilowatt Crocker-Wheeler generator for 
lighting purposes, in case the Falls power 
is shut off at any time. 

A two-position wire chief’s desk is in- 
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stalled in the front of the terminal room 
and has voltmeters and all necessary 
switches for testing out subscribers’ lines. 

The Kellogg Switchboard and Supply 
Company, of Chicago, furnished and in- 
stalled the apparatus above descrined, as 
did it also furnish the subscribers’ in- 
struments which are of the usual type 
aside from the party line instruments 
which differ only in the ringer mechan- 
ism. 

The principal part of the city is fed by 
an underground cable distribution and 
there are some thirty-five miles of main 
conduit trench and over a million feet 
of conduit ducts. In the business section 
a main line of ducts leads from the ex- 
change north and south along Ellicott 
street and from these main ducts and 
crossing at right angles lead branch ducts 
‘on alternate streets, thus touching each 
block on at least one side. From these 
ducts, where buildings adjoin each other, 
lead laterals into basements and. office 
buildings, where basement and office 
building cable boxes are placed, three or 
four terminals being placed in each block, 
and in office buildings from one to four 
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terminals are placed on each floor. In 
places where the buildings are more 
scattered, laterals run to poles in the 
backyards where terminal boxes are 
placed. In the more compact residence 
districts conduits are run along the prin- 


prohibited. _ 
crease the line capacity, cable is strung 
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cipal streets and laterals are run from 
these to terminal poles in the backyards. 
Sometimes in long blocks a pole line is 
built and aerial cable strung in the back- 
yards or an alley, alternate poles which 
are several feet higher than the standard 
being used for terminal poles. Ringtop 
distribution is used on these poles. In 
the more scattered residence districts pole 
lines have been built in the streets and 
aerial cable strung, terminal boxes being 
placed quite close together. Idaho cedar 
has been used for poles throughout the 
city. 

Several toll line leads have been built 
and long-distance communication already 
established with Rochester and the East 
as well as surrounding towns. Other toll 
lines are now being built. 

For underground work 400-pair No. 22 
B. & S. gauge paper lead-sheathed cablea 
are used which are brought from various 
distributing centres to the exchange. Here 
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neater appearance as well as to be far 
more convenient. 

In running open aerial lines bare cop- 
per wire is used, except in sections where 
trees are encountered and here No. 14 
B. W. G. weatherproof iron wire is used. 
For subscribers’ drops single No. 14 
B. W. G. weatherproof iron wire is used 
and placed on glass insulators screwed to 
two-point universal irons instead of wood 
brackets. Where lightning arresters are 
necessary at the subscribers’ station an 
outside arrester is placed near the point 
of entrance to the building. Pencil fuses 
are also used at this point. Fusea and ar- 
resters are placed at each terminal 
pole. | 

All inside wiring is done according to 
specifications, and differs but little from 
the usual standards used elsewhere. 

Although the Frontier Telephone Com- 
pany only began cutting lines into service 
in February of this year, it now has over 
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they are brought through the basement 
and up ducts at the side of the building 
to a point just below the second floor and 
underneath the main frame, where four 
100-pair No. 22 B. & S. gauge, double 


silk and single cotton, insulated lead- 
sheathed cables are spliced into each 400- 


pair cable. These 100-pair cables are 


brought up to the cable side of the main 


frame and there fanned out and soldered 
to the proper line clips. At various man- 


holes branch cables are spliced into the 


main cables, and these are used for dis- 
tribution to buildings and terminal poles. 
In underground work cables of 400, 200, 
100, 50 and 25 pairs are used, but in aerial 


work only cables of fifty and twenty-five 
pairs are used. 


On pole linea where arms are used, the 
use of more than two arms to a pole is 
When it is necessary to in- 


and more pole terminal boxes placed. 
This has been found to present a much 


6,000 subscribers connected to the ex- 
change. Over thirty private branch ex- 
changes have already been installed, vary- 
ing in size from 5 to 150 lines each. Also 
many special equipment private lines have 
been installed. | 
The complete installation of the sys- 
tem has been under the personal super- 
vision of Wilbur H. Johnston, superin- 
tendent and assistant general manager of 
the company. 
The officers of the company are: pregl- 
dent, E. C. Lufkin; vice-president and 
general manager, the Hon. Henry H. Per- 
sons; secretary and treasurer, Charles B. 
Hill; assistant general manager, Wilbur 
H. Johnston. 
The directors are as follows: Irving 
Stearns, Henry H. Persons, John B. 
Weber, H. D. Kirkover, Alvan Markle, 
E. C. Lufkin, Arthur Scranton, Charles 
B. Hill, W. A. Douglas, James 
Thomas, Charles E. Austin, Martin Carey, 
F. R. Green and Charles W. Goodyear. 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY—IV. 


NOTES ON PROGRESS IN EUROPE AND 
AMERICA. 


BY JOHN B. C. KERSHAW. 


Electrolytic Chlorates. 

The industria] situation in the elec- 
trolytic chlorate industry was so fully 
dealt with in the special illustrated article 
contributed by the writer to the ELEC- 
TRICAL Review on October 4 and 11, 
1902, that little can be added to the in- 
formation there given. A letter giving 
some interesting dates relating to the de- 
velopment of the industry in Switzerland 
and France has, however, recently been 
received from M. Gall, who, with M. Mont. 
laur, acted as pioneer in this industry. 
The Gall and Montlaur process was first 
tried on an industrial scale at Villers-St.- 
Sepulchre in 1886; and this factory was 
operated until 1891. The Valorbes fac- 
tory was started in 1890, and the St. 
Michel factory in 1892, and both of these 
factories are still in operation. The writer 
has also recently received a letter from 
the director of the Vereinigte Chem. 
Fabriken zu Leopoldschall in which it is 
stated that although this company carried 
out experiments upon the electrolytic pro- 
duction of chlorates, and patented a cell 
and process in the names of Spilker and 
Loewe, the same was not developed in- 
dustrially, and the Leopoldschall company 
Is not now producing chlorates by elec- 
trolysis. The patents of Spilker and 
Loewe for chlorate production are dated 
1887, 1888 and 1892 while those of MM. 
Gall and Montlaur are dated 1886 and 
1894. 

As evidence that the fall in the price of 
potassium chlorate which is now selling 
at twopence three farthings per pound in 
England, as compared with sixpence per 
pound only twelve years ago, has seriously 
affected the prosperity of some of the elec- 
trolytic works, we have the lack of ex- 
pansion shown by this branch of electro- 
chemical industry. No new chlorate works 
have now been erected for four years; and 
the factory built at Niagara for operation 
of the Blumenberg process in 1896 has not 
been restarted, since the fire which oc- 
curred there three years ago. As pointed 
out by the writer in the note on this in- 
dustry published in the ELECTRICAL RE- 
VIEW of February 7, 1903, the electrolytic 
chlorate industry has been suffering from 
overproduction and low prices; and only 
those factories which are working good 
processes under very scientific manage- 
ment can make profits under the existing 
market conditions for their product. At 
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present there seems no hope of any marked 
change for the better in the selling price 
of chlorates. 


Zine, 

The electrolytic or electrothermal ex- 
traction of zinc from its ores has lately 
been receiving much attention, and several 
important communications to the tech- 
nical press have recently been made on 
this subject. Swinburne in a paper read 
before the Faraday Society (the new Eng- 
lish society of electrochemists) has given 
further details of the experimental trials 
at Weston Point with the Swinburne-Ash- 
croft process of extraction. This process 
is one of chlorination, followed by chemi- 
cal or electrolytic separation of the vari- 
ous metals contained in the fused mixture 
of chlorides obtained from the first opera- 
tion. The zinc is recovered by electrolysis 
of the fused zine chloride. The inven- 
tors have great faith in the future of their 
process for treating mixed sulphide ores, 
and the slow course of its industrial de- 
velopment is perhaps a feature that 1s to 
be commended. Electrochemical and elec- 


trometallurgical processes that are de 


veloped too quickly are apt to collapse 
with startling rapidity. (See note in 
ELECTRICAL Review of February 14, 
1903). It is now nearly six years since 
the Swinburne-Ashcroft process was first 
subjected to laboratory trial; and the 
scientific data and experience that must 
have been gained in the trials during this 
period have no doubt yielded most valua- 
ble insight into the practical conduct of 
the process. 

In France, the Salgués process for 
treatment of zinc ores in the electric fur- 
nace is being tried at the carbide works 
at Crampagna, in the Pyrenees. ‘The ores 
used for this process contain the zinc, 
either as oxide or sulphide, and are smelt- 
ed with fluxes, which yield a slag carry- 
ing all the impurities of the ore. This 
sounds well on paper, but may be diffi- 
cult in actual practice. The zinc may 
either be obtained as metal, adhering to 
the slag, or it may be volatilized and con- 
densed as zine dust. With ores contain- 
ing forty per cent of Zn, and furnaces 
of 100-kilowatt capacity, the output of 
Zn is reported to be nearly five kilo- 
grammes per kilowatt-day. At present the 
process is being used at Crampagna for 
production of zinc-white (blane de zinc) ; 
but it is not stated how this compound 
is obtained from the zine dust or metallic 
zinc. 

Strzoda has recently published some in- 
structions for obtaining good cathode de- 
posits of zinc by electrolysis. He advo- 
cates the use of sodium zincate solution, 


with agitation of sand, or other ir 
finely divided material in the electro. 
to prevent the formation of zine spor 
The zinc can also be extracted from c: 
mine by this process, if the ore be f 
crushed and suspended in the electrol, 
In both cases carbon anodes are used, w 
copper as cathode material. 
Barium and Its Compounds. 

Some details were given in the EL 
TRICAL Review of February 28, 19 
concerning the production of barium 
drate at Niagara Falls, by the Bradle; 
Jacob’s process. This process depe 
upon the treatment in the electric f 
nace of a mixture of barium sulphate é 
coke, portion of the sulphate being f 
reduced to sulphide, and the two si 
then reacting at the temperature, € 
ployed to yield oxide and sulphurous a 
gas, in accordance with the equatior 

3BaS0, + BaS = 4BaO + 450, 

The writer pointed out in the note 
ferred to above, that this reaction co’ 
be carried out in ordinary furnaces hea 
with coal, and that only in exceptio 
cases could electrical energy be profita 
utilized for this manufacture. The c 
ditions for success, were stated to | 
cheap power, and a market for the pr 
ucts in the vicinity of the works. Th 
conditions do not appear to have be 
found at Niagara, for the United Bari 
Company is stated to be in liquidati 
and a deficiency of $30,000 exists in | 
accounts; the assets being valued 
$90,000 and the liabilities being $120,0 
The collapse of this company con 
rather as a surprise, for as recently as i 
autumn of last year, it was stated tl 
the manufacture was a success and tl 
the factory at Niagara was to be grea 
extended. The cause of the failure 
said to have been the small demand ; 
barium hydrate in the sugar industry 
the United States; and possibly the « 
jection to use barium salts (which are 
poisonous) in the preparation of a foc 
stuff, may have had some influence up 
the result. In England, this objecti 
to the use of barium salts for sugar ` 
fining is very much in evidence. 

As regards the other process, to whi 
reference was made in the earlier no 


the writer has recently received a furtl 
communication from the agent of t 
Brussels firm which is exploiting t 
patents. In this, it is stated that t 
plant at Brussels is only an experimen 
one; that the process has been improve 
and that it is now worked without t 
aid of an electric current. Barium a 
its salts must therefore be removed fro 
the list of chemicals now being produc 
industrially by aid_of electricity. 
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MOUNTAIN CLIMBING RAILWAYS. 
BY GEORGE E. WALSH. 


The opening this winter of the new 
electric railway which is to climb to the 
summit of the Jungfrau practically in- 
augurates a new era in mountain climb- 
ing railroading. Some of the most diff- 
cult engineering problems in railroading 
of the past have been overcome in con- 
structing railroads to the summits of fa- 
mous mountain peaks to accommodate 
the summer visitors who wish to ascend 
to the high altitudes for their health 
or pleasure. The most noted of these 
railroads in this country are those which 
wind up the sides of Mount Washington 
and Pike’s Peak. 

The Mount Washington railroad is the 
pioneer mountain climbing railroad of 
this country, and for upward of a quar- 
ter of a century it has been one of the 
famous attractions of the summer resorts 
of New England. The Pike’s Peak rail- 
road reaches a higher altitude than that 
of the former, and it required greater en- 
gineering difficulties to construct it. Dur- 
ing a good part of the time the construc- 
tion engineers were forced to cut their 
way through solid rock in the face of 
heavy snowstorms. The grades of both 
roads are steep at places, and the cost of 
operating the two lines has made their 
financial success much lower than the 
builders expected. The railroad up Mount 
Pilatus represented the. most important 
mountain climbing railroad in Europe 
until the new Jungfrau railway was pro- 
jected and opened to the public. 

The equipment of the mountain rail- 
roads with electric power was experiment- 
ed with a dozen years ago, but little suc- 
cess attended these efforts. Electrical rail- 
way developments have within the past 
few years brought the matter up again 
for consideration. The question of 
changing the motive power of the two im- 
portant American mountain climbing 
railroads to electricity is now in the charge 
of engineers, who in the past year have 
been making estimates on the cost of in- 
stallation and operation. 

The Jungfrau railway offered in every 
respect most difficult electrical engineer- 
ing features that had to be overcome in 
order to demonstrate the feasibility of 
climbing mountains by electric cars. The 
Eigerwand station of the Jungfrau, which 
has just been opened, is the highest point 
of any electric railway in the world. The 
total height of the mountain to its accessi- 
ble summit is 13,670 feet, and to this 
extreme altitude it is proposed to carry 
the new road if possible. The early pro- 
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jectors of the railway did not anticipate 
reaching the summit, but merely to con- 
nect some of the few important lower 
levels with Scheidegg, where the steam 
railroad running from Lauterbrunnen and 
Grindewald ended. This is the highest 
point of the western Alp level of this 
district, and is 6,160 feet above the sea 
level. To start at this altitude and run 
an electric railway to the summit of the 
Jungfrau was a daring undertaking. 

From this starting point the engineers 
ran the line to the Eiger glacier, which 
has an altitude of 7,645 feet, where a 
magnificent view of the mountain and 
valley is obtained. To complete this first 
part of the road a tunnel 322 feet long 
had to be cut through the solid mountain. 
There is probably no station in the world 
which affords such an extensive view of 
glaciers as this electric railway station at 
Eiger. Although the altitude of the sta- 
tion is only 873 feet higher than the start- 
ing point of the road, it requires a ride 
of a mile and a quarter to reach it, so 
winding and irregular is the route. 

The first section of the road proved so 
popular to tourists that work was im- 
mediately begun on the second section, 
which extends to Rothstock, and enjoys 
an altitude of 8,270 feet, and is two miles 
from the starting point. The third sta- 
tion was established at Eigerwand, and is 
9,405 feet altitude. The fourth station 
is Eismeer, or sea of ice, with a total 
altitude of 10,355 feet. This station is 
completed, and the line to this point is 
nearly ready for operation. 

From this point the line will run in 
time to Jungfraujoch, 11,090 feet, and 
eventually to Jungfrau, a total height of 
13,488 feet. This is as close to the sum- 
mit as any line can come, but the remain- 
ing few fect will not count. A winding 
staircase or an electric elevator may 
eventually be built to carry those who 
wish to reach the very pinnacle of the 
mountain peak. 

To reach this great altitude with an 
electric railway, the engineers were forced 
to cut their way through the solid moun- 
tain rocks for nearly one-half the dis- 
tance. There was no side spurs or gal- 
leries over which the road could be built. 
Through different portions of the tunnels 
windows have been cut to give the pas- 
sengers views of the valleys and mountain 
peaks. 

The difficulties experienced in cutting 
through the mountain at several points 
was so great that only electrical drills 
and boring machines could be used. These 
had to be chained to the sloping sides 
of the mountain, while the workmen were 
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lashed to suspended platforms from above. 
The electric boring machines were worked 
by American-made motors, and when the 
section beyond the present highest station 
is started even more difficult engineering 
feats will be required to place the ma- 
chines in working position. The line of 
eternal snow and ice will then be reached, 
and the work must be carried on under 
difficulties of the most surprising kind. 
Frequent snowstorms and blizzards en- 
shroud the summit of the mountain, and 
it is expected that work can be conducted 
only in summer time. 

The gradient of the new road in its 
first four sections runs from fifteen to 
twenty-five per cent, but this maximum 
may be further increased in the final 
stretch. Another obstacle in the way of 
the engineers was that of securing proper 
workmen who could toil in such rarefied 
atmosphere. At 10,000 feet altitude com- 
paratively few workmen can do hard work 
for more than a few hours a day; but the 
selected north of Italy men appear able 
to respond to the demands of the climate 
better than was expected. Mountain sick- 
ness frequently decimates the ranks of 
the workmen, and new shifts have to be 
obtained from below; but these new men 
have to be accustomed to the high alti- 
tudes by degrees. At 13,000 feet, the 
workmen may have to work in shifts of 
two hours at a time, and then return to 
lower levels for rest and recuperation. 

The company constructing the road give 
the best hygienic care to their workmen, 
and they are housed and fed with as much 
attention to little details of comfort as 
though they were a part of the company’s 
board of directors. As the road is pushed 
skyward a completely equipped plant goes 
with the men, including a bakery, smithy, 
infirmary, and good houses for sleeping 
and eating. It has been found, however, 
that many of the rugged mountaineers 
can not only live at the summit of the 
Jungfrau all the time, but they maintain 
an amount of health and strength that 
is surprising to those who have hereto- 
fore concluded that an altitude above 10,- 
000 feet was destructive to the tissues of 
the heart and lungs. 

The gauge of this new mountain climb- 
ing electrical railway is thirty-nine inches, 
and the rails weigh forty-two pounds to 
the yard. They are laid on sleepers of 
steel, to which they are bolted and clamped 
securely. As the rack system is used, 
the rails have teeth cut into them. The 
electric locomotives employed for the new 
railway are built so that the working 
parts will be amply protected from ex- 
treme weather conditions, being enclosed 


dye - 


December 96, 1903 
wo that all parts can 5 
i operated by two 
of either the Brown, 
ype. These have tror 
power, with 750 revol 
The motive power 
road is obtained fron 
the White Lutschine, 
six miles from the nea 
The power for the TO 
at comparatively littl 
sets of turbines can - 
power; but at prese! 
horsepower is instal 
Girard turbines of of 
two Francis turbines 
each, and two smal 
of twenty-five horse 
six turbines are | 
three-phase alternat 
7,000 volts. The 
carried to the s 
duits of pipes made 
the high pressure 
kilowatt transforme 
small transformers { 
current down for 
purposes, 

The wooden po 
transmission line ar 
where topographica 
mit, but through 
are attached to wo 
carried through co 
in the solid rock, 
the supports for { 
was as much a prc 
of building a place 
at almost every g 
unique engineerin 
overcome, 

Four trolley po 
bwo for each pha 
engine and cars 
portant, and this 
sion of a strong 
axles of the motor 
Up of a small loc 
coupled on behin 
weighs about twe 
two trailers will ; 
kenvers, The SẸ 
great, nor is it 
be, as passengers 
frequently desire 
different points 
intended that th 

all consume a 
minutes, This 

Opportunity to a 

change of atmo: 

the top of such 
to many people 

Is estimated tha 


——_—_— eee 


Vol, Huy, y 


pended Platforms tron 
‘Dg Machines ie Tite 
made motors, an wee 
d the present highest sg 
n more dificult ajan 
required to niae th « : 
king position, The ty 
nd ice will then T 
must be carried o 
the most surprsiy $e 
‘storms and blizzard 2 
nm of the mountar, p 
hat work can be ori 
r time, 
L Of the new road ign 
Dns runs from ffer: 
cent, but this maiz 
P Inereased in the fy 
T obstacle in the wy ¢ 
š that of seiring ime 
nud toil in such rts 
10,00) feet attui =x 
kmen can do har! wt 
few hours a day; bxi 
Italy men appe: 2: 
demands of the ert: 
ected. Mountain ss 
leeimates. the mares 
new shifts hare 4a > 
aw but these new r 
med to the kiha $ 
At 13,000 fet i 
> to work in sif 
e, and then reum t 
t and recuperati 
structing the rai 2° 
ire to their Toin- 
ind fed with as 10 
m of onin F 
aart of the con san 
ts the road is ps 
- equipped paa: is 
nga bakery, š sit, 
houses for Sieps 
een found, hover 
ized mounta: 
rhe summit of 
put they mate 
and strength ts f 
-who hare here 
attitude abore Il- 
e to the usu 


y mountain clin 
thirty-nine inch 
tyetwo pou 
id on sleepers l 
sited and dl a 
svg stem ja U% 

into them. 
y ad fort the per 
at the porki 


rected from $ 


| beng enel 


December 26, 1903 


so that all parts can be kept warm. They 
are operated by two three-phase motors 
of either the Brown, Boveri or Oerlikon 
type. These have from 120 to 150 horse- 
power, with 750 revolutions per minute. 

The motive power for operating the 
road is obtained from the waterfalls on 
the White Lutschine, a distance of nearly 
six miles from the nearest railway station. 
The power for the road can be increased 
at comparatively little expense. The three 
sets of turbines can furnish 2,650 horse- 
power; but at present only about 1,650 
horse-power is installed. There are two 
Girard turbines of 500 horse-power each ; 
two Francis turbines of 800 horse-power 
each, and two small auxiliary turbines 
of twenty-five horse-power each. These 
six turbines are directly coupled to 
three-phase alternators which generate 
7,000 volts. The electric current ia 
carried to the substations in con- 
duits of pipes made of steel sheeting, and 
the high pressure transformed in 200- 
kilowatt transformers. At the stations 
small transformers take the high-pressure 
current down for lighting and heating 
purposes. 

The wooden poles for carrying the 
transmission line are placed 100 feet apart 


where topographical conditions will per- 


mit, but through the tunnels the wires 
are attached to wooden side brackets, or 
carried through conduits built for them 
in the solid rock. The construction of 
the supports for the transmission wires 
was as much a problem in places as that 
of building a place for the track. In fact, 
at almost every step of the way some 
unique engineering obstacle had to be 
overcome. 

Four trolley poles collect the current, 
two for each phase. The brake on the 
engine and cars was of necessity im- 
portant, and this is applied by the ten- 
sion of a strong spring resting on the 
axles of the motors. The trains are made 
up of a small locomotive and two trailers 
coupled on behind. Complete this train 
weighs about twenty-eight tons, and the 
two trailers will accommodate eighty pas- 
sengers. The speed of the train is not 
great, nor is it desirable that it should 
be, as passengers ascending the mountain 
frequently desire to study the scenery at 
different points as they advance. It is 
intended that the trip up to the summit 
shall consume about one hour and forty 
minutes. This gives the passengers the 
opportunity to accustom themselves to the 
change of atmosphere. A sudden rise to 
the top of such a mountain is dangerous 
to many people, but with a slow rise it 
is estimated that not one per cent of tour- 
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ists will be unpleasantly affected by the 
air. The train runs on the maximum 
gradients of twenty-five per cent at a 
speed of 8.5 kilometres per hour, but 
even this speed will not be maintained at 
all seasons of the year. Those suffering 
from mountain sickness can be let off at 
almost any place along the line where 
medical attendance can be obtained. 

In the winter season it will probably 
be impossible to run the cars on account 
of the severe snowstorms, and the road 
will practically be snowbound and the 
summit station cut off from the rest of 
the world from October to April. There 
will, however, be maintained at the sum- 
mit all the year round a small colony of 
workmen, including electricians, engi- 
neers, hotel-keepers and physicians. Am- 
ple accommodations will be provided for 
them in the way of shelter and refresh- 
ments. Many mountain climbers visit 
the summit in the dead of winter, and 
those who follow the line of the new road 
will be sure to find shelter and food at the 
different stations. 

Unique in the annals of railroading as 
this line will be, the cost of operation is 
placed so much lower than that required 
to run cars up and down Mount Wash- 
ington, Pike’s Peak and Mount Pilatus, 
that the enterprise is assured of success 
at the beginning. It practically opens a 
new era in mountain climbing railroads. 
There are a dozen mountains in this 
country where similar electrical roads will 
be built with advantage to tourists seek- 
ing health and recreation. The wonder- 
ful curative effects of mountain air at 
certain seasons of the year is spreading 
the demand for accommodations at high 
altitudes. The question of reaching the 
summits of the mountains has always ‘been 
the most insurmountable obstacle, and 
the experiments with steam railroads and 
cable roads have not been altogether satis- 
factory. Electricity in entering this new 
field of endeavor may soon convert our 
mountain summits into great health re- 
sorts and sanatoriums. 
Po 

Anniversary of the Death of 
William Gilbert. 

Thursday, December 10, was the three 
hundredth anniversary of the death of 
William Gilbert. In commemoration of 
this, the mayor and other representatives 
of the borough of Colchester, England, at- 
tended a meeting of the British Institu- 
tion of Electrical Engineers, and received, 
on behalf of the borough, an historical 
picture representing Dr. Gilbert in the 
act of showing his electrical experiments 
to Queen Elizabeth and her court. Will- 
iam Gilbert was born in the borough of 
Colchester in 1544, and died in 1603. 


An Electric Baker’s Oven. 

An electrically heated oven for a bake 
has been put in service at Montaub: 
France. This draws its power from i 
local distributing system, and the oven | 
not been changed in carrying out the | 
stallation. In case of an interruption 
the electrical supply, it can be heated w: 
wood. The oven is circular, 3.2 met) 
in diameter, with a spherical arched re 
fifty centimetres maximum height. It 
completely enclosed, with no other ope 
ing except the oven door. 

The electrical installation consists 
twenty heating elements using 700 wa 
each. They are connected in paral 
across the 110-volt circuit and are d 
tributed in four hearths—two taking 37 
amperes at the centre, and two twent 
five amperes at the sides, a total of 1 
amperes. The heating elements are plac 
on a rack, and can be raised or lower 
in the oven, as desired. It is raised wh 
introducing the bread and lowered towa 
the end of the baking, with two heart 
operating simultaneously at a rate of 1 
amperes, 110 volts, a consumption 
13.75 kilowatts; the desired temperatu 
is reached in ninety minutes, the ener 
consumed being 20.625 kilowatt-hou: 
After this point has been reached, t 
power required is reduced to 5.5 kil 
watts and the bread is introduced. T 
baking is then continued without inte 
ruption. 


The Pacific Coast Electric Trans 

mission Association. 

The transactions of the Pacific Coa 
Electric Transmission Association, ju 
issued, contain the proceedings 
the seventh annual convention, he 
in San Rafael, Cal, June, 190 
The following is a list of the pape 
which were read and discussed: “Aft 
the Ions—What?” by Alexander | 
McAdie; “The Electric Automobile — 
an Income Producer,” A. E. Brooke Ri 
ley; “Electric Power for Mining Pu 
poses,” George Scarfe; “A Coming Pro 
lem for the Pacific Coast Engineer 
W. F. Lamme; “Local Distribution f 
Transmitted Power,” George C. Holbe 
ton; “Single-Phase Motors for Mult 
Phase Plants,” H. A. Bullard; “Organ 
zation of the Operative Forces of a Tran 
mission Plant,” L. M. Hancock; “Son 
Notes on Alternating and Direct-Curre: 
Arcs,” P. C. Butte; “Electric Railw: 
Service as Supplied by Long-Distan 
Power Transmission,” Allen H. Babcocl 
“Tangential Water-Wheel Efficiencies 
George J. Henry, Jr. 
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New York Electrical Society. 

The New York Electrical Society held 
a most Interesting meeting on the even- 
ing of December 16, when Mr. S. T. 
Dodd, of the Stanley Electric and Manu- 
facturing Company, of Pittsfield, Mass., 
wave a comprehensive lecture on “The 
Evolution of the Electric Railway Motor.” 
Mr. Dodd said: 

The early investigators of the electric 
railway problem, Edison, Field and others, 
made the mistake of attacking it from 
the locomotive standpoint and conse- 
quently their efforts contributed little or 
nothing to the solution of the problem. 
The first electric car to be driven by a 
motor placed under the car floor was put 
into operation in 1884 in Cleveland, Ohio, 
by the Bentley-Knight company. 

In ’85 and ’86 various experiments were 
made by Messrs. Daft, Sprague, Vander- 
pool and Short. Mr. Short attempted to 
develop a series railway system and built 
a road in Denver which was soon aban- 
doned. To Mr. Short should be given 
the credit of seeing that for motors of 
the normal speed of that date, double- 
reduction spur gearing should be used. 
By ’8% or °88 both the Bentley-Knight 
and the Sprague companies had developed 
bipolar, series-wound motors, cspecially 
for railway service, and it was about this 
time also that public attention began to 
be attracted to the work. 

The years ’88 and ’89 were very event- 
ful; the Sprague and Edison interests 
consolidated, the Bentley-Knight inter- 
ests were acquired by the Thomson- 
Ifouston company, and there appeared on 
the market a Westinghouse double-reduc- 
tion motor and a Short double-reduction 
motor. We might say that the standard 
railway motor at this date was bipolar, 
running at a normal speed of 1,000 to 
1,500 revolutions per minute. It was con- 
nected to the axle by double-reduction 
goaring, it was series-wound and with 
the exception of the Short motor was of 
the smooth core drum type. The high 
speed of these motors was a serious dis- 
advantage. The railway managers were 
bitterly complaining of the expense of 
maintaining gears and pinions. It was 
seen that the electric railway motor could 
not be a final and permanent success until 
some method was found of obviating this 
difficulty. 

The Wenstrom motor of 1890 offered 
the solution of this difficulty. The Wen- 
strom motor was a multi-polar designed 
with slotted armature, thereby making 
possible the reduction of motor speed and 
the change to the single-reduction type 
of motor. The Westinghouse com- 
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pany then introduced what might be 
called the first of our modern motors, its 
No. 3, which with the minor modifica- 
tions introduced in its No. 12 and No. 
38 remains to-day the standard Westing- 
house type. | 

The G. E.-800 motor of 1893 was an 
attempt to make an absolutely enclosed 
and waterproof motor. With the appear- 
ance of the enclosed motor, a new prob- 
lem was introduced; namely, ventilation, 
a factor which had previously received 
but little attention and which even to-day 
is not always given the consideration 
which its importance deserves. In 1894 
appeared the G. E.-1000, wherein it fol- 
lowed the lead of the Westinghouse No. 
3 and had four poles, abandoning the 
consequent pole design. In 1895 the 
Walker company brought out its No. 3, 
which marked a decided advance in that 
better provision was made for ventilation 
than in any previous type of motor. In 
1899 the Westinghouse No. 38 introduced 
laminated poles. In 1896 there was a 
change in the character of the service 
demanded of railway equipments brought 
about by the beginning of interurban 
roads and by the extension of city roads 
into the suburban districts, the new con- 
ditions calling for continuous service at 
moderate loads. In order to meet the new 
requirements the General Electric com- 
pany brought out its No. 52, the feature 
of which was the ventilated armature 
which has. since become standard. The 
Walker 15-L, a 100-horse-power motor 
which was built for the Brooklyn elevated, 
and the G. E. No. 51 illustrate the limita- 
tion imposed upon motors of the standard 
type when built in large sizes. This limita- 
tion called for a change in motor con- 
struction which was met by such motors 
as the G. E. No. 50 and particularly the 
G. E. No. 55 built for the Nantaskett 
Beach line and the Metropolitan and 
Westside elevated. The latter had a solid 
box frame with waste packed bearings 
from which the armature could be re- 
moved by sliding it out through one end. 
This type has since become popular for 
very heavy service. | 

The S. K. C. type of motor represents 
a still further development of the prin- 
ciple of motor ventilation. For the first 
time in a street railway motor, both ends 
of the armature are left open for the 
entrance of air into the armature and 
there are ducts in the pole-pieces and 
through the frame of the motor which 
register with the ducts in the armature 
perpendicular to the shaft. As a result 
of this unusually good ventilation the all- 
day load of this motor is about fifty per 
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cent of its hour rating (with the same 
heating) as compared with an all-day ca- 
pacity of but thirty-five per cent of the 
hour rating for other motors of the same 
grade. 

In the G. E. No. 74 motor is preserved 
the compactness of the G. E. No. 55 with 
the added advantage of increased accessi- 
bility of the armature. The G. E. No. 
69 for the New York subway and the two 
makes of German motors used upon the 
Berlin-Zossen line are the most modern 
types of motor for heavy service, and in 
each of them it should be noted increased 
attention is being paid to ventilation. As 
is well known, the Berlin-Zossen motors 
are alternating-current motors and mark 
a reversion to the gearless type discarded 
ten years ago. 

I have attempted to show you how our 
present type of motor grew from the sta- 
tionary motor of twenty years ago. It 
is a series motor, a characteristic which 
it inherited from the Brush motor used 
by the Bentley-Knight people in 1884. It 
is hinged upon the axle and geared to 
it by spur gearing, for which we are in- 
debted to Messrs. Sprague and Short in 
1886; it is a multi-polar motor, with 
slotted armature which is derived from 
the Wenstrom motor of 1890; it has con- 


centric fields, with salient poles, project- 


ing inwardly from the surrounding case 


and the armature is series connected 80 
that one pair of brushes suffice for a 
multi-polar motor, characteristics which 
are derived from the Westinghouse No. 
3 of 1891. It has machine-wound coils 
and a barrel armature, which are due to 
a development through the Westinghouse 
No. 3, the G. E.-800, and the Walker. It 
has laminated fields, which were intro- 
duced by the Westinghouse No. 38 in 
1895; it has a ventilated armature for 
which we are indebted to the G. E. No. 
52 of 1896. 

At the present time, increased attention 
is being paid to disposing of the heated 
air from the interior of the motor and 
the ventilation of the motor for long-time 
service. This means that the motors of 
the future will have reduced weight of 
electrica] parts, magnetic iron and con- 
ductors, and more attention will be paid 
to the bearings, gears and other me- 
chanical parts. 

The history of the art was illustrated 
hy an admirable series of lantern slides. 
The following members were elected: Mr. 
R. P. Bache, Central Electric Company, 
Bound Brook, N. J.; Mr. John C. Mc- 
Gibney, 364 West Twenty-fifth street, 
New York city; Mr. Jas. Stuart Patrich, 
125 West 133d street, New York city; 
Mr. Wm. J. Moore, Stevens Technical In- 
stitute, Hoboken, N. J.; Mr. Henry Ab- 
bey, Marine Engine and Machine Com- 
pany. Harrison, N. J.; Mr. Carl Behn, 
Buffalo Refrigerating Machine Company, 
Harrison, N. J. 
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The Edison Portland Cement Company. 


A General Description of the Process and the Works at New Village, N. J. 


HE works of the Edison Portland 
Cement Company are located at 

New Village, N. J., adjacent to 

the main line of the Delaware, Lacka- 
wanna & Western Railroad. The Edison 
company has some 600 acres of land in 
and about New Village and Stewartsville, 
N. J., the greater portion of which con- 
tain limestone and cement rock. The 
buildings stretch out in a continuous line 
for about a half mile, and a study of the 
accompanying drawing will give a good 
idea of the general layout of the plant. 
Two cuts have been made into the face 
of the outcropping—one into the lime- 
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GENERAL PLAN OF THE WORKS OF THE EDISON PORTLAND CEMENT COMPANY, 


stone and the other into the cement rock 
—each cut in at a slight angle to the 
other. The rock strata is composed of 
carbonate of lime and cement rock, the 
carbonate of lime lying next to the dolo- 
mite. The Edison company has what is 
probably one of the most fortunately 
situated quarries in the world, in that the 
cement rock found in this territory and 
the limestone both are of the best quality 
for the making of good cement. 

The accompanying photograph shows a 
general view of the cutting in the quarry 
as it stands to-day. The outcropping has 
been penetrated to a depth of probably 
200 yards, and the walls of the quarry are 
now about fifty feet high. 

The rock is first drilled and blasted, 
and then picked up by a ninety-ton Vulcan 
steam shovel and loaded upon skips, 


standard gauge railway running into the 
heading in each cut. These ninety-torn 
steam shovels are the most powerful of 
their kind ever constructed. Huge bould- 
ers weighing upward of five to six tons 
are easily picked up and deposited upon 
the skips. After each skip is loaded, it is 
hauled by a horse to a siding, where a 
train of flat cars is made up, and the 
rock is then hauled from the quarry, a 
distance of nearly a mile, to a shed lo- 
cated about 100 yards from the crusher. 
It is here that the actual process of ce- 
ment-making begins. 

Aside from the roasters, which provide 
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broken rock. At the top of the ro 
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It might be well at this point to € 
plain that the skips are laid loosely up 
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the spectacular element of the plant, the 


crushers are, of course, the most interest- 
ing from a popular and technical point 
of view. After the locomotive has hauled 
its train of flat cars to the shed, the train 
is broken up into sections of three cars 
apiece. There is a slight decline from 
the car-shed for about 500 feet, where the 
bottom of an incline reaching into the 
crusher house is met. The three cars 
travel by gravity along the tracks and 
partly up the incline, where they butt 
into a “dolly” car, which is provided with 
an automatic coupler. By means of this 
car the three flats are then hauled up the 
incline to the top of the rock-crushing 
house. 

In this rock-crushing house are situated 
the giant crushing rolls, and beneath 
these, the smaller rolls for crushing the 


fp Water Pipe from Reservoir 
Baw House 
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twenty-five tons each. They are capal 
of crushing any size of stone weighi 
five tons or less. The two rolls rotate 
opposite directions, and are made up 
chilled iron plates fitted on to a mandn 

The motor which operates the sk 
dump—as the hook apparatus is term 
—is enclosed in a gunny chamber whi 
is absolutely dustproof. This is a char 
ber which is made up of a skeleton fram 
work, and the housing of which is cor 
posed of gunny cloth. It is a feature 
all of the electric motors used in the Ec 
son works that they are enclosed entire 
in these dustproof gunny chambers, a1 
all of the gears are also enclosed in ge 
cases, to prevent their being interfer 
with by the dust which is prevalent in : 
parts of the mill. 

Immediately in front of the hoppe 


930 


and directly under the edge of the skip 
as it is placed in position for dumping, 
is a feed roll operated by an enclosed elec- 
tric motor, and which throws the rock di- 
rectly between the crushing faces of the 
giant rolls. This feed roll, together with 
the skip dump and the drum for hoist- 
ing the three cars up the incline to the 
rock-crushing house, is controlled from 
a platform to one side of the main hopper. 
On this platform are the two controllers. 
The cable drum which winds the cable 
for pulling up the cars to the crusher is 
operated by a 500-volt, 110-horse-power, 
General Electric motor. This is equipped 
with a solenoid brake for lowering the 
cars, and the resistance is disposed along 
the roof of the building. The three cars 
which are brought up at each time con- 
tain about fifteen tons, and a trip is made 
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once every four minutes, the crusher tak- 
ing care of the stone as fast as it can be 
brought up. l 

After the rock has been deposited in 
the hopper and passed through the giant 
rolls, it drops to a smaller hopper with 
a capacity of ten tons, and is fed out 
over a roller feed to the first set of thirty- 
six-inch rolls on the floor below. Then 
it passes by gravity through a second and 
third set of thirty-six-inch rolls. These 
thirty-six-inch rolls are thirty-six inches 
in diameter and thirty-six inches long, 
with a crushing face of twenty-eight 
inches. The first thirty-six-inch rolls have 
flywheels to enable them to crush the 
large pieces passed by the giant rolls. Both 
the first and second rolls are set rigidly 
at a fixed distance between the crushing 
faces, but the third set of thirty-six-inch 
rolls is held together by a set of coiled 
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springs. This latter set of rolls also re- 
ceives the spalls from the rock-drying 
house, which matter will be taken up in 
detail a little further on. 

After passing through the first set of 
thirty-six-inch rolls, the rock has been 
broken up into cubes of about three inchea 
cross-section. Passing through the sec- 
ond set; it is broken into pieces of about 
one-half this dimension; and, on passing 
through the third, it comes down to about 
one-half inch in cross-section and finer. 
From the third set of thirty-six-inch rolls 
the broken rock passes on to conveyor 
belt No. 100 to the rock-drying house. 

The crushing rolls in the rock-crushing 
house are driven from the engine room 
on the first floor by a 500-horse-power 
E. P. Allis vertical cross-compound con- 


densing engine. This runs at 100 revolu- 


tions per minute, and drives directly on 
a jack-shaft. On this shaft is one pulley 
with a seven-foot face, upon which are 
three belts driving the three sets of thirty- 
six-inch rolls. On the same shaft another 
pulley drives the giant rolls. Three gen- 
erators are also driven from a pulley on 
the same shaft. 

The broken rock, after being carried on 
the conveyor belt from the bottom of the 
rock-crushing house to the top of the rock- 
drying house, is allowed to fall by gravity 
through a series of grates and baffle plates, 
which are continuously heated by hot 
gases. On the first floor of the rock-dry- 
ing house are three furnaces, and the heat 
enters the drying flues in three places. A 
shaker engine draws the baffle plates in 
and out, and allows the broken material 
to fall through. These furnaces are 
equipped with blowers for forced draft, 
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when this becomes necessary. After the 
material has passed through these three 
stages, the rock has been thoroughly dried. 

The hot gases from the furnaces are 
exhausted from the top of the dryer by 
an eighty-inch exhauster, and delivered 
in a dust separator. The dust from the 
separator is delivered to conveyor belt 
No. 102, by screw conveyor No. 10114. 
The rock-drying plant is driven by a fifty- 
horse-power motor. 

After the rock has passed through the 
drying house it is conveyed by conveyor 
belt. No. 102, to transfer tower No. 1. 
At transfer tower No. 1 the rock is de- 
posited on conveyor belt No. 103, by which 
it ig taken to the rock stockhouse. This 
rock stockhouse is 462 feet long and has 
seven bins, each with a capacity of 1,500 
tons. Four of these bins are used for 


CRUSHER House Is at 

IN THE BoILER HOUSE AND THE TWO 
cement rock, and two for carbonate of 
lime, the extra bin being used for mixing 
purposes. Belt conveyor No. 104, on the 
top of the rock stockhouse, and belt con- 
veyor No. 106, on the bottom of the rock 
stockhouse, are used for mixing only, and 
the material may be taken from, and de- 
livered to, any of the bins by these two 
conveyors. This mixing process is neces- 
sary for the reason that sometimes the 
rock, as quarried, runs high in lime, and 
at other times runs comparatively low. 
By carrying the cement rock back and 
forth through transfer tower No. 2, it 
is thoroughly mixed and ensures a uni- 
form product. 

After the material has been thoroughly 
mixed it is fed out from the different hop- 
pers over a feed roll, and delivered on 
belt conveyor No. 105, at the bottom of 
the rock stockhouse, and transferred to 


7 O - 


, hins, one for limeston 


December 26, 1903 


lt conveyor No. 10 
is carried to the welg 


rock, each having £ 
tons. From these 
which is up to this 
delivered into werg’ 
very interesting 6t 
After the chemist ha 
le for the value of 
a certain proportion 
to the weighing bins 
so that, after the p 
been deposited on 
wale beam closes 
which cuts off any 
cement rock and li 
quantities, are the 
chutes going to a 


THE Lert TO THE 
STACKS IX THE R 
them thorough 
material to con 
belt, in turn, de 
stockhouse or “$ 
a Capacity of 1 
for grinding, 
material is fed 
Conveyor No, 
the chalk-grin 
on belt convey 
blower house 
two “Qy du 
feeds eight b] 
passing throug 
& eet of baffle 
air is passing 
ries the dust 
ber, where th 
n account o 
air. The aj 


iia paa te bei 
le Tock has been thorouch: k i 
ot gases from the il 
1 from the top of the 

; ane 
y-2nch exbauster and bie i 
Separator. The dust frp: 
is delivered to cone i 
Y Screw conveyor Na, lt. 
Irving plant is driven byt, 
'T motor, | 
e Tock has passed throng) + 
ise It is conveyed by orae 
X, to transfer tower Xi 
"tower No. 1 the mek sé 
vevor belt No. 103, brats, 
to the rock stockhone, Ti ** 
"use 18 462 feet long and: 
ash with & capacity of 13 

of these bins are wed f+ 


J. Crvsage Horse Isat 
teR Horse AND THE Tw 
| two for carbonate 
1 being used for mini 
nrevor No. 104, 02 the 
secchouse, and belt ce: } 
the bottom of the rods 
į for mixing only, 
e taken from, and de 
she bins by these ' 
‘xing process is 10% 
, that sometime the 
ins high in lime, # 
, comparatively 1 
ment rock 
for tower No. ?, ; 
and ensures g W 


pomm 


———— 
, — 


a 
——— 


December 26, 1903 


belt conveyor No. 107. On this belt it 
is carried to the weighing house. In the 
top of the weighing house there are two 
bins, one for limestone and one for cement 
rock, each having a capacity of. sixty 
tons. From these bins the material, 
which is up to this point separated, is 
delivered into weighing bins. This is a 
very interesting stage in the process. 
After the chemist has laid out his formu- 
le for the value of the several elements, 
a certain proportion of each is delivered 
to the weighing bins. The scales are set 
so that, after the proper proportion has 
been deposited on the weighing pan, the 
scale beam closes an electrical circuit 
which cuts off any further supply. The 
cement rock and limestone, in the proper 
quantities, are then delivered through 
chutes going to a feed roll, which mixes 
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bins and returned to the blowers by 
means of pipes, while the dust is removed 
from the bins by scraper conveyors Nos. 
113 and 114, and delivered on belt con- 
veyor No. 115, which takes it to the chalk 
stockhouse. The coarser material, which 
is rejected by the blowers, is carried by 
chutes to belt conveyor No. 112, which 
transfers it to belt conveyor No. 110, and 
this belt takes it back to the feed rolls 
over the chalk-grinding rolls. 

The chalk-grinding rolls are twenty- 
eight inches in diameter and have an 
eight-inch face. One roll is driven from 
a main shaft, and the other two rolls are 
driven by friction from the direct-driven 
roll. The pressure between these rolls— 
which varies from 14,000 to 18,000 
pounds per square inch—is obtained by 
having a set of loose sheaves on the ends 
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ment there is a motor-generator set us 
as an equalizer. Each of the latter e 
gines has a flywheel on both ends of t 
shaft, and one engine drives two Gene 
Electric direct-current generators at 2 
volts, 800 amperes, 425 revolutions Į 
minute. The other engine has a flywheel 
each end of the shaft, with two belts- 
each flywheel, driving one General Elect: 
250-volt 220-ampere generator, one Ge 
eral Electric 250-volt 260-ampere geni 
ator, and two old-style Edison bipol 
lighting machines. In this engine roc 
these is a handsome black slate swit 
board, equipped with switches, measuri 
instruments and regulators. The apy 
ratus now installed is temporary, a: 
ultimately will be replaced by a gene 
power station with direct-connected co: 
pound engines. a. 
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them thoroughly, delivering the mixed 
material to conveyor belt No. 108, this 
belt, in turn, delivering it to the small rock 
stockhouse or “bijou.” This “bijou” has 
a capacity of 1,000 tons of material ready 
for grinding. From this point the mixed 
material is fed out by a feed roll on belt 
conveyor No. 109, where it passes under 
the chalk-grinding rolls and is delivered 
on belt conveyor No. 111 at the top of 
blower house No. 1. This conveyor has 
two “S” dumps, each of which dumps 
feeds eight blowers. The material, after 
passing through the blowers, falls through 
a set of baffle plates, while a current of 
air is passing through it. The air car- 
ries the dust into a large settling cham- 
ber, where the dust settles to the bottom 
on account of the reduced velocity of the 
air. The air is taken from the top of the 


of the two outside rolls, with an endless 
wire rope weaved over them, similar to 
a block and fall rig. There is a sheave in 
the bight of this rope which is connected 
to a cylinder to which compressed air may 
be admitted at any pressure. By this 
means there is no pressure on the bear- 
ings of the rolls when crushing, except 
that due to the weight of the rélls them- 
selves. 

Adjoining ‘the chalk-grinding house is 
engine house No. 2. This contains an 
E. P. Allis vertical cross-compound con- 
densing engine of 750 horse-power, this 
engine driving the main shaft, which, in 
turn, drives the chalk-grinding rolls. 
There are also in this engine room two 
Armington & Sims horizontal engines 
of 300 horse-power, each driving lighting 
generators, In addition to this equip- 


The capacity of the chalk stockhous 
1,000 tons of material, and this is mo 
from the building by screw conveyor | 
116. This conveyor is pivoted at gne | 
and travels on a track at the other. 
delivers the material to belt conveyor ` 
117, which transfers the same to scra 
conveyor No. 118, and this conveyor « 
tributes the material into the bins 
the roasters. 

The roasting house is, no doubt, 
most interesting part of the whole pl: 
It is here where there has been can 
out one of the most remarkable of e1 
neering feats. The roasters are sectic 
cast-iron cylindrical shells 150 feet 
length. These have an outside diam 
of nine feet and an inside diameter of 
feet, and are lined with firebrick. F 
of the roasters hasa capacity of 900 | 
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rels of cement for a day of twenty-four 
hours. They have a pitch of about four 
feet in one-hundred, and, as they are re- 
volved, the material works down the slope. 
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per cent of it passing through a 200- 
mesh screen. The clinking zone is about 
sixty feet long, commencing ten feet from 


delivery, and thirty feet from the end 
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Under each roaster are fifteen sets of 
friction wheels, and the roasters are re- 
volved on these wheels through a motor 
and gearing. The main gear is situated 
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of the roasters. The heat is supplied 
to the matter in the roasters in a novel 
way. Pulverized gas coal is delivered 
from an elevated bin and injected into 


Tue AUTOMATIC Sxir Dump, Eprson PORTLAND CEMENT Company, New VILLAGE, N. J. Tuis 
Dump Is WorKED BY ELECTRIC Motor, as Is Avtso THE HOISTING APPARATUS FOR ELE- 


VATING THE CARs. 
oF DuMP. 
a little below the centre of the roasters, 
and the shell is turned by a twenty-five- 
horse-power motor. The material comes 
into the back of the roasters, about ninety 


THe APPARATUS Is CONTROLLED BY OPERATOR ON PLATFORM TO RIGHT 


the roaster by compressed air at a press- 
ure of 100 pounds. The amount of coal 
fed to the roasters is regulated by fric- 
tion-driven screws. As the chalk passes 
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through the roasters it comes in contact 
with this burning coal. The resulting 
clinker falls by gravity into a revolving 
cylindrical cooler, and from this into 
bucket conveyors Nos. 125 and 126. The 
latter conveyor delivers into the first 
clinker-crushing rolls. Then the material 
passes to the second clinker-crushing rolls, 
and by gravity to elevator No. 127. This 
elevates it to scraper conveyor No. 128, 
from which it is distributed to the clinker 
stockhouse, which has a capacity of 2,500 
tons. These are thirty-six-inch rolls, and 
are duplicates of those described in the 
crushing plant. 

The crushed clinker is taken from this 
stockhouse by chutes to belt conveyor No. 


ONE OF THE ENGINES, EDISON PORTLAND CE- 
MENT Company, New VILLAGE, N. J. 
129. Here the proper amount of sulphate 
of lime or gypsum is added, and the ma- 
terial is then taken by belt conveyor No. 
130 to elevator No. 131. The same process 
as that in the chalk plant is repeated here, 
the fine material settling into the dust 
chamber and being transferred by scraper 
conveyors Nos. 139 and 140, from which 
it is taken by belt conveyors Nos. 143 and 
144 to the cement stockhouse, which has 

a capacity of 100,000 barrels. 

The coarse material which is rejected 
by the blowers in blower house No. 2 is 
carried back by belt conveyor No. 138 to 
belt convevor No. 132, which delivers it to 
the feed roll hopper over the grinding 
rolls. It is then taken through the same 
process until it has been reduced to a state 
fine enough to be deposited by settling in 
the settling chambers. 

The cement, which is ground so that 
eighty-five per cent passes through a 200- 
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mesh screen, is dumped into two piles in 
the cement stockhouse, and beneath these 
piles there is a traveling screw conveyor, 
No. 145. This conveyor delivers from 
either pile to screw conveyor No. 146, and 
from this conveyor the material is taken 
by belt conveyor No. 147 to the bins of 
the packing house. The packing house 
contains four bagging and two barreling 
machines. 

A very interesting part of the process 
is the preparation of the coal for use in 
the roasters. It is brought in on hopper 
cars and dumped over a grizzly. The 
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110-inch blower forces the air through 
steam coils to the dryer at the rate of 30,- 
000 cubic feet per minute. Conveyor belt 
No. 177% receives the coal from the stor- 
age hopper after it has passed through 
the drying plates, and from here it is 
taken to a Smidth ball mill by belt con- 
veyor No. 178. In the ball mill it is con- 
tinuously pounded in a revolving shell 
which is partially filled with steel balls. 
From this mill it is conveyed by screw 
conveyor No. 17814 to the tube mill. 
This tube mill is a long cylindrical 
shell, partially filled with quartz pebbles, 
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from this bin the coal is carried dire 
to the bins at the roasters by screw col 
veyor No. 137. 

The steam supply for the whole plar 
is furnished by three vertical Clima 
boilers of 2,000-horse-power capacit 
The compressed air is furnished by tw 
McKernan Drill Company’s air compre: 
sors. These supply the compressed a. 
for injecting the pulverized fuel into tk 
roasters, and also for the air used in regi 
lating the pressure on the twenty-eigh 
inch rolls in the chalk-grinding house an 
in the clinker-grinding house. 


THE Roasters, EptsoN PorRTLAND CEMENT Company, NEw VILLAGE, N. J. Tarse Kins ARE Eaca 160 Feet Lone, AND ARS OPERATED 
CONTINUOUSLY, BEING REVOLVED BY TWENTY-FIVE HoRsE-POWER ELECTRIC Motors. 


fine coal falls through this grizzly into 
a large hopper, from which it is fed by 
feed rolls to conveyor No. 175 to the coal 
stockhouse. This coal stockhouse has a 
capacity of 400 tons. From the coal stock- 
house it passes by means of belt conveyors 
Nos. 176 and 177 to the hopper over 
the coal dryer. The coal dryer consists 
of cast-iron sectional box, six feet by seven 
feet twelve feet. The coal passes down on 
either side by means of baffle plates to a 
storage hopper below. The heated air 
is forced into the dryer and passes through 
the coal, absorbing all its moisture. A 


by means of which the coal is further 
pulverized. The ball and tube mills are 
driven from a line shaft, and the engine 
driving this shaft is a 250-horse-power 
horizontal tandem-compound. The ex- 
haust from this engine is used in heat- 
ing the coils through which the air is 
forced to absorb the moisture from the 
coal. The pulverized coal, after leaving 
the tube mill, is forced by a screw con- 
veyor to transfer tower No. 5. This trans- 
fers it on another screw conveyor, which 
delivers it into the fine coal stock-bin. 
The capacity of this bin is 100 tons, and 


A thoroughly equipped machine sho 
is an important adjunct to the plant. Th 
shop is 360 feet long and sixty feet wid 
The castings for different machinery a 
received here and finished up. ‘There 
also a department for structural ironwot 
in this machine shop, a pattern shop, ele 
trical repair room, a carpenter shop, sto 
age for patterns, and a storage room f 
repair parts. 

The laboratory is situated in the offi 
building. This includes the physical tes 
ing room and the analytical departmer 

A complete system of signele has bes 
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established from the superintendent’s 
headquarters at the office to every fore- 
man of a department throughout the 
works. There is also an annunciator sys- 
tem, by which any foreman can call a 
messenger for the delivery of reports to 
the office. 

An elaborate oiling system has been es- 
tablished, whereby all of the oil is fed di- 
rectly to the parts requiring lubrication. 
The oil which passes through the different 
parts of the machinery is collected by 
gravity in tanks, from which it is pumped 
to a filtering apparatus. in the oilhouse. 
This oilhouse is located practically in the 
centre of the works. After the oil has 
been : filtered. it is pumped from the oil- 
house to individua] tanks in the top of 
each of the buildings, from which it drops 
by gravity to the necessary -ports. The 
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OVERHEAD HIGH-TENSION DISTRIBU- 
TING SYSTEMS IN SUBURBAN 
DISTRICTS." ` 


BY GEORGE H. LUKES. 


An overhead distributing system muat 
be constructed so that the service will be 
reliable and not subject to frequent in- 
terruptions. The voltage regulation must 
be as good as possible and danger to life 
from fire reduced to a minimum. ‘This 
can be accomplished without adopting an 
extremely expensive method of construc- 
tion. The great proportion of accidents 
and interruptions are caused by defects 
which are very easily guarded against, 
provided they are looked for. It is not 
the intention here to lay down rules 
for the construction of pole lines, but 


to draw attention to certain points which 


THE LEAVING END OF THE ROASTERS, WHERE THE CLINKER FALLS INTO AN ELECTRICALLY 
DRIVEN BUCKET CONVEYOR TO BE CARRIED TO THE CLINKER CRUSHING ROLLS. 


supply of oil to the working parts is regu- 
lated by needle valves, and.-is also in very 
nearly every case sight-feed.. A 500-volt 
generator is used for supplying current 
for a water power station. The company 
has established a reservoir holding 5,000,- 
000 gallons of water, and this is served by 
a Worthington triplex pump. 

The buildings are constructed through- 
out of structural steel and concrete. The 
different rolls are supported upon massive 
stone pillara, and the crushing house is 
a substantial concrete and steel structure. 
There. are about 100 electric motors in 
use for conveyors, elevators and blowers, 
supplied by ten generatora. All of the 


electric wiring is weatherproof and fire- 
proof, and the construction is such as to 
render the possibility of damage by fire 
slight. In fact, the precautions are so 
numerous and well designed that the 
chance. of accident of any nature is al- 
most entirely eliminated. 


experience has shown to be often neglect- 
ed. 

Main Lines and Branch Circuits— 
Main lines leading from stations should 
be on not less than forty-foot, and pref- 


erably on forty-five-foot poles. This gives 
plenty of room for additional circuits and 
makes it easier to cross above telephone 
and telegraph lines. The branch circuita 
can be on shorter poles, but it is not 


advisable to use poles shorter than thirty 
feet. Where branch lines are taken off, 
the poles should be doubled-armed and 


buck-armed. Transformers, fuses, light- 


ning arresters and other devices should 
not be inatalled on main lines where it 
can be avoided. 

Poles—In the Middle West, the poles 
available at present are Michigan white 
cedar and Idaho cedar. Michigan poles 


_—_—_—_— 
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1 Abstract of a paper presented at the 182d ; 
the American Institute of Elect meeting of 
York December 18, 1203. ectrical Engineers, New 
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are better proportioned than western poles 
and are longer lived. Michigan poles 
should have a top diameter of not less 
than seven inches. If western poles are 
used, it is well to note that eight or 
nine-inch tops should be specified in order 
to obtain proper butt diameter. Michi- 
gan poles are sorted and sold under the 
specifications of the Northwestern Cedar- 
man’s Association and it is therefore 
cheaper to buy under the above specifica- 
tions and sort out to suit. Poles should 
be shaved, roofed and given one coat of 
paint in the yard. Poles are painted in 
order to improve their appearance, but 
the question of whether or not it adds to 
the life of the pole is an open one. In 
setting, particular care must be taken 
to select the best poles for the corners, 
turns, and ends of the line. If the line 
is on a highway that curves, set as many 
poles in a straight line as possible and 
make the turns on one or two poles, which 
can then be properly guyed. A line that 
changes its direction at every pole can 
never be held in position. Poles should 
be doubled-armed at corners, curves and 
ends. 

Guying—This is one of the most im- 
portant features in pole-line construction 
and is often neglected. Corners, junc- 
tions and ends should be carefully guyed. 
Wherever the line changes in direction, 
even if the change is very slight, a guy 
should be placed. Patent guys and land- 


- anchors should be used with great caution 
< and only on light work. The best guy is 


the old-fashioned one consisting of a guy- 
stub, set at some distance from the pole 
with a galvanized iron anchor rod-bolted 
to a slug buried in the ground. Strain 
insulators should be inserted in the guy- 
wire and care should be taken to make 
sure that the anchor-rod and guy-wire 
attached to it are grounded electrically. 

Cross-Arms—The best cross-arms at 
present are made of southern yellow pine. 
They should be straight-grained, well 
seasoned, free from knots, and purchased 
unpainted. They are the first part of 
the line to give out. The action of the 
sun’s rays causes the arms to crack on 
top and they soon rot around the pin- 
holes. The usual method of treating is 
to paint them with white lead and oil, 
but in the West cross-arms boiled in car- 
bolineum have been used to some extent. 
The matter of the proper dimensions and 
pin-spacing for cross-arms has not re- 
ceived the attention it should, and it is 
high time that an attempt be made to 
standardize four, six and eight-pin arms 
for use on circuits up to 5,000 volts. The 
proper six-pin arm for such use should 
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have approximately the following dimen- 
sions: section, three and one-quarter 
inches by four and one-quarter inches; 
length, eight feet; spacing, between pins 
about sixteen inches, between pole-pin 
about twenty-two inches. Cross-arma for 
junction holes should be of special size 
with greater distance between pins. 
Insulators—The ordinary deep-grooved, 
double-petticoated insulator has proved 
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work, linemen of considerable experience 
are needed, because only long years spent 
in repair work gives the ability to predict 
where trouble is likely to occur. 
Accidents caused by overhead wires are 
remarkably infrequent, considering the 
number of miles of pole lines operated. 
They occur most often to electric line- 
men, less often to telephone linemen and 
very rarely to citizens. Accidents to line- 


s 


casion to come near such third rail, a 
in addition there will always be a gr 
source of danger due to the fact that 
car may be derailed, or that some ir 
material may become detached and ma 
a short-circuit between such third r 
and the train. 

“(4) That this third-rail danger m 
be lessened by the subdivision of the thi 
rail into sections with provision for t 


‘Ovlation and it js toe: 
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roofed and given one se 
e vard. Poles ar pte 
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automatic supply of the required amou 
of current to each section only as - 
quired, but that such arrangement w 
only minimize the third-rail danger. 
“(5) That such third-rai] danger m 
be entirely obviated by resorting to t 
use of overhead conductors, for which 1 
elevated structure ia peculiarly suited. 


“(6) That there never was a good ri 
son why the overhead wire should r 
have been used. 

“In support of these last two propo 
tions it may be stated that the third-r 
is impossible for use on main railways 


men can largely be prevented by employ- 
ing on live work only steady and tried 
men and using the inexperienced men and 


floating linemen on new construction 
work. Accidents to telephone linemen are 
mostly the result of want of care on the 
part of the men themselves. Accidents 
to citizens can be reduced to a minimum 
by care in constructing and maintaining 
lines. 

The danger from fire is in the possi- 
bility of high-voltage current reaching 
buildings; first, through defective trans- 
formers, and secondly, through crosses 
between primaries and telephone wires. 


satisfactory on 2,000-volt incandescent 
and 4,000-volt arc circuits. It is perhaps 
advisable to use triple-petticoat insulators 
on 4,000-volt polyphase work. 

Fuse blocks and lightning arresters are 
sources of trouble on pole lines. In some 
instances systems have been operated en- 
tirely without fuse blocks on the outside 
lines excepting, of course, the transformer 
blocks. The best plan is to install them 
on branch lines where there is a chance 
for trouble. Lightning arresters should 
be installed to protect groups of trans- 
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formers and branch lines. They should 
be frequently inspected and the ground 
wires tested. 

Transformers should be hung on 
double-arms below the lowest arm. If 
they are of large size the arms should 
be extra heavy and bolted securely to the 
pole. Methods of bringing the primary 
wires down from the circuit to the trans- 
former are various and all are open to 
objections. . 

It is usually impossible to keep a regu- 
lar arrangement of circuits upon cross- 
arms for the reason that as the business 
grows, circuits of all kinds are added. It 
is very desirable, however, that circuits 
be kept in the same relative position 
throughout their length in order to facili- 
tate tracing. Houses should be, as far as 
possible, grouped upon three-wire second- 
aries which should be carried alone on the 
lower arm. The installation of 200-400 
volt, three-wire secondaries would facili- 
tate this work wonderfully in scattered 
districts. The neutrals of three-wire sec- 
ondaries should be grounded on the first 
pole away from the transformer. 

All series alternating arc lamps should 
be provided with absolute cutouts and 
high-voltage insulators in the lowering 
cable. Windlasses for raising and lowering 
lamps should be permanently grounded 
and an arc lamp when suspended from 
span-wires should be connected so that, 
should it fall, the lamp will not fall toward 


the windlass but away from it. 


The importance of frequent inspections 
of pole lines can not be overestimated. 
Old pole lines can be made very reliable, 
provided they are well guyed and weak 
points kept in repair. For inspection 


The first can be eliminated by grounding 
the secondary; the second can be made 
remote by proper cooperation between 
electric light and telephone companies in 
the erection of junction poles and sub- 
stantial construction. The danger from 
fire is somewhat overestimated and it is 
to be sincerely hoped that any restrictive 
regulations will not only be carefully con- 
sidered before final action is taken, but 
worked out in actual practice to deter- 
mine whether or not their enforcement 
would introduce risks which would more 
than offset any advantage gained. 

< 
Mr. Westinghouse on “The Third- 

Rail Danger.” 

Replying to a request for an opinion 
on the danger of a third-rail system, in 
city tunnels, Mr. George Westinghouse 
has written the following letter to the 
New York Evening Post: 

“Replying to your letter of December 
12 concerning the third-rail question, I 
think the following points will be gen- 
erally admitted: $ 

“(1) That the operation of the elevated 
trains by electricity has been an undoubt- 
ed success, and an enormous advantage 
to the traveling public, notwithstanding 
the fact that the continuous third rail 
has been employed to supply the current. 

(2) That the deaths and injuries to 
passengers and employés, considering the 
number of people involved, compare most 
favorably with any other railway opera- 
tion in the world. 

“(3) That if a third rail charged with 
an immense power of electricity and lo- 
cated upon the surface near the other rails 
is to be used for the supply of electricity 
to the trains, then there will always be 
a source of danger to those who have oc- 


important junctions and terminals; tł 
the Pennsylvania Railroad does not p 
pose to use the third rail in its und 
ground work between New Jersey a 
Long Island; that the overhead wire v 
used at the Zossen experiments in G 
many, when a speed of 120 miles per ho 
was obtained; and finally, that the N 
York Railroad Commissioners have - 
cently declared that they would not p 
mit the use of a third rail on interurb 
lines crossed many times by highways. 

“It may seem to be heresy to advoc: 
the use of the overhead wire, but I venti 
to predict that there will be a compl 
revulsion of feeling on this point. Wh 
I speak of an overhead wire, I do í 
mean the slight construction which | 
prevailed, and the breaking down of whi 
has occasioned trouble, but a substant 
engineering arrangement so erected tl 
it would, in fact, not be an offense to t 
eye. It is obvious that the use of 
overhead trolley, with the removal of 1 
third rail, would make impossible t 
present risks of short-circuits betwe 
the car or parts of the car and the thi 
rail; but it would leave other questic 
yet to be settled; namely, first, the pro] 
application of the electric apparatus 
those cars, so that in no event could 1 
passengers be frightened by a short-c 
cuit visible to them, and this means tl 
all of the wiring and electrical apparat 
would have to be located beneath the b 
tom of a fireproof car and with no wi 
carrying large currents above the flo 
or near the ends of the cars which mig 
be damaged by accident. 

“I am satisfied, from my conferen 
with railway officials, that they are m 
ing in the right direction and giving t 
subject the attention it deserves; but 
must be borne in mind that it has — 
quired experience to demonstrate what 
necessary for safety. 

“Very truly yours, 
“GEORGE WESTINGHOUSE. 

“New York, December 14, 1903.” ` 
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STANDARDIZATION OF APPARATUS. ' 
BY J. ©. KELSEY. 


Before railways had grown to such ex- 
tent that they had reached the terminals 
of other railways, each system made use 
of its own particular standards. For in- 
stance, one system had a ‘broad-gauged 
track and axle, another a narrow-gauge 
and still another an intermediate-gauge. 
When conditions due to modern business 
methods demanded a rapid and uninter- 
rupted interchange of traffic between all 
parts of our country, the terminals of a 
certain system were extended to mect the 
terminals of another system, and a com- 
mon width of truck and axle became 
necessary. This resulted in what is called 
the standard gauge, and now all rolling 
stock is built to operate on this gauge, 
making possible the fast freight and com- 
fortable through passenger service of the 
present day. 

When telegraph companies were oper- 
ated by different managements in the dif- 
ferent districts of the country, each man- 
agement had its own particular style of 
apparatus, and manner of operating it. 
Some systems used fast machine operat- 
ing, and others, the slower manual meth- 
od. . As a consequence the systems could 
not be operated as a unit, and much time 
and expense were necessitated in getting 
long-distance service, because each system 
had to operate and record the message in 
its business way. Like the railroads, the 
telegraph met a demand for through serv- 
‘ce between cities and districts, and this 
necessitated a similarity in the style and 
usage of the apparatus in both sending 
and receiving systems. This similarity or 
standardization has given to the public a 
more rapid and reliable telegraph service. 

Telephone systems, trying to compete in 
the transportation class, are naturally sure 
to encounter the same, and they are en- 
countering the same, demands that are 
made upon the telegraph and railway. No 
longer can the telephone subscriber be 
confined to a limited district. He desires 
to talk to his neighbor, and that neigh- 
bor may be one mile or forty miles dis- 
tant, or he may be one thousand miles 
away, in another management's district. 
Whatever the case, the subscriber wants 
to hear his neighbor’s voice or his cus- 
tomer’s voice or his client’s voice, Just as 
plainly as in ordinary conversation, and 
he does not care to have his message re- 
peated by a careless operator, any more 
than the passenger bound for New York 


1 Abstract of paper read before the Interstate Inde- 
ee Telephone Association, Chicago, DI., December 
, 1908. 
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would care to change cars at Cleveland 
and Buffalo. Therefore, successful com- 
petition in telephone transportation de- 
mands standard tracks, that through con- 
nection may be made, and efficient ap- 
paratus, that will operate as a unit with 
this track, at both sending and receiving 
ends. 

Experience has already decided the 
gauge of the telephone transportation 
track—copper wires. Whatever the lo- 
cality of this track or line, its characteris- 
tics are in general the same. It is a 
well-known fact that this line must be 
transposed and well balanced to be quiet 
under all disturbing conditions. If of 
a considerable length, it becomes very 
sensitive to unbalances, and upon connec- 
tion with a local exchange subscriber will 
quickly prove the unbalanced condition 
of the local switching apparatus, which 
would never be disclosed by a short toll 
line, or a purely local line. But if this 
toll line extends into territory where 
trolley wires, high-tension and electric 
light wires abound, it develops still more 
decided characteristics. It becomes su- 
persensitive, and may be said to be looking 
for trouble. The unbalance that the long 
unexposed toll line would not detect will 
now be disclosed by a roar so great as to 
forbid conversation. 

As the interurban lines, with their ac- 
companying high-tension wires, invade 
the country, each and every exchange 
operator will inevitably experience this 
changed condition of his toll line. His 
local lines and switching apparatus, which 
once gave him good toll service, will be 
rendered comparatively useless, as the 
oversensitive toll line will not permit of 
the least unbalance. If this oversensitive 
line connects with an exchange using 
serics drops in circuit, the connection will 
be too noisy for use. If it connects with 
a common return system, great noise will 
result. If it conrfects with a inetallic 
exchange, with lines having bad joints 
and careless structure, the connection will 
also be too noisy for use. If it connects 
with a well-balanced metallic system, 
using cheap or poorly designed transmit- 
ters, poor transmission will result. If it 
connects with a common battery system, 
using twenty-volt battery pressure, the 
connection is noisy, and the signals are 
rendered inoperative. The same condition 
will apply to the forty-volt common bat- 
tery system. Therefore, in view of the 
great number of independent exchanges, 
it is not likely that every exchange owner 
will consent to the making of radical 
changes. He will consent to any moder- 
ate change that will ameliorate conditions, 
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and luckily, the repeating coil, if properly 
designed, will accomplish the result. This 
sadly neglected device must receive first 
aid and attention in the campaign of 
general standardization. 

What does general standardization 
mean? Does it mean that each and every 
system shall be manufactured by the same 
company? No! Every company can manu- 
facture standard drops, relays, ringers, 
generators and other devices. It means 
that a standardized system is one, if ap- 
plied to local battery, that will operate in 
direct conductive relation with the stand- 
ard toll line track, without the least noise 
due to unbalance, thereby giving absolute 
sway to the voice tones. To attain this 
efficiency, a system would have to have 
balanced and well-insulated metallic lines, 
1,600-ohm bridging bells, 1,000-ohm 
clearing-out drops, and open-circuit gen- 
erators. The absence of repeating coils 
and series apparatus would be quite con- 
spicuous. However, if it is necessary to 
have a grounded party enter the stand- 
ard exchange, a suitable repeating coil 
should be placed in circuit between the 
terminal arrestor and the line jack. What 
would be a suitable repeating coil? Can 
a single standard repeating coil be made? 
No! there is more difference in repeating 
coils than in any other telephone appa- 
ratus. Like lighting and power trans- 
formers repeating coils should be built for 
load and frequency, and carefully con- 
structed. But as they are not a part of 
a standard system, no time will be spent 
on their characteristics by this paper. 

What is a standard common battery 
system? It is one that will give a quiet 
line connection, and efficient transmis- 
sion between the long-distance points. But 
strange to say, at this very moment, there 
is an idea gaining ground that common 
battery transmission has not come up to 
standard. As a result, one will find many 
companies maintaining local battery sta- 
tions for long-distance service. It is an 
unfortunate condition, and I am com- 
pelled to admit the justification of the 
idea. The blame does not rest upon the 
system, because all transmitters have a 
central source of energy, for no reason can 
exist why a common battery transmitter 
can not be made just as good as a local 
battery transmitter. Nor is it a question 
of battery voltage, for on local service, one 
can not tell the difference between 
ten, twenty or forty volts, transmission 
being the best in all cases. But why 18 
there difficulty upon long-distance con- 
nections? It is because of the generally 
mistaken idea among telephone engineers 
of the value of the electromotive force of 
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the alternating currents of common bat- 
tery voice currents, which leads to the im- 
proper design of the repeating coil between 
the common battery subscriber and the 
long-distance line. 

In explanation, a comparison will be 
made. It is conceded that a local bat- 
tery induction coil must have compara- 
tively few turns in the primary, and a 
great number of turns in the secondary, 
in order to transmit a small amount of 
current at a high pressure, and avoid the 
losses which would result from heavier 
current and low electromotive force. We 
will all admit that if this induction coil 
had equal turns on secondary and pri- 
mary, we could not look for very good 
results on long-distance service. This is 
precisely the difficulty the common bat- 
tery systems are contending with. They 
either use repeating coils of equal wind- 
ings, of no potential raising power, or 
condensers with the effect exactly the 
same, and then expect a low electromotive 
force to transmit the voice currents to 
great distances. For the electromotive 
force of common battery voice currents i8 
low, very low, and it is safe to say that 
it does not exceed the primary voltage 
of local battery instruments. If it is 
necessary in local battery practice to raise 
this low primary voltage to a high sec- 
ondary voltage, running up into hundreds, 
why is it not necessary for the common 
battery systems to adopt the same prac- 
tice? Common battery systems can be 
standardized, and the subscribers deserve 
it, for they do the bulk of the long-dis- 
tance business. 


A New Submarine Cable Plant. 

The John A. Roebling’s Sons Company 
has just completed a new building which 
will enable it to largely increase its prod- 
uct of insulated wires and cables of all 
kinds, and will provide room for intro- 
ducing on an adequate scale the manufac- 
ture of submarine cables. It has made 
submarine cables for many years, but 
this part of its business seems to 
demand greater facilities, and to pro- 
vide for this, one of the largest and 
most complete plants in this country will 
be installed. 

The new buildings are located so that 
shipments may be made either by water 
or rail, and the company will soon be 
in a position to solicit the largest con- 


tracts in this line. 


Both rubber and gutta-percha core is 
used, and its present large rubber plant 
will take care of those orders calling for 
insulated cables. Formerly it has im- 
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ported gutta-percha core, but it is its in- 
tention, in the new plant, to provide a 
complete factory for manufacturing this 
core under the direction of a most com- 
petent and experienced manager, who has 
had a long and successful experience 
abroad in this kind of work. 

It is the company’s intention to so 
equip its new factory that submarine 
cables of any kind of core, with any de- 
scription of armor, may not only be made, 
but it will also provide the necessary ap- 
paratus and equipment to lay any of 
the cabics it manufactures. 

The Roebling company will be in a 
unique position among American manu- 
facturers, not only in the variety of in- 
sulations it can furnish, but also from 
the fact that it will be prepared to take 
contracts to turn over to the purchaser 
the submarine cable, laid and ready for 
use. It will also have the advantage of 
manufacturing all the constituent parta 
of a cable, viz., copper wire, insulated 
core and armor wire. This should 
not only reduce the cost, but it should 
cnsure to the purchaser the best materials, 
all manufactured under one supervision, 
and for which one company will be re- 
sponsible. 

The Roebling company has a reputa- 
tion for taking large contracts, and its re- 
sponsibility is also well and favorably 
known. It is expected that the new fac- 
tory will soon be engaged on laige gov- 
ernment contracts for this class of ma- 
terials. 

eee pean 
The Opening of the New Bridge be- 
tween the Boroughs of Manhat- 
tan and Brooklyn, New York 
City. 

On Saturday, December 19, the formal 
exercises connected with the opening of 
the new Williamsburg bridge, joining the 
boroughs of Brooklyn and Manhattan, 
New York city, were held. The officials 
of both boroughs marched across with 
their escorts from the two ends of the 
bridge, meeting in the centre, where the 
formal exercises of opening were com- 
menced. Mayor Low and President 
Swanstrom, of the Borough of Brooklyn, 
then led the way to the Brooklyn side, 
where, in the eastern district, a pageant 
was reviewed and congratulatory exer- 
cises held at the plaza, at the Brooklyn 
end of the bridge. The different organi- 
zations representing the business interests 
of Brooklyn, and several military organi- 
zations, were in line. 

Among the more prominent officiala 
were Mayor Low, Borough President 


Cantor, of Manhattan; Alderman J 
H. McInnes, vice-president of the > 
of aldermen; James B. Reynolds, N 
Low’s secretary; Comptroller G 
Captain Perry, of the Brooklyn 

Yard; Health Commissioner Lec 
Lieutenant-Commander Barry, of 
United States Navy; Chief Judge . 
B. Parker, of the Court of Appeals 
mer Governor Levi P. Morton; ] 
Commissioner Greene; J. Edward & 
strom, borough president of Broo 
Joseph Cassidy, president of the Bor 
of Queens; Bridge Commissioner G 
Lindenthal; Lefferts L. Buck, chief 
neer of the department of bridges; 
L. Shea, former bridge commissi 
David A. Boody, Charles A. Sch 
Frederick W. Wurster, Daniel D. 

ney, Albert C. Chapin, former mayi 
Brooklyn. © There was also a notab 
tendance of engineers and city off 


Electric Lighting of the Well 
Canal. 

It is reported that the work of ir 
ing the are lighting equipment fo 
Welland canal is now under way. 
proposed to place a 2,000-candle- 
alternating-current enclosed arc 
every 500 feet along the canal, wit 
lamps at each lock. The contract f 
erection of the necessary poles has 
given to Mr. Joseph Battle, of Th 
Canada, and tenders will shortly be 
for the electrical supplies, incl 
arc lamps, transformers, transm 
line material, and for the construct 
the line and terminal station. Th 
minal station is to be located at Th 
Canada. It is proposed to install 
phase circuits for distributing the cı 
to the motors for operating the lock 
weirs, bridges and yard shops. Thi 
coln Electric Light and Power Con 
St. Catharines, Canada, has been gi 
ten years’ contract to furnish the 


trical energy. The plans for the cor 
equipment of lighting the canal 
prepared by Roderick J. Park 
Toronto, Canada. 
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American Electrochemical Soc 

The executive committee of the A 
can Electrochemical Society is requ 
papers from members, to be presen 
a meeting of the New York section, 
will be held at an early date—pr 
during the month of January. Sho 
formal talks on any practical subje 
especially solicited. Mr. Alois 
Isakovics is the secretary-treasuret 
Kast 121st street, New York city. 
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The American Institute of Electrical Engineers. 


Central Stations the Subject for the 182d Meeting, Held in New York City. 


HE one hundred and eighty-second 
meeting of the American Institute 
of Electrical Engineers was held in 

he chapter room of Carnegie Hall, 154 
Vest Fifty-seventh street, New York city, 
ecember 18. The subject of the meet- 
central stations, and several 
apers of more than ordinary interes 
rere contributed. Owing to the tempo- 
ary absence of Mr. B. J. Arnold, the 
resident of the Institute, Mr. Calvin W. 
tice presided and opened the meeting. 

The first paper called for was on “Over- 
ead High-Tension Distributing Systems 
n Suburban Districts.” In the absence 
f the author, Mr. George H. Lukes, this 
aper was read by Mr. H. B. Gear, of 
he Chicago Edison Company. 

Following the reading of this paper, 
he secretary announced that at the busi- 
ess mecting held during the afternoon, 
fty-one associates had been elected, thirty 
tudents enrolled, and = three members 
ransferred from associate to full member- 
hip. These were Mr. H. L. Reber, of 
t. Louis, Mo.; Mr. F. O. Blackwell, of 
sew York city, and Mr. E. E. Stark, of 
an Francisco, Cal. It was also announced 
hat the next meeting of the association 
yould be held at the Chemists’ Club, 108 
Vest Fifty-fifth street, New York city, on 
anuary 29, 1904. 

After these announcements, Mr. Rice 
aid that the paper by Mr. Lukes was 
aluable, in that it pointed out a number 
f important propositions which every 
entral station manager had at some time 
o contend with. The question of the re- 
ation of companies to the municipality, 
he citizen and the fire underwriters was 
mportant, and he hoped that, in the dis- 
ussion, these matters would be very com- 
Netely taken up. 

The next paper was by Mr. E. J. 
sechtel, on “Automatic Apparatus for 
fegulating Generator and Feeder Poten- 
ials.” In the absence of Mr. Bechtel, 
his paper was also read by Mr. Gear. 
Mr. Bechtel pointed out the fact that the 
Miciency of the conversion of electricity 
nto light depends greatly upon the main- 
enance of a constant potential at the 
amp terminals. For instance, a system 
laving a potential regulation of two per 
‘ent can profitably use incandescent lamps 
which consume 3.1 watts per mean hori- 
zontal candle-power, based on the oval 
filament type of present quality, while a 
poorer regulation factor would require 


ng was 


the use of lamps consuming from 3.5 to 
4 watts per candle-power, representing a 
sacrifice of from 12.5 to 30 per cent in 
conversion efficiency. He described the 
type of automatic generator potential 
regulator which had been used in the 
Toledo Railway and Lighting Company’s 
plant, on generators up to 250 kilowatts 
capacity, and which had given good serv- 
ice in alternating work. However, diffi- 
culties were experienced in the use of 
even the best designs of automatic regu- 
lators. 

In commenting on this paper, Mr. Rice 
said that it offered an opportunity for 
the discussion of an important point, and 
he thought valuable information could be 
derived on this subject. The essential 
feature of operating central stations, par- 
ticularly those which supplied current for 
incandescent lamps, was the definite 
knowledge of the point where it was safe 
to use a certain type of lamp to suit the 
regulation possible. The point of auto- 
matie regulation of the generator versus 
feeder regulation was one that should be 
given a great deal of consideration. In 
original installations, the automatic regu- 
lation of the generator was almost entirely 
the case. With the large systems of to- 
day, however, feeder regulation is very 
necessary and automatic regulation is es- 
sential. 

Mr. W. C. L. Eglin read his paper on 
“Safeguards and Regulations in Opera- 
tion of Overhead Distributing Systems.” 
Mr. Eglin took up, in turn, the evolution 
of the city, with its inevitable ramifica- 
tions to suburban properties, necessitating 
outlying service and the tying together 
of existing properties under one operating 
company. It was often the case that these 
existing properties showed wide variation 
in the type of apparatus installed, and 
the engineer had a difficult problem to 
solve in making a merged system work 
well as a unit. He took up in detail the 
specifications for material to be used, 
giving dimensions and treatment for 
poles, cross-arms, braces, pins, insulators, 
lightning arresters, series arc loop cut- 
outs, interference with other wires falling 
or coming in contact with power circuits, 
effects of lightning storms, transformers, 
and emphasized the importance of thor- 
ough inspection. 

At this point the question was raised 
as to whether discussion should follow on 
the three papers already presented, or 


whether a fourth paper by Mr. J. R. Bib- 
bins, on “Gas Power for Central Stations,” 
should be read and the discussion then 
taken up. On vote it was unanimously 
decided to have Mr. Bibbins read his 
paper. 

Mr. Bibbins, in his paper, offered testi- 
mony on four contentions: one, that pres- 
ent gas power machinery is suitable for 
central station service; second, that a well- 
equipped gas power electric plant can 
operate with far better economy than a 
steam plant under similar conditions; 
third, that its operation is much simpler 
and requires lower running expenses for 
the same results; fourth, that gasworks 
laboring under low load or output factor 
can profitably install a gas power electric 
generating station and become its own 
largest customer, selling both gas and 
electricity at competitive rates. 

The basis of the paper consisted of data 
collected from various electric light and 
power plants in the United States, using 
gas engines as their principal motive 
power. A number of these plants were 
operated in connection with illuminating 
gasworks, and it had been possible to ob- 
serve the somewhat unique position of the 
gas engine station as a direct, though 
alliliated, competitor of the gasworks. 
Speaking of the possibility of continuity 
of service with a gas engine plant, he 
quoted a sixty-five-horse-power two-cylin- 
der vertical engine as having, out of a 
total elapsed time of 8,472 hours, made 
a run of 8,230 hours. Of this 242 hours 
lost time, but three per cent was charge- 
able to the engine. Mr. Bibbins thought 
that the skill required for operating a gas 
plant was no greater than that for a 
steam plant; and in several instances 
where the steam plant had been replaced, 
the old employés had been retained. In 
newly established plants, steam engineers 
had invariably taken charge after a short 
preliminary instruction from the build- 
er's erecting engineer. He thought that, 
in the economy of fuel, the gas engine 
had no rival. The present limit of steam 
engine practice was ten pounds of water 
per indicated horse-power-hour or eleven 
pounds per brake horse-power-hour. With 
an evaporation of ten pounds of water 
per pound of good coal (14,000 B. T. U. 
per pound), a performance of 1.1 pounds 
of coal or 15,400 B. T. U. per brake horse- 
power-hour is realized. The gas engine 
at present delivers at full load a brake 
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horse-power-hour upon 10.5 to 11 cubic 
feet of gas (of 900 to 1,000 B. T. U. per 
cubic foot calorific value), which is equiva- 
lent to from 10,000 to 11,000 B. T. U. 
per brake horse-power-hour. 

In summing up the advantages of the 
gas engine for central station, he thought 
that it showed a possibility of minimized 
fuel and heat consumption. The light- 
load efficiency was higher than for steam 
engines of corresponding size, and the cost 
of maintenance and operation was low. 
The equipment was simplified, a small 
number of auxiliaries was required; there 
was an absence of stand-by losses; quick 
starts could be made, and the waste heat 
in the jacket water was suitable for build- 
ing heating. He took up the valucs of 
the fuel gases and the forms of gas which 
gave best service in internal combustion 
engines. 

Referring to station economy, Mr. Bib- 
bins’s observation showed an average for 
several months’ operation for day-in-and- 
day-out running in most cases in favor 
of the gas plant. 

Mr. Gear opened the discussion by read- 
ing a paper which he had contributed to 
the subject. In this paper he emphasized 
the importance of thorough inspections 
and thorough drilling of employés in the 
dangers of handling high-tension circuits, 
and advocated the use of rubber gloves 
for linemen, and the use of weatherproof 
wire in construction work. 

Mr. George T. Hanchett took the floor 
and stated that one of the most prolific 
causes of trouble to circuits of both high 
and low powers was in the grounding of 
wires by trees. Other than the absolute re- 
moval of the tree, he had found no satis- 
factory means of preventing this trouble, 
and thought it a good opportunity for 
any one who had solved this problem to 
give the engineers the benefit of his knowl- 
edge on this point. 

Mr. Ralph D. Mershon made a vigorous 
protest against the use of so-called 
weatherproof wires for primary circuits. 
He said he would like to know why it was 
ever used. A weatherproof wire promoted 
a false confidence. He had always tried to 
use bare wires for primary circuits. With 
a new weatherproof wire there was some 
protection in dry weather. Later on, when 
the wire commenced to wear, it was more 
than unsightly and it was an absolute 
menace to linemen in the case of having 
to work on it during a storm. 

In discussing Mr. Bibbins’s paper, Mr. 
Mershon thought that it was not a fair 
comparison between the gas and steam 
engine plants. Figures should be given 
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for a purely power station for both steam 
and gas economy. He thought that if 
every point were given its correct specifi- 
cations, that the figures would not show 
so favorably for the gas engine plant. 
He did not wish to go on record as being 
an opponent of the gas engine. He thor- 
oughly believed that the time was coming 
when the gas engine and gas producer 
would take the place of the steam engine 
and steam boiler, unless we should produce 
a satisfactory gas turbine. He said that 
he had observed a number of plants 
operating in countries, and 
thought that the gas engine plants which 
work on the suction principle were par- 
ticularly successful. In this system, the 
gas engine draws its fuel mixture only as 
it is needed. This method was made nec- 
essary because of the police regulations 
prohibiting the storing up of any great 
quantity of combustible gas. His observa- 
tion had shown that steam was, in every 
case, favorable from an economical and 
operating point of view, and he thought 
that not only was this the case, but that 
the maintenance cost was higher with the 
gas engine, and that the practice in Ger- 
many had shown this to be so. Another 
point which he considered was against 
the rapid adoption of gas engines, was the 
high price demanded for units by the 
American manufacturer. 

Mr. Bibbins replied, that the paper did 
not ‘bring into comparison large stations 
—it simply covered the experience of the 
stations under consideration. These were 
not large, and the estimate was simply 
made to bring out the increased value 
of producing electricity in combination 
with the production of gas. The com- 
parative cost of gas and steam engines 
depended on several conditions. When the 
holder capacity was taken into considera- 
tion, the cost would probably be in the 
ratio of $125 per unit of gas engine as 
against $100 per unit of steam engine. 
On the question of maintenance, his ob- 
servation had justified the conclusions 
reached in his paper. 

Mr. Paul M. Lincoln took the floor and 
made several excellent suggestions with 
regard to the use of insulators. He stated 
that every engineer should make it a point 
to depend entirely upon an insulator for 
insulation, and to make the pin no part 
of the insulation of a high-tension system. 
If anything at all were to be done with 
the pin, it should be made a good con- 
ductor, in order that if there were a leak- 
age of current the resistance would not 
be such as to create a burning which would 
destroy the pin. 
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In reply to a question on the parallel 
operation of gas engines and on fluctuating 
loads, Mr. Bibbins stated that his observa- 
tion has shown that the spring coupling 
almost universally used had been satisfac- 
tory in taking care of this difficulty. 

Mr. Rice called upon Mr. M. P. Rider 
to give his testimony on the question of 
the insulation of high-tension wires and 
the use of weatherproof wire. Mr. Rider 
thought that weatherproof wire was a very 
good protection in dry weather, on poten- 
tials up to 2,500 volts. There were many 
times when crosses were avoided with the 
use of this wire. He admitted that when 
weatherproof wire became worn and the 
binding frayed out and made streamers 
all along the line, it was unsightly, and 
that in wet weather the weatherproof in- 
sulation was not an insulation. On the 
subject of lightning arresters, he has never 
as yet found anything to be an absolute 
protection against lightning. He did not 
think it paid to use a great number of 
protectors. The greatest part of the trou- 
ble from lightning discharges occurred at 
either end of the circuit, although some- 
times trouble was experienced out on the 
line. He thought that a couple of good 
lightning arresters at each end of the line 

‘as suflicient protection against lightning 
storms. A point that he would like te 
have information on was the reason why 
lightning storms invariably caused the 
blowing of the primary fuses, without in- 
juring the transformer in any way. 

Mr. Fremont Wilson caused consider- 
able amusement by accusing Mr. Rider 
of having no lightning arresters on his 

(Mr. Wilson’s) end of the line, and said 
that he now knew why trouble existed. 
He stated that he thought the use of 
weatherproof wire a farce, and that not 
only was the weatherproof wire unsightly. 
but it was a menace, in that it produced 
a false confidence and allowed people who 
would otherwise steer clear of the wire tc 
come into contact with it. He questioned 
the danger of running high-tension wires 
through trees and the possibility of shock 
during a period when a tree was wet. He 
sald that the use of rubber gloves should 
be abandoned, as it was not possible to de- 
tect a fault in the glove until a potential 
was being handled which would probably 
prove fatal. 

Mr. Philip Torchio, Mr. Wells and Mr. 
Bibbins then carried on the discussion on 
the gas engine, and Mr. H. A. Wagner 
told of a station which had had anything 
but a satisfactory experience in the use of 
gas engines, abandoning them for a steam 
plant. These engines, however, had not 
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been of the latest type, but this company’s 
experience seemed to show that the gas 
company could not produce current profit- 
ably. 

Mr. Calvert Townley quoted an inter- 
esting experiment which was made on a 
railroad system in western Pennsylvania, 
with regard to the operation of lightning 
arresters. A lightning arrester had been 
placed on every pole, and during a storm 
the working of these arresters was ob- 
served. issue paper was placed in the 
regular way, and after the passage of the 
storm the protectors were examined. It 
was found that, notwithstanding there was 
a lightning arrester on every pole, there 
were but four to the mile which had been 
affected. It seemed to him that this was 
adequate protection, and that the light- 
ning never picked out more than this num- 
ber of paths to the ground. In early prac- 
tice, he said, it was the custom to put the 
lightning protection in the station. He 
thought it was good to have some out on 
the line, as lightning did not always hunt 
up the station to find a lightning arrester, 
but frequently took an opportunity to dis- 
charge through a transformer. 

Professor George F. Sever stated that 
the department of electricity, water and 
gas for Greater New York was having 
some difficulty in devising the proper 
means for getting the high-tension cir- 
cuits underground. Ninety-eight per cent 
of the telephone wires were underground, 
but he could not say what percentage of 
lightning and power wires had been taken 
from the aerial lines. It was a vital ques- 
tion, however, for the engineers to decide, 
and there should be no evading of the 
matter. It was a business proposition 
which should be approached in a business 
way, and it should be a point of honor 
with every engineer to either remove the 
high-tension circuit from proximity with 
the telephone and signal line, or remove 
the signal line from proximity with the 
high-tension circuit. There should be no 
possibility of these circuits falling one 
upon the other. 3 

Mr. Rider, in reply to a further ques- 
tion, stated that there were a great many 
of the underwriters’ rules which were very 
impracticable. The ordinary high-tension 
conductor used in this territory was of 
such a nature that it would stand up 
against all sorts of weather conditions, 
and that the solution of the problem con- 
sisted of putting the low-tension wires 
below the high-tension wires, as these were 
the most likely to break. 

Mr. Eglin, in reply to a question with 
regard to the insulation of wire running 


ELECTRICAL REVIEW 


through trees, said that his company had 
made a number of experiments to avoid 
this difficulty, and had invariably failed. 
The last experiment which they had made, 
and one in which they had placed con- 
siderable hope, was with a specially pre- 
pared wire which had a heavy rubber in- 
sulation, and about this rubber insulation 
there was wound an iron armor wire. It 
was thought that the armor wire would 
prevent the limbs of the tree chafing the 
rubber and breaking down the insulation. 
Instead of this ‘being the case, it was 
found that the armor wire broke down 
the rubber insulation, making contact with 
the high-tension conductor and making it 
dangerous for any lineman to handle the 
wire at all. 

Mr. Gear closed the discussion with a 
few words on the operating conditions in 
Chicago. His company has overcome a 
good deal of the difficulty of running wires 
through trees by making poles high enough 
to clear the tops of the trees. As the 
trees grew up, they, by careful trimming, 
were able to avoid most of the trouble. 
In some cases they had found it wise to 
put a porcelain sleeve, sometimes as much 
as two feet long, over the conductor, and 
this was a very good form of insulation. 
They were fortunate in Chicago in hav- 
ing an extensive series of alleys, in which 
it was possible to run for miles in some 
cases, without any recourse to the open 
streets. 

The meeting then adjourned. 

Paes eat 
Eighth Annual Dinner of the Brook- 
lyn Engineers’ Club. 

The Brooklyn Engineers’ Club enjoyed 
its eighth annual dinner in the banquet 
room of the Oxford Club, Brooklyn, N. Y., 
on Tuesday evening, December 15, 1903. 
The menus were novel in design and 
made to resemble a specification of work 
to be performed, and were so inscribed, 
being enclosed in an envelope of legal 
size. President A. J. Prevost, Jr., was the 
first to deliver an address; Mr. Henry 
Sanger Snow spoke on “Professional 
Training ;’ Mr. Helmle, “International 
Improvements ;” and Mr. Taylor, “The 
Professional Man in Municipal Life.” 
Following this business matters were 
transacted, and Mr. Othniel F. Nicholas 
was elected president, Mr. John Middle- 
ton as treasurer, and Mr. Joseph Strachan 
as secretary for the coming year. Mr. 
Prevost, the retiring president, made a 
brief address of thanks to the club for its 
courtesy to him in the past year, and 
bespoke a cordial support to his successor 
during the coming year. 
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PEATS 
Magnetic Iron Sand in Java. 

In the neighborhood of the town of 
Yjilatjap, on the coast of the island of 
Java, extensive deposits of magnetic iron 
sand have been found. The deposits begin 
opposite the island of Noesa Kemban- 
gan and extend about twenty-nine miles 
to the east along the coast line. The sand 
lies on the surface and is said to contain 
in some places as much as eighty per cent 
of iron. Samples taken in different parts 
give a very good result when smelted. 
Some time ago an English company, with 
a Hollander at its head, acquired the 
right of exploiting these deposits, which 
have been known since 1845. 
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Electrical Patents. 


Mr. Frank C. Perkins, of Buffalo, 
N. Y., is the inventor of a novel elec- 
trical incubator, the object of which is 
to provide an incubator in which eggs 
are hatched and chicks are kept warm 
by means of an electric heater, which, 
together with a thermostatic regulator is 
arranged directly within the incubating 
chamber. Another object of the inven- 
tion is to provide simple automatic means 
for turning the eggs and also cooling the 
same periodically. The incubator is 
furthermore so organized that the eggs 
may be readily tested without removing 
the same from the incubator. An in- 
cubating chamber is provided in which 
is arranged an oscillating egg tray which 
is shifted by electromagnets having their 
magnets connected with opposite ends of 
the tray. An electric heater is also ar- 
ranged in the chamber and is connected 
on one side with one end of the magnet 
coils. Arranged in the chamber and in- 
terposed between one pole of an electric 
generator and the heater is a thermostat. 
A rotary contact arm is connected with 
the other pole of the gencrator, and on 
opposite sides of the contact arm are 
arranged a pair of magnet contacts which 
are connected respectively with the oppo- 
site ends of the magnet coils. Segmental 
contacts are arranged around the magnet 


LONGITUDINAL SECTION OF ELEVATION PLAN 
OF AN ELECTRIC INCUBATOR. 
contacts and alternate with the same, and 
are connected with that side of the heater 
opposite the thermostat. An insulating 
section is arranged between two adjacent 
contacts, which are adapted to be suc- 
cessively engaged by the contact arm dur- 

mg its rotary movement. 

Austin R. Dodge, of Schenectady, 
N. Y. has recently patented an auto- 
matic regulator, which he has assigned to 
the General Electrice Company, of New 


York. The present invention has for its © 


object to provide a regulator which will 
automatically maintain a constant press- 
ure on the engine or other apparatus 
under test, or which will automatically 
maintain a constant voltage or current on 
the system when the regulator is em- 
ploved in connection with electrical ap- 
paratus. In carrying out the invention, 
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an electric motor is provided which is 
geared or otherwise connected to the 
throttle valve or other device to be 
actuated. When the motor revolves in one 
direction, the throttle or other device is 
opened more or less, and when it revolves 


@ 
DtaGRAMMATIC ViEw or A MOTOR GEARED TO 
A VALVE OR OTHER REGULATING DEVICE, 
TOGETHER WITH THE NECESSARY MAGNETS, 
CONTROLLING DEVICES AND CIRCUIT. 


in the other direction the valve or other 
device is closed to a greater or less ex- 
tent. In the case of electrical apparatus 
the motor is connected to a regulator of 
suitable character in such manner that 
the effect on the system or generator is to 
increase or decrease the current or volt- 
age, as desired. The circuit of the motor 
is controlled by a pressure gauge or 
equivalent device, which, acting through 
electromagnets, starts and stops at the 
proper time, suitable means being pro- 
vided to prevent the motor from over- 
traveling or “hunting,” as it is called. 
Two sets of motor-controlling magnets or 
devices are provided, one being employed 
lo rectify slight changes in pressure, volt- 
age or current, the other to rectify ma- 
terial changes. The second device is ar- 
ranged to act on the motor through the 
first. This is done by rendering the 
former inoperative until the conditions are 
approximately normal after which the 
first comes again into service. The sec- 
ond regulating device, however, may act 
directly on the motor. In order to stop 
the motor the instant the desired change 
in additicn is effected, a suitable and ad- 
ditional load is applied to the armature. 

An electric fuse or cutout has been de- 
vised and patented by Mr. Louis W. 
Downes, of Providence, R. I., and the 
patent obtained has been assigned to the 
D. & W. Fuse Company, of Providence, 
R. I. The improvements are particualrly 
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applicable to high-capacity fuses, although 
capable of being employed with fuses of 
low capacity. Upon a base of porcelain 
or the like is mounted the fuse terminals. 
Upon one end of the plate at each ter- 
minal rests a casting, comprising a socket 
for receiving the end of the circuit-con- 
ductor, and an upright plate having a 
notch extending from its centre upward. 
The casting and plate of the terminal are 
secured by screws to the base. Upright 


spring-blades are secured to opposite edges 
of the terminal plate. A tubular casing 
is provided, closed at its ends by caps, 
cach cap having an outwardly projecting, 
hollow, exteriorly screw-threaded stud 
thereon. The caps are secured to the 
tubular casing by screws. Movably in- 
serted in the casing is a cartridge fuse, 
which comprises a sheath composed of a 
tube, closed at its ends by thin, stamped, 
sheet metal caps, which are perforated to 
permit the escape of gases evolved on the 
hlowing of the fuse. When the cartridge 
fuse is in place in the casing the pro- 
jecting ends of the fuse link fit closely 
and are preferably soldered or sweated in 
the hollow studs of the caps. The cart- 
ridge fuse is inserted in its casing by re- 
moving one of the caps. After the cap 
has been replaced and secured the studs 
are heated and touched with solder, which 
melts and runs into the small space be- 
tween the projecting ends of the fuse link 
and the inner walls of the studs, uniting 
them both electrically and mechanically. 
The insertion of this cartridge fuse into 
the terminals of the live circuit is fa- 
cilitated by two sets of spring-blades, 
which make electrical contact with the 
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caps and temporarily carry the current 
while the fuse casing is being adjusted 
to its final position in the terminals. In 
this manner blistering or burning of the 
contact surfaces of the upright plates and 
at the ends of the caps is prevented. As 
it is not always desirable or reliable to 
depend upon the spring blades alone to 
carry very heavy current, nuts are pro- 
vided adapted to clamp the end surfaces 
of the caps into tight and positive contact 
with the inner surfaces of upright plates, 
{hus relieving the spring-blades of the 
necessity of carrying any great volume of 
current. Upon blowing the fuse, the nuts 
are loosened and the casing withdrawn 
from the terminals, one or both caps re- 
moved, witch is readily accomplished as 
the fuse link has been melted in two at 
its middle. Sufficient heat is then applied 
to the studs to melt the solder and permit 
the ends of the fuse link to be pushed 
out, leaving the opening clean and readv 
for the insertion of another fuse link. 


942 


Reviews of 


The Electric Supply of Calcutta, India. 

Calcutta, it is said, has the best elec- 
trical supply system in Asia. The gener- 
ating station is located on Imanbagh lane, 
and has a total output of over 2,405 kilo- 
watts. The generating sets are eight in 
number, and consist of Bellis & Willans 
engines, direct-connected to the gener- 
ators. The largest generating set is rated 
at 713 kilowatts, 550 volts, there being 
two of these, and they are thought to be 
the largest in the East. The distributing 
mains, of which there are twenty-three, 
are laid underground, there being eighty 
miles of cable. The three-wire system is 
employed. The station operates night and 
day, with three shifts of attendants. The 
price of electrical energy at Calcutta 
varies, for lighting, from eight annas 
to three and one-quarter annas per kilo- 
watt-hour. For power, the rate varies 
from four annas to two annas. In 
spite of the conservatism of the natives, 
the use of electrical power is spread- 
ing.—Abstracted from the Indian Tex- 
tile Journal (Bombay), November 16. 

A 
The Boma-Leopoldville and Leopoldville- 
Equateur Telegraph Line. 

A telegraph and telephone line 1,199 
kilometres in length has been constructed 
in the Belgian Congo settlements, Africa. 
The first work was from Boma to Matadi, 
twenty-nine kilometres. It required not 
less than eight months’ construction. The 
climate is very hard, and most of the 
work has been carried out by the natives 
under direction of Europeans. Several 
difficult streams were crossed. The cross- 
ing at Underhill was made by means of 
two steel pylons, fifteen metres high and 
800 metres apart, and placed, respective- 
ly, seventy-three and sixty-three metres 
above the high-water level. The construc- 
tion of the line from Léopoldville to Equa- 
teur was very difficult. Surveys were par- 
ticularly dangerous and the zone un- 
healthy. The width of the clearing is 
twelve metres, and the poles are placed 
100 metres apart. In the forest the 
supports are thirty, forty or fifty 
metres apart, according to the posi- 
tion of the trees, to which they are at- 
tached by means of iron bars. The cross- 
ing of the Kasai was the most difficult, 
as it was necessary to provide for the 
passage of steamers. Advantage was 
taken of a rocky island in the river, and 
the crossing was made in two spans, one 
of 450 metres and the other of 670 metres, 
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the supports being three iron pylons, 14, 
36.5 and 38.5 metres high, respectively. 
Much trouble was experienced in getting 
the four conductors in place. This was 
finally carried out by means of a tug. 
The line does not suffer from white ants, 
as the posts are either iron or living trees. 
On the contrary, they are frequently 
broken by elephants. Storms occasion 
great interference by throwing down trees 
across the line, and atmospheric dis- 
charges are also troublesome. Birds make 
their nests on the wire; wasps nest in the 
insulators, and spiders cover the poles 
with web, collecting a litter of leaves and 
twigs. The line is used both for tele- 
phone and telegraph service, and the sta- 
tions are protected ‘by the local garrison. 
Numerous branch lines are projected and 
are in process of construction.—T'rans- 
lated and abstracted from the Revue de 
L Électricité (Berne), November. 
A 

The Radiant Efficiency of the Nernst Lamp. 

The radiant efficiency of the Nernst 
lamp is placed at twelve per cent in 
Drude’s “Lehrbuch der Optik,” but this 
figure saems not reliable. Mr. L. R. In- 
gersoll has made a determination of the 
Nernst glower efficiency under varying 
conditions, using Angstrom’s method, and 
at the same time testing the accuracy of 
this method. The method consists in dis- 
persing the light radiated from the glower, 
cutting off with a screen the non-lumi- 
nous rays, and then, by means of a cylin- 
drical lens, reassembling the visible part, 
which is balanced photometrically against 
the total radiation from another exactly 
similar source. In the arrangement of 
the apparatus, two glowers were con- 
nected in series, the power consumed by 
each being maintained constant. The ra- 
diation from one of these glowers was 
received upon a concave mirror, reflected 
upon a movable prism, and after passing 
through this was, by means of a pair of 
mirrors, passed through an adjustable 
screen which could be accurately adjusted 
to cut off all the non-visible rays. Just 
beyond this screen was placed the cylin- 
drical Jens which recombined the spec- 
trum into a band of white light upon the 
receiving screen or thermopile, so as to 
compare it with the radiation from the 
other glower, the latter being movable, so 
as to obtain the balance. In addition to 
this arrangement, a small water cell was 
used for a time to absorb any stray in- 
fra-red rays, but this was found by trial 


to be unnecessary. Correction was made 
for selective reflection, for absorption by 
the glass prism and lens, for inaccuracy 
in setting the screen, and for the disturb- 
ing effects of the instruments and radia- 
tion from the surrounding apparatus. It 
was found in the study of these correc- 
tions that the error of the method was 
about ten per cent. The efficiency of new 
glowers was found to vary from 4.35 per 
cent to 4.70 per cent, with a mean of 4.61 
per cent. The efficiency falls rapidly for 
the first twenty hours, decreasing to 4.3 
per cent, but varies only slowly after this. 
This decrease in the efficiency does no‘ 
agree with the results obtained by Mr. 
L. W. Hartman, but the discrepancy was 
thought to be due to the fact that the 
latter investigator maintained the current 
constant, and not the power, as was done 
in this work. Some very old glowers gave 
efficiencies of only 3.6 per cent. These 
results were all for 110-volt glowers, con- 
suming eighty-nine watts, and for every 
watt above eighty-nine, within narrow 
limits, the efficiency increases 0.06 per 
cent, and below this, vice versa. The en- 
ergv curve, plotted from Wein’s law, gives 
the efficiency as 4.17 per cent. This lies 
well within the limits of 2,200 and 2,450, 
as given by Lummer and Prigsheim.— 
Abstracted from the Physical Review 
(New York), November. 
a 
The Gola Lightning Arrester. 

To protect electrical conducting systems 
against damage due to lightning, two dis- 
tinct actions may be made use of—first, 
atmospheric charges may ‘be caused to dis- 
charge at a fixed point; and, second, the 
action of the arrester may depend upon 
breaking the are which forms when the 
line current follows the atmospheric dis- 
charge. Nearly all arresters act accord- 
ing to the latter method, and they are con- 
nected in parallel with the lines to be 
protected. The Gola arrester, which is 
here described by Mr. Attillio Sachs, is, 
however, a series arrester. The appa- 
ratus consists of two concave plates of 
magnetic material, placed with their con- 
cave sides opposing, and connected to- 
gether at the edges by a non-magnetic 
metal ring. The plates are oval in shape 
and are supported upon a strong insu- 
lator. Above them, and supported from 
the upper surface by means of bolts of 
non-magnetic metal, is a third plate, 1m 
shape very similar to the other two and 
placed with its concave side downward. 
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Two arms extend from the upper and 
lower of the three plates, and between 
them is placed a solenoid, one end of 
which is connected at part of the line to 
be protected, and the other to the lowest 
plate. The line wire is connected to a 
terminal on the upper plate. There is 
thus a metallic path from the line wire 
through the three plates successively, and 
then through the coil. The latter, how- 
ever, when a current is flowing, sets up 
a magnetic field in the two gaps between 
the three plates. Opposite the edges of 
the plates are two sets of carbon rods, 
held in clamps, but adjustable. These 
are supported on insulators and are con- 
nected to the earth. This design of appa- 
ratus is intended to present a large sur- 
face and suitable discharging gaps, across 
which atmospheric discharges will take 
place, due to the magnetic field, but 
such manner that the line current will 
not follow. The discharge points are 
tipped with non-arcing metal. This form 
of apparatus, which has been reached after 
several designs, has been tried in several 
Italian installations, among them being 
the Centrale de Bedonia. The lines here 
pass over a mountainous country, and have 
been protected by the Gola arresters only. 
During two seasons the installation has 
not had a single interruption due to light- 
ning, although there were many storms 
during this period, and several other in- 
stallation in the neighborhood which were 
not protected by these arresters, had great 
difficulty in maintaining their service 
during these storms. The author thinks, 
however, that to assure entire protection 
from lightning, a combination of the two 
types of arrester should be used, so as to 
provide suitable discharge gaps; and at 
the same time provide for interrupting 
any arcs which may be formed.—Trans- 
lated and abstracted from the Bulletin 
des Ingénieurs Electriciens (Liege), No- 
vember 30. 
# 


The Effect of Impurities on Commercial 
Copper. 

A study of the effect of impurity on 
copper has been made by Mr. Ernest A. 
Lewis, who here gives a partial report of 
his work. Impurities in copper are divid- 
ed into three groups, according to their 
effect on the microstructure. The first 
group contains those metals which sepa- 
rate out around the copper crystals in 
the free state, such as lead and bismuth. 
The second group contains those metals 
which alloy with a portion of the copper 
and separate out around the crystals as 
an alloy, such ag arsenic, antimony, tin, 
zinc and the non-metals, oxygen, phos- 
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phorus and sulphur. This group is again 
divided, according as to whether the alloy 
separates into two constituents after it is 
solidified, or not. The third group con- 
tains those metals which dissolve in the 
copper crystals and do not separate out, 
but form a solid solution, such as iron, 
manganese, aluminum and nickel. When 
pure copper is alloyed with 0.2 per cent 
of lead or bismuth, after polishing and 
etching, the crystals of copper are seen to 
be surrounded with a thin skin of lead or 
bismuth. These two metals make copper 
so brittle, when present in small quanti- 
ties, that it will not roll. Pure copper 
containing 0.2 per cent arsenic, phos- 
phorus or tin, when polished and etched, 
is seen to consist of crystals of copper sur- 
rounded by a network which can not be 
resolyed into two constituents. Such cop- 
per ean be rolled and is malleable. Pure 
copper, containing 0.2 per cent antimony, 
arsenic or oxygen, when etched, shows a 
network, but it can be seen that the net- 
work contains two constituents. Such 
copper rolls poorly, cracking at the edges. 
Pure copper, containing 0.2 per cent iron, 
manganese, aluminum or nickel, does not 
show any network. The microstructure 
is similar to pure copper. A table is given 
showing the behavior of copper under 
mechanical treatment, containing various 
percentages of these impurities. It is 
noticed that arsenic has the property of 
neutralizing, to a certain extent, the in- 
jurious effect of bismuth, lead and anti- 
mony, and that tin, manganese and alumi- 
num intensify the effeet of the impurity. 
Manganese and aluminum, when present 
in quantities of 0.5 per cent, are capable 
of neutralizing the effect of 0.1 per cent 
of sulphur.—Abstracted from Engineer- 
ing (London), December 4. 


Meeting of the Philadelphia Branch 
of the American Institute of 
Electrical Engineers. 

A meeting of the Philadelphia branch 
of the American Institute of Electrical 
Engineers was held on Tuesday, Decem- 
ber 8, in the Engineers’ Club, Philadel- 
phia, Pa. Mr. Lamar Lyndon read his 
paper on “The Comparative Behavior of 
Floating and Booster-Controlled Bat- 
teries on Fluctuating Loads.” Mr. E. F. 
Northrup gave an abstract and discus- 
sion of Mr. Addick’s paper on “The Elec- 
trical Conductivity of Commercial Cop- 
per.” Professor Joseph W. Richards, of 
Lehigh University, gave a very interest- 
ing and instructive address on “The 
Energy Absorbed in Electrolysis.” The 
discussion of the papers was interesting 
and spirited. It was participated in by 


Messrs. Woodbridge, Blizard, Ly 
Clauder, Hewitt, Richards, Nort 
Hodges and Sanville. After the d 
sion Messrs. W. L. Hodges and John 
showed the talking are lamp. The e 
ment was very successful. A numl 
phonographic records were given o 
the are, as well as the human voice. 
phonograph was operated and the s 
ing was done in a room remote fron 
in which the lamp was exhibited. 


The American Association for 
Advancement of Science. 


The annual meetings of the Anu 
Association for the Advancemen 
Science and of the American Ph 
Society will be held in St. Louis, M 
“Convocation Week,” from December 
1903, to January 2, 1904. The op 
session of Section B, physics, will be 
on Monday, December 28, after th 
journment of the general session— 
ably about eleven o’clock A. M. A 
time the section will organize, elect 
mittees and transact other suitable 
ness. At four o'clock on the samc 
the retiring vice-president, Pro! 
Ernest F. Nichols, will give an ad 
on “The Infra-Red Spectrum.” 

The section will mect on the mo 
and afternoon of December 29, fo 
readings of papers. On Wednesday 
cember 30, the annual business me 
df the American Physical Society w 
held, and on this day the programmu 
consist of papers by members of 
society. 

A regular session will be held on T 
day morning, while the afternoon 
probably be devoted to a visit tc 
World’s Fair grounds. 

If the number of papers is suffi 
the sessions will continue through F 
and Saturday.’ 

All sessions for the reading of p 
will be held in room 317 of the Ce 
High School building. The vice-pres 
tial address on Monday will be give 
room B2. 

Professor B. Rutherford, of M 
University, Montreal, Canada, will g 
popular lecture on radium, the time 
place to be announced later. 

The Southern Hotel has been sel 
as the general headquarters. Hotel: 
the headquarters of sections have not 
announced, 

A rather long list of papers has 
submitted to both Section B and 
American Physical Society, and ar 
tractive and succesful meeting S 
assured, 

Mr. Dayton C. Miller, of the 
school of Applied Science, Cleve 
Ohio, is secretary of Section B, and 
Ernest Merritt, of Cornell Unive 
Ithaca, N. Y., is the secretary of 
American Physical Society. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


30,000,000-Candle-Power Beacon. 
At the mouth of the river Elbe, in Ger- 
iny, there has recently been installed 
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1a. 1.—THE ARRANGEMENT OF PROJECTORS 
‘OR THE BEACON AT HELIGOLAND, GERMANY. 

. the Heligoland Lighthouse an electric 
archlight, which is perhaps noteworthy 
ause of its intensity. This searchlight 


30,000,000 candle-power. 


The electrical 


apparatus was constructed by the Elek- 
formerly 


tricitétts Actiengesellschaft, 


Fic. 2.—A Nicut PICTURE OF THE LIGHT- 
HOUSE AT HELIGOLAND, GERMANY. 
Schiikert & Company, of Nuremberg, 

Germany. 
The arrangement of the searchlight, as 


Fic. 8.—THE LIGHTHOUSE AT HELIGOLAND, GERMANY. 


vas built and installed by the Siemens- 
Schiickert Werke, of Berlin, Germany, 
ind has an illuminating intensity of 


can be seen by reference to Fig. 1, is as 
follows: there are three lower searchlights 
arranged 120 degrees apart, and an- 


other mounted on top, all operated 
automatically and driven. by means of 
electric motors. The carbons, which 
are fed by automatic mechanism, are 
placed in a horizontal position, as 1s 
usual with most large searchlights. The 
maximum current used is 100 amperes. 

The light flashes occur every five sec- 
onds and they remain in one position only 
a tenth of a second. The tnree lights, 
mounted 120 degrees apart on the lower 
revolving platform, have mirrors twenty- 
nine inches in diameter and utilize a di- 
rect current of twenty-four amperes each, 
this platform revolving at the rate of four 
revolutions per minute. 

Fig. 2 shows the lighthouse as it looks 
at night, and Fig. 3 shows the famous 
lighthouse at Heligoland, Germany. 


The Wireless Railway Company. 

The Wireless Railway Company has 
been formed to exploit the Pullen patents 
on a surface-contact system of electric 
car propulsion. This system is in opera- 
tion on a branch track at Atlantic City, 
N. J., and has been visited by a number 
of interested investors and electric rail- 
way people. 

This system is the invention of Mr. 
Leon W. Pullen, and the object of his 
invention is to provide means adapted to 
both new and existing railways, for 
operating an electric car from a circuit 
which is completed only at points ad- 
jacent to the car as it travels over the 
working or supply conductor or contact 
blocks. By this method the supply con- 
ductor may be enclosed or protected be- 
neath the roadbed, and the contact block 
upon the surface put into electric circuit 
with the supply conductor only when and 
during the time the car is over the con- 
tact block. 

The roadbed is provided with a series 
of specially constructed tubular arma- 
tures, adapted to be energized by mag- 
nets upon the car, and by which they 
will close automatically for a period cor- 
responding to the time the car is over 
them. The car is provided with electric 
motors to propel it, and with magnets 
for operating the tubular armatures; and 
is further provided with a long-travel con- 
tact shoe or collector, which makes con- 
tact with the contact blocks along the 
track. 
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A New Lock Push Switch. 

The Hart & Hegeman Manufacturing 
Company, Hartford, Ct., is placing on the 
market a new form of push switch which 
is a departure in this apparatus. The 


Fic. 1.—A New Lock Pusa Switcu. DETAILS 


OF OPERATION. 


accompanying illustrations show the as- 
sembly of the switch and also a diagram 
of the mechanism. 

This switch is intended to be operated 
only by a person having a key which will 


Fig. 3.—Tue Lock Pusu SwitcH, WITH FACE- 
PLATE, ASSEMBLED. 


fit it. Its appearance, when fully as- 
sembled, is very much the same as that 
of an ordinary push switch. It is im- 


possible, however, to manipulate it unless. 


the keys are in the possession of the 
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operator. When the switch is worked, 
the key must be inserted in the button, 
and this, engaging with a lug on an 
ingeniously constructed lever, performs 
the operation of the ordinary push-button. 

The switch is illustrated by the accom- 
panying Figs. 1, 2, 3, 4 and 5. 

The mechanism of this switch is some- 
what complicated, and a reference to the 
diagrams will be necessary to understand 
the operation. Fig. 1 is a plan view of 
a portion of the mechanism. This por- 
tion, as will be understood from the de- 


Fr, 2.—A New Lock Pusu SWITCH. THE 
SwitcH BLADE. | 


scription, is not in normal position. Fig. 
ə is a view of the switch blade, bottom 
side up. In assembly, the switch blade 
would be turned over, the hole p, in Fig. 
2, fitting on the shaft p, in Fig. 1. The 
slide u, in Fig. 2, would engage with the 
pin v, in Fig. 1. 


Fig. 4.—Tue Lock Pusa Switcea, SHOWING 
DETAIL OF MECHANISM. 


Referring again to Fig. 1, the parts 
g G form a sort of toggle joint, the pin 
v working in the slot u. All of these 
parts are fastened rigidly together, and 
are held in tension under the action of a 
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spiral spring s, which works on the shaft 
p. Both ends of this spring press on 
either side of the fingers w, projecting 
upward in Fig. 1, and ¢ projecting down- 
ward in Fig. 2, which work one inside the 
other, the motion of ¢ being limited by 
the slot s; and the motion of w by the 
stop r in the slot e. The lever g has a 
lip d projecting downward at one end. 
This lip rests against the guards m and 
n, which are turned up on the portion C, 
and slotted at a, b and c. 

When the key is inserted in one of the 
buttons, it is pressed against a stud K’, 
on the link l’. This turns the part C to 
the right. The finger ¢ is stationary so 
long as the lip d is restrained from 
moving the guard n. The finger w 
moving with the part C puts the spring 
on the tension, the other end of the spring 
being held by t. When the part C is 
turned as far aa it will go to the right, the 
lip d escapes at the guard c, passing back 
of it and out at a; then resting against the 
guard m. As soon as the lip escapes the 
guard, the spring is released, and the 
blades D fly over, opening or closing the 
circuit, as the case may be, by passing 
into engagement or out of engagement 
with the switch jaws. These are shown 
in Fig. 5. The same cycle of operations 
is performed if it 80 happens that the 
key must be inserted in the other button. 

The switch blade D is made of one con- 
tinuous piece of brass, which is insulated 
from the mechanism by sheet mica. 

This apparatus is contained in 
a porcelain box, this box holding the 
switch jaws. The wires are brought up 
outside of the porcelain, and ample as- 


RECEPTACLE AND 


PORCELAIN 
Switcn Jaws, Lock PUSH SWITCH. 


Fig. 5 —THE 


sembly room’ is made for contact. The 
switch is finished with a handsomely 
nickel-plated flush-plate, making a de- 
cidedly ingenious and efficient piece of 
apparatus. 
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The New “G. 1” Floor Outlet Box. 

In modern electrical construction work 
there is a growing tendency, year after 
year, to place electric light, telephone and 
bell wires in iron conduit, and the need 


‘Fre. 1.—FLoor OUTLET Box. 


of first-class floor outlet boxes has long 
been felt by engineers and architects who 
aim for high-grade work and endeavor to 
protect their chents against future trouble 
with broken circuits, interrupted service, 
or possible fires through poorly de- 
signed or faulty floor outlet boxes. 
Floor outlet boxes have often been 
the weakest points of a wiring in- 
stallation, being exposed to water and 
dirt when floors are swept or 
scrubbed, and, from the nature of 
their location, are subjected to hard 
usage. The engineers of the General 
Incandescent Are Light Company, 
it is said, were the first to design 
and patent a universal, interchange- 
able floor outlet box, which is at all 
times water-tight, whether in use or 
not. The company has still further 
improved its standard floor outlet 
box by having all parts stamped and 
drawn, thus ensuring a perfect fit, 
and reducing the weight. The manu- 
facturer states, that the General In- 
candescent outlet box has been ap- 
proved by the National Board of 
Fire Underwriters. The lower body 
of the outlet box is drawn from one- 
eighth-inch cold rolled steel of the 
best grade, in one piece. The collar 
is also made of the same material 
in one piece. The threaded portion 
is arranged to give an adjustment of 
one inch, so that the depth of the 
box may be lengthened from four 
inches to five, and remain perfectly 


level after once being set in position. The 
top plate is made of heavy brass and is 
fastened to the iron collar, a rubber gasket 
being placed between, which ensures a 
water-tight connection. This floor outlet 


Fie, 2.—FLoor OUTLET Box PLACED BETWEEN 
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box is especially adaptable in construction 
work, for electric lights, electric fans, 
push-buttons or telephones located on 
tables, desks, counters or showcases, as 
will ba observed by referring to Fig. 2. 
The manufacturer claims it has the fol- 
lowing features which will be appreciated 
by engineers and construction men: It is 
strong and substantial and will not sink 
in the floor when subjected to heavy 
weight. It is thoroughly dust and water- 
proof. It is adjustable with respect to 
floor level, saving wiremen’s time. Ad- 
justment can be made after floor is laid. 
It is accessible after being installed, the 
parts being held together by standard 
machine screws. It is not liable to injury 
for the reason that. the flexible cord comes 
from the side of the outlet nozzle, where 
it can not he stepped on and the insula- 
tion crushed or injured. It is not nec- 
essary to detach cord when floors are 
swept or scrubbed. When not in use a 
brass plug can be screwed into floor-plate, 
making it water-tight and flush with the 
floor. If it is desired not to use un- 


sightly cords from nozzle at floor level, 
one-half inch plain iron conduit, or con- 
duit encased in polished brass tubing, can 
be screwed into the one-half inch gas 
pipe thread in the floor-plate and ex- 
tended to the under-side of desk, table, 


counter or showcase. When placed be- 
tween two or more desks or tables, aa 
shown in Fig. 2, a two, three or four- 
outlet cluster can be attached to the pipe 
extension and connected by two or more 


Vol. 43—No. 26 


flexible cords and Edison attachment 
plugs for operating electric fans or lights 
on two or more desks. 

The exposed portion of the box has a 
polished brass finish, and the steel body is 
heavily japanned inside and out. 


New Types of Voltage Regulators 
for Generators. 

Recently there have been placed on the 
market two new types of voltage regulat- 
ors which admirably suit the conditions 
for which they were designed. They are 
known to the public as type TD and type 
TA. Type TD regulators (Fig. 1) are 
designed for direct-current generators 
only, while type TA (Fig. 2), though 
primarily designed for use with alternat- 
ing-current generators, may, if provided 
with an exciter, be used on direct-current 
generators as well. 

These instruments operate on the prin- 
ciple of rapidly opening and closing a 
shunt circuit across the field rheostats, 
the rheostats having considerable resist- 
ance turned in to give the regulator a 
good margin to work on. The type TD 
regulators are arranged to open and close 
a shunt circuit across the generator field 
rheostat; type TA across the exciter field 
rheostat. 

Direct-current regulators, type TD, 
consist of a main control magnet and 
relay. The relay is differentially wound, 
one of these windings being permanently 
connected to the circuit, while the other 
is opened and closed by the main con- 
tacts which are operated by the main 
control magnet. As the main contacts 
are opened and closed, they simultaneously 
open and close the relay contacts by means 
of the differential winding of the relay. 
These relay contacts open and close a 
shunt circuit across the generator field 
rheostat. To prevent injurious sparking 
at the relay contacts, condensers are con- 
nected in multiple across them. This 
regulator will maintain constant voltage 
on one shunt-wound generator, or will 
maintain constant voltage on several 
compound-wound generators operating in 
parallel, regulating, however, only one at 
a time. Several generators can be ar- 
ranged to be controlled by one regulator, 
by means of the five-point rotary switch 
as shown in Fig. 1. The generator being 


regulated has a tendency to take the sud- 
den fluctuations of load, but it is quickly 


3 equalized between the several generators 


by means of the compound winding 0 
the machines. With shunt-wound gen- 
erators it will be necessary to have 4 
regulator for each generator to be regu- 
lated. These regulators are usually ar- 
ranged to maintain constant voltage at 
the bus-bars, but may be connected to 
pressure wires brought back from the 
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centre of distribution, thus maintaining 
constant voltage at the centre of distri- 
bution. 

Elementary connections of this regu- 
lator are shown in Fig. 3. Type TA 
regulators are designed to 
maintain a steady( but not 
a constant) exciter volt- 
age, and consists of the same 
direct-current control mag- 
net and relay as the type 
TD, with the addition of an 
alternating-current control 
magnet having a potential 
and an adjustable compen- 
sating winding. These two 
windings work in opposition 
to one another. This mag- 
net operates the lower main 
contact. The magnet core 
and lever are arranged by 
means of a counterweight 
to come to a balance at 
the correct voltage. Should 
the alternating voltage tend 
to vary for any cause, it 
would change the position 
of the lower main contact, 
which would cause the ex- 
citer voltage either to be 
raised or lowered, thus over- 
coming the disturbing fac- 
tor. Without the use of 
the compensating winding, 
the regulator will maintain 
a constant bus-bar voltage, 
and by the use of the adjust- 
able compensating winding 
and current transformer in the circuit to 
be regulated, the regulator will auto- 
matically compensate for line losses. The 
alternating voltage is automatically kept 
at its desired value by varying the exciter 


Fig. 1.—VOoLTAGE REGULATOR FOR Direct-CURRENT 
GENERATOR. 


ELECTRICAL REVIEW 


This regulator is independent of tempera- 
ture and frequency changes. Elementary 
connections are shown in Fig. 4. 

These regulators are switchboard in- 
struments in design and finish, and may 


be placed on the front of a switchboard 
panel or be placed at either end of switch- 


less of variations of speed and load 
naturally results in reduced attendan 
the switchboard, increased output of 
tion and reduced lamp renewals du 
perfect regulation. These instrun 
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are manufactured by the General Ele 
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Fie. 8.—ELEMENTARY CONNECTION OF REGULATOR. - 


tre of distribution, it will require no 
further adjustment and the station volt- 
age will be increased or decreased with 
the load to automatically maintain the de- 
sired voltage at the centre of distribution. 


board on rigid iron brackets made for 
that purpose. 

The great value of these regulators 
will be recognized in their maintaining 
the desired potential on a system, regard- 
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Fia. 4.—ELEMENTARY CONNECTION FOR REGULATOR. 


have proven satisfactory is shown b 
fact that there are now in service | 
lators controlling upward of 100,000 
watts of, generating apparatus and g 
full satisfaction. 


tomatic Block Signals for Elec- 
tric Railways. 
Jn Friday, December 18, the practical 


‘king of the automatic block signal- 


tem for electric railways, devised by 
. S. M. Young, was shown at Roches- 
, N. Y., to a party of railway engi- 
rs, and representatives of the technical 
TS. 

[he system has been installed on a 
tion of the Rochester & Sodus Bay 

tric Railway at Float Bridge, N. Y. 

e section of the road selected is about 

f a mile long, includes a steep grade, 

1 is exposed to unfavorable conditions, 

» idea being to make as complete a test 

the reliability of this system as possi- 

. The rails on this part of the road 

> frequently covered with snow, and 

ıd and ice have to be contended with, 

t these, it is said, give no trouble. At 

e time of the demonstation, the track 

is filled in with snow. 

The apparatus worked perfectly during 

e demonstration, setting the semaphore 

danger whenever the car entered the 
ock, and setting it at clear immediately 
yon its leaving the block. The system 
entirely automatic, the semaphore being 

t by the car as it enters and leaves each 
ock. Arrangement is also made so th&t 

case of a breakdown of the system at 
iy point the semaphore will be held at 
nger until the fault is rectified. ‘The 
stem is extremely simple; it is inde- 
ndent of the number of cars on the 
ock, holding the signal at danger until 

e last one has left, and it allows the 
ll conductivity of both rails to be util- 
od for the return circuit. Automatic 
ock signals, as installed on steam rail- 
ads, require that the track shall be 
it into sections, insulated from each 
her, each section representing a block. 
t the one end of each section a source 
power is installed, connected to the 
'o rails. At the other end, also con- 
ted across the rails, is a relay which, 
hen there is no train on the block, holds 
e semaphore local operating circuit 
osed, and the semaphore stands at clear. 
he presence of a single pair of wheels on 
is section short-circuits the two rails, 
ereby throwing the relay out of action, 
1d consequently opening the operating 
reuit and setting the signal at danger, 
here it remains as long as the two rails 
e connected by a train. 

A simple arrangement of this kind can 
ot be used for an electric railway, unless 
xe use of the track as the return circuit 
| abandoned. However, the system may 
e operative by leaving one rail continu- 


ELECTRICAL REVIEW 


ous and dividing the other into sections 
corresponding to the blocks. This, of 
course, prevents the insulated rail from 
being used as a part of the return cir- 
cuit, and may necessitate the use of cop- 
per in the return circuit to make good for 
the loss of the rail. | 

In the Young system, both rails are 
utilized for the return circuit, each sec- 
tion being connected to the two adjacent 


HoMING AND Distant SIGNAL, AUTOMATIC 
BLOCK SYSTEM. 


sections with a bond of high conductivity ; 
and at least one cross bond per section 
is installed, connecting the section rail 
to the continuous rail. Thus, due to the 
section bonds and cross bonds, there is a 
continuous path of low conductivity for 
the current taken by the cars, and the two 
rails are maintained at the same potential 
by the cross bonds. This, however, is the 
case only for the direct current returning 
from the cars, as the construction of the 
bond is such that an alternating difference 
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of potential may be maintained beneath 
them. 

Referring to the diagram, X and Y 
are the rails, X being divided into sec- 
tions corresponding to the blocks. IJ is 
the insulating joint, and B1 and B2, the 
bonds connected around the insulating 
joints and cross-connecting the two rails. 
L is a line wire supplied with an alter- 
nating current from a generator at the 
power-house, the continuous rail forming 
the other side of this circuit. At one end 
of each section a transformer is installed, 
the primary of this being connected be- 
tween the line L and the rail Y, and the 
secondary across the two rails. At the 
other end of each section a special type of 
relay R is placed, connected across the 
two rails. At this point is placed the 
semaphore and the means for operating 
it. This apparatus may be of any type, 
provided it can be controlled electrically. 

Under normal conditions, when there 
is no car on the section 2, the relay R will 
be acted upon by an alternating potential 
from the secondary of the transformer T’. 
This, as seen in the diagram, closes the 
local circuit containing the batteries B, 
and thus holds the semaphore S at clear. 
As soon as a car enters the block 2 the 
rails are short-circuited by the wheels, 
the relay opens by gravity, and a counter- 
weight sets the semaphore to danger. As 
soon as the car leaves the section, the re- 
lay again closes the local circuit, showing 
a clear track. 

The operation of this system depends 
upon two special pieces of apparatus—the 
bonds and the relay. These ‘bonds are 
merely high conductivity bonds containing 
a reactance. They thus offer no resist- 
ance to the flow of continuous current, 
but choke back the alternating signaling 
current. The frequency used in the dem- 
onstration was 100 cycles per second, the 
line being supplied from a 300-volt gen- 
erator. The power taken is very small; 
transformers step down the pressure to 
three volts across the rails, and but a 
quarter of a volt is necessary to operate 
the relay. This small voltage, however, 
must be supplied at a given frequency. As 
the power is small, a wire about No. 10 
is all that is necessary for the line L. 

A relay for this system must not only 
be operated surely by a low voltage of 
proper frequency existing between the two 
rails, but it must not respond to any other 
difference of potential, whether due to the 
direct current flowing in the rails or to 
an accidental supply of alternating cur- 
rent of a different frequency. Thus, the 
rapid starting of a car on the block might 
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send a momentary impulse through the 
relay, but this should not affect it. In 
construction the relay is similar to a shunt 
motor, with a drum armature containing 
but one coil. The field is supplied from 
the primaries of the small transformers, 


a ee ee Oe ee A 
OPERATING MECHANISM, AUTOMATIC BLOCK SIGNAL SwITCH. 


and the armature is connected across the 
rails. ‘Che armature is counterbalanced 
so as to hold the relay contact open, ex- 
cept when there is a current flowing 
through its field and another flowing 
through its armature, of the same fre- 
quency. 
exists between the alternating field and 
the current in the armature coil. This 
closes the relay contact and sets the signal 
The field and armature cores 
are, of course, laminated. 

In signal engineering, for a system to 
be considered, it must meet rigid require- 
ments. Thus, the signal must go to 
danger whenever any part of the appa- 
ratus breaks down, and must remain so 
until this condition is remedied. Ex- 
amining the Young system in detail, it 
will be seen that a break in either arma- 
ture or field circuit of the relay will set 


Under this condition, a torque - 


ELECTRICAL REVIEW 


the signal to danger. A break in either 
rail would open the supply circuit, with 
the same result; as will also a break in the 
alternating-current supply, due to a fault 
in the line or a breakdown of the trans- 
former. It is also necessary that a break- 
down of the insulating 

bond should hold the sig- 

nal to danger. To secure 

this condition, the sec- 
ondaries of the signal 
transformers T and T” 

are connected in opposite 
directions to alternate 
sections of the track. If, 

then, a joint breaks 

down, say at the station 

S, the relay will be held 

open by the transformer 

T, which is not only 

closer to the relay R than 

the transformer T’, but 

acts with the counter- 
weight against T’. Thus, 

it will be seen that the 

only apparatus required 

‘ in this system, in addi- 
tion to any signaling de- 
vice which may be con- 

| trolled electrically, is a 
: small alternating-current 
generator and a light line 
extending continuously 
{ along the road to be pro- 
\ tected; the small trans- 
\ formers and the special 
relay, one of each being 
required for each block; 
and the special bonds, 
each section requiring at 
least two—one for a cross 
bond, and one for a bond 
around the insulating 
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the electric motor signal of the Pneun 
Signal Company, of Rochester, was | 
though any electrically controlled sy 
might have been employed. This com: 
also controls the American rights fo) 
Young system. This signal is operate 
a small electric motor contained in a 
attached to the semaphore pole, and p 
is supplied to the motor from a local | 
age battery, so as to be independen 
the line current. ‘This battery is of 
voltage, so as to avoid objectionable sp 
ing at the relay contacts. It is cha 
continuously by a small current di 
from the line through incandescent la 
used as resistance. Incandescent la 
not only furnish a cheap and conver 
form of resistance, but they are made 
of to give a position, as well as a c 
signal at night. There are ten la 
mounted on the semaphore arm, 
white and five red, the white being lig 
when the signal stands at clear, and 
red when it is at danger. 
ee ee 


A New Key Push-Button Switc 


The accompanying illustration sho 
new key push-button switch which is b 
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placed on the market by the Mars 
Sanders Company, of Boston, Mass. | 
is made upon the well-known lines of 


L 


32-4 
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DIAGRAM OF CIRCUIT, AUTOMATIC BLOCK SIGNAL SYSTEM. 


joint. The system is applicable to alter- 
nating-current railways as the frequency 
of the power supply will differ from that 
of the signaling circuit and the relay will 
not respond to any current passing 
through its armature unless the frequency 
is the same as that of the signaling circuit. 

In the system as installed at Rochester, 


M-S push-button switch, but with 
added feature of the key, which pre 
the switch from being tampered wit 
unauthorized persons. These swi 
can be used in asylums, public halls, 
where it is not desirable to have | 
operated by any but the properly au 
ized persons. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


TELEPHONES IN CUBA—The Senate at Havana, Cuba, has 
ssed a bill granting a concession to the Compania Nacionale, an 
nerican concern, for the installation of long-distance telephones. 
aere was some opposition to the granting of the concession on the 
ound that the company would come into competition with the gov- 
nment telegraphs. 


INCANDESCENT LAMPS FOR THE LOUISIANA PURCHASE 
KX POSITION—The contract for incandescent lamps for the Louisi- 
1a Purchase Exposition provides for 300,000 incandescent lamps. 
, the Palace of Education alone there will be installed 12,000 lamps. 
r. E. B. Ellicott is acting chief electrician and mechanical engi- 
er. He is on leave of absence from his post as city electrician of 
hicago, 11l., pending the return of Mr. Henry Rustin, chief electri- 
an and mechanical engineer, who is now in the Adirondacks under- 
ying treatment for his health. 


LAKE SUPERIOR COMPANY SALE—The assets of the Consoli- 
ated Lake Superior Company, which were pledged with Speyer & 
ompany as collateral for a loan of $5,050,000, were sold at auction 
‘noon December 15. The assets were bid in by Edward C. Hender- 
yn, of Guthrie, Cravath & Henderson, representing Speyer & Com- 
any. The price paid was $4,500,000. As soon as the list of securi- 
es to be sold had been read notices were served by various inter- 
sted parties protesting against the sale. The Stanley Electric 
fanufacturing Company, of Pittsfield, Mass., served notice that it 
as the owner of the machinery in the electric lighting plant in the 
ichigan Lake Superior power-house. The notice stated that the 
aachinery had been placed with the company, the Stanley Electric 
‘anufacturing Company reserving all rights thereto until the pur- 
ase price should have been paid. The purchase price, $60,000, it 
as stated, has not been paid. 


PROGRESS ON CONNECTICUT POWER ENTERPRISE—The 
roject of installing the equipment for transmitting electricity from 
1e New Milford Power Company’s plant at Bulls Bridge on the 
ousatonic river, in Litchfield County, to Waterbury, New Britain 
1d Cheshire to operate the traction and lighting properties of the 
onnecticut Railway and Lighting Company is being rapidly pushed. 
his is the biggest power enterprise ever undertaken in Connecticut. 
he distance from Bulls Bridge to Waterbury is over thirty miles, 
nd to New Britain and Cheshire it is considerably greater. Six 
ibles, each containing seven wires, will be used in transmitting the 
irrent. The cables form two lines of transmission wire, the poles 
aralleling each other at a distance of about twenty-five feet. The 
ires are of aluminum. Distribution power plants are being built 
t Waterbury, Cheshire and New Britain. It is expected that the 
ew power system will be in partial operation early in the new year, 
ut it will not be entirely ready until summer. The contract by 
hich the New Milford company is to furnish power to the trolley 
ymbine is to run for a period of thirty years. 


TIME SIGNALS AROUND GLOBE—The United States Naval 
bservatory has announced the details of its scheme to send tele- 
raphic time signals throughout the world to mark the beginning of 
1e new year. The signals were sent out last year for each of the 
yur great standard time belts of the United States. This year it is 
roposed not only to secure a wide distribution of these new year 
gnals throughout North and South America, by the cooperation of 
1e telegraph and cable companies, but also to send one or more of 
re four series of signals around the world and back to the room in 
ae Naval Observatory where they started. The signals will begin at 
1.55 r. M. and end at midnight, eastern time. The same series will 
e sent out an hour later, ending at midnight, central standard time; 
gain an hour later, ending at 2 a. M., for midnight of mountain 
tandard time, and again an hour after that, ending at 3 a. M., for 
nidnight of Pacific coast standard time. During each of these four 
ive-minute intervals the transmitting clock will send an electric 
mpulse practically every second. On the world circuit the signals 
vill go by land lines to Cape Canso, N. S., thence by cables to the 


Azores, Lisbon, Gibraltar, Malta, Alexandria and Port Said; by land 
to Suez, by cable to Aden and Bombay, by land to Madras, by cable 
to Penang, Singapore, Saigon, Hong Kong, Manila, Guam, Midway, 
Honolulu and San Francisco, and by land back to Washington. It is 
proposed to receive both the outgoing and incoming signals on the 
same chronograph at the Naval Observatory, and thus preserve a 
permanent graphic record of both on a single sheet of paper. It is 
suggested that, besides demonstrating the possibilities of practical 
astronomy and telegraphy, working together through internationa: 
cooperation, benefits will result from the general attention that it 
will direct to the advantages of the use of accurate standard time 
throughout the world. The messages also will carry a new year’s 
greeting to the world. 


TELEPHONE AND TELEGRAPH. 


HARRISBURG, PA.—A charter has been issued to the Montour 
Telephone Company. 


CHAMPAIGN, ILL.—The new farmers’ telephone line to Pick- 
ettsville is in operation. 


MOOSUP VALLEY, CT.—The telephone line will be extended 
from Coventry to Moosup Valley. 


PUTNAM, TEX.—C. V. Marten has bought the telephone ex- 
change of Putnam from W. A. McCreight. 


SCHENECTADY, N. Y.—The Hudson River Telephone Company 
has moved to its new building in this city. 


WARREN, OHIO—The Jefferson & Warren Telephone Company 
will establish a telephone exchange at Bristolville. 


CARBONDALE, PA.—The Northeastern Pennsylvania Telephone 


Company will build a line from Tirzah through Welsh Hill to South 
Gibson. 


SARASOTA, FLA.—The new telephone exchange is completed, 
and Sarasota is connected with Tampa, Bradentown, Palmetto and 
other towns. 


BUFFALO, N. Y.—The Commercial Telephone Company has been 
incorporated with a capital of $50,000, to do business in Erie and 
Cattaraugus counties. 


JOANNA, PA.—The Conestoga Valley Telephone Company in- 
tends to rebuild its line from Joanna to Morgantown, using heavier 
poles to carry the wires. 


ALBANY, N. Y.—The New York & Northern Telephone Company 
has petitioned the city for a franchise to construct and maintain 
telephone and telegraphic services. 


HOLLY BEACH, N. J.—The borough council has passed an ordi- 
nance granting the Eastern Telephone and Telegraph Company per- 
mission to string wires in the streets of this place. 


WILLIAMSPORT, PA.—The telephone line through the Nip- 
penose valley is now completed and in operation. It is a part of the 
system of the United Telephone and Telegraph Company. 


TOLEDO, OHIO—Under the new organization of the business of 
the Central Union Telephone Company in Ohio, the office of the 
general division superintendent will be at Columbus, and division 
offices will be established at Toledo, Chillicothe, Dayton and Akron. 


ONTARIO, CAL.—The Home Telephone Company has presented 
an application to the city trustees for a telephone franchise to run 
for fifty years. It is provided that after five years two per cent of 


the gross earnings of the company shall be paid to the city each 
year. 


WEBSTER CITY, IOWA—D. C. Chase, of this city, and a num- 
ber of other business men are organizing a stock company for the 
purpose of taking over the lines and franchise of the Stratford In- 


dependent Telephone Company, and putting in a second telephone 
system and exchange in this city. ` 


| December 26, 1903 
| OBIT 


HERBERT SPENCER, the 
n the morning of December 
yerbert Spencer was the we 
„m was born On April 27, 182 
on, be took UP railway eng 
or eight or nine years. He 
subjects, and one of the lea 
„w subject of psychology. 


SIR FREDERICK BRA} 
sorember 30, 1903. He was 
1s, When he was sixteen 
none of the old schools of 1 
experience he commenced p 
| engineer in 1853, and the fo 

Institution of Mechanical E 
of the Institution of Civil H 
full membership. In 1874 È 
tin of Mechanical Enginee 
Gril Engineers in 1884, he 
tors of past progress, and 
| ‘ergings by hydraulic pres 
ras president of the mec 
sociation in 1872, and aga 
president of the Associatic 
16 when he delivered an 
which the engineer cre 
13 he was elected a fel 
was appointed member of t 
on the council and as a m 
vas (on the retirement o 
honorary secretary of the 
of the City and Guilds of 
the Goldsmith’s Company q 
ing body. A knighthood y 
béronetcy in 1889. He rece 
+ the universities of Oxford 
Cambridge and McGill. 


4 


MR. THOMAS CYPRIA 
Canadian Westinghouse © 
William, Canada, on Decer 

a Ubusual business judgment 

A clearness and force of his 
à good adviser. His is the 
higher officials of the We 
"ear Was the son of the R 
16, 1865, at Middletown Sp 
he Was fifteen years old 
pany, where an uncle, Mr. 
ùe entered the Latin Scho 
be entered Phillips Exetd 
bookstore for students, 
Harvard that autumn, b 


ntinue the co 
but 


Vol. -h.y 


EWS 


dria and Port Said: br ay 


by land to Madras, br tack 
ng. Manila, Guam, Midas. 
| back to Washington, I 
nd incoming Signals og t 
atory, and thus preserre 3 
ingle sheet of paper. Iti 
e possibilities of pracie 
ther through internatiary 
' general attention that? 
of accurate standard tips 
O will carry a new years 


GRAPH, 


en issued to the Montor 
= telephone line to Pici- 
e line will be extended 
ight the telephone ex 
ver Telephone Compani 


en Telephone Company 
ville. 

ennsvivania Telephone 
sh Welsh Hill to South 


xchange is completed. 
entown, Palmetto and 


ne Company has beet 
business in Erie and 


„phone Company | 
ntown, using heavier 


Telephone Compan? 
truct and maintaii 


has passed an ordi 
raph Company ef 


@, 

through the NiP 
[1 ig a part of te 
‘ompany. 


of the business of 
rhe office of the 
nus, and division 
yton and Akron: 


ny has presented 
tranchise to TUR 


two per cent of 
o the city ° 


ity. and a nut: 


ompany for the 
e stratford ‘a 
cond telepboa? 


a 


> ee 


December 26, 1903 


OBITUARY NOTICES. 


HBRBERT SPENCER, the famous author and philosopher, died 
on the morning of December 8, at his home in Brighton, England. 
Herbert Spencer was the son of a schoolmaster of Derby, England, 
and was born on April 27, 1820. At seventeen, after a private educa- 
tion, he took up railway engineering and followed this profession 
for eight or nine years. He was a prolific writer on philosophical 
subjects, and one of the leaders in thought and literature on the 


new subject of psychology. 


SIR FREDERICK BRAMWELL, F. R. S., died on Monday, 
November 30, 1903. He was born in London, England, on March 7, 
1818. When he was sixteen years of age he went as an apprentice 
to one of the old schools of mechanical engineering. After a varied 
experience he commenced practising on his own account as a civil 
engineer in 1853, and the following year became a member of the 
Institution of Mechanical Engineers. He was elected an associate 
of the Institution of Civil Engineers in 1856 and in 1862 attained 
full membership. In 1874 he was chosen president of the Institu- 
tion of Mechanical Engineers. As president of the Institution of 
Civil Engineers in 1884, he described in his address the chief fac- 
tors of past progress, and advocated the treatment of large steel 
forgings by hydraulic pressure instead of steam hammers. He 
was president of the mechanical science section of the British 
Association in 1872, and again in Montreal in 1884. He was elected 
president of the Association for the Bath, England, meeting in 
1888, when he delivered an address on the greatness of the work 
which the engineer creates out of minute beginnings. In 
1873 he was elected a fellow of the Royal Society. In 1881 he 
was appointed member of the Ordinance Committee. After serving 
on the council and as a member of the board of management he 
was (on the retirement of Sir William Bowman in 1885) made 
honorary secretary of the Royal Institution. On the foundation 
of the City and Guilds of London Institute he was appointed by 
the Goldsmith’s Company one of its representatives on the govern- 
ing body. A knighthood was conferred upon him in 1881, and a 
baronetcy in 1889. He received the honorary degree of D. C. L. from 
the universities of Oxford and Durham, and that of LL. D. from 
Cambridge and McGill. 


MR. THOMAS CYPRIAN FRENYEAR, sales manager of the new 
Canadian Westinghouse Company, died of typhoid fever at Fort 
William, Canada, on December 10. He was a man of exemplary life, 
unusual business judgment and ability, and was remarkable for the 
clearness and force of his ideas. As an electrical engineer he was 
a good adviser. His is the first death in nearly five years among the 
higher officials of the Westinghouse Electric Company. Mr. Fren- 
year was the son of the Rev. T. C. Frenyear and was born on March 
16, 1865, at Middletown Spa, Vt. He began his business career before 
he was fifteen years old, in the office of the Boston Electric Com- 
pany, where an uncle, Mr. W. R. Nutting, was manager. While there 
he entered the Latin School, doing his studying at night. From there 
he entered Phillips Exeter Academy, paying his way by keeping a 
bookstore for students. He was graduated in 1885. He entered 
Harvard that autumn, but could not spare time from business to 
continue the course. He afterward entered the Boston University, 
but a business reverse put an end to his efforts to gain a collegiate 
degree. For several years after that he was in the employ of the 
Thomson-Houston and Brush Electric companies as a salesman, with 
his headquarters in Buffalo. From 1892 to 1895 he was superin- 
tendent of the Cayadutta Electric Railroad. In the fall of 1895 he 
entered the employ of the Westinghouse Electric and Manufacturing 


Company. He was connected with the sales office of that company 


until November 1, 1903, when he was placed in charge of the sales 
department of the new Canadian company, with headquarters in 
Toronto. He was married to Miss Emma L. Chase, of Exeter, ou 
June 28, 18938. Mrs. Frenyear and three children survive him. Mr. 
Frenyear was a deacon and trustee of the Delaware Avenue Baptist 
Church, of Buffalo, and had been superintendent of the Sunday- 
school. In announcing the death to the officials of the Westinghouse 
company, Vice-President Taylor said: “The management desires to 
place on record its thorough appreciation of his able and loyal service 
and of the loss to the Westinghouse interests by the untimely re- 
moval of a young and zealous official, whose future seemed so full of 
promise.” 
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ELECTRICAL SECURITIES. 


Considerable strength was shown in the stock market develop- 
ments of last week, and several net advances were made in leading 
issues. This investment advance in prominent issues strengthens 
the hope that popular investment is again taking hold of the market. 
Notwithstanding the pessimistic rumors which emanate from the 
bear headquarters, there is apparent a firm undertone which bids fair 
to carry the stock market over the holidays and maintain the present 
increase in prices. The money market during the week was much 
easier, and the bank statement of Saturday was more favorable than 
has been known for some time. 

November exports amounted to $160,455,000, as against $125,- 
200,000 for November, 1902. The imports were $77,000,000, against 
$85,300,000 for last year. The excess of exports over imports was 
$83,300,000, as compared with an excess in November, 1902, of $39,- 
800,000. For the eleven months of the year, the exports amount to 
$1,284,000,000, against $1,212,000,000 for the same period last year. 
The imports were $917,000,000 this year, against $874,000,000 last 
year. The excess of exports over imports for the eleven months 
amounts to $392,000,000, against $337,000,000 last year for the same 
period. | 

ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 19. 


New York: Closing 
Brooklyn Rapid Transit.................. 50 
Consolidated Gas........ 0... cece cece nee 188% 
General Electric....... 0... cc cece eee e eee 165% 
Kings County Electric................06. 178 
Manhattan Elevated.............00c cc eees 141% 
Metropolitan Street Railway.............. 121% 
New York & New Jersey Telephone....... 147 
Westinghouse Manufacturing Company.... 185 


The regular quarterly dividend of 13%, per cent on the stock of 
the Metropolitan Street Railway Company will be paid January 15, 


1904. Books close December 24 and reopen January 16. 
Boston: Closing 

American Telephone and Telegraph...... 126 

Edison Electric Illuminating............. 218 

Massachusetts Electric...............006. 75 

New England Telephone................. 122 


Western Telephone and Telegraph preferred 81 


The transfer books of the Boston Elevated Railway Company 
will be closed from December 23 until January 5, for the annual 
meeting. 

The directors of the American Telephone and Telegraph Com- 
pany have declared a regular quarterly dividend of 1% per cent and 
an extra of 3% per cent. The dividends are payable Janu- 
ary 15 to stockholders of record December 31. Transfer books close 
January 1 to January 15, both days inclusive. The company’s in- 
strument statement for the month ended November 20 shows gross 
output of 96,963, and 32,297 returned, leaving net output of 64,666, 
as compared with 56,649 for 1902. Since December 20, 1902, the 
gross output has been 1,020,941, and the returned 441,013, the net 
output being 579,928, as against 573,740 for the preceding year. 
The total number now outstanding is 3,730,248. 

At the annual meeting of the Massachusetts Electric Companies 
the stockholders voted to accept the annual report as submitted. 
S. Endicott Peabody, Philip Dexter, Everett W. Burdett, Philip L. 
Saltonstall and E. Rollins Morse were reelected trustees for three 
years. 


Philadelphia : Closing 
Electrical Company of America.......... 8 
Electric Storage Battery common......... 54 
Electric Storage battery preferred........ 54 
Philadelphia Electric...............0. 000. 6 
Union Traction, pcs246ieedcrcatendas sei an 45% 
United Gas Improvement...............0. 8434 


Electric Storage Battery directors have declared a regular quar- 
terly dividend of 144 per cent on the capital stock, payable January 
2. Books close December 24 and reopen January 2. 


Chicago : Olosing. 
Chicago Telephone.............cccccccees 123 
Chicago Edison Light.................... 144% 
Metropolitan Elevated preferred.......... 54 
National Carbon common................ 17% 
National Carbon preferred................ 90 
Union Traction common................6. 6 
Union Traction preferred..............6. 29 


It is stated that the local elevated railroads will show the largest 
percentage of increase this month of any month during the year. 
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PERSONAL MENTION. 


PROFESSOR LUDWIG BOLTZMANN has been elected honorary 
member of the Moscow Academy of Science, Moscow, Russia. 


MR. FRANK T. CRAVEN has resigned his position with the C. J. 
Field Conduit Company, to represent the American Conduit Com- 
pany, New York city, N. Y. 


MR. ALFRED G. HEGGEM, who has been located as consulting 
engineer at Massillon, Ohio, has opened offices for the practice of his 
profession in the Bryant Building, Kansas City, Mo. l 


MR. OLIVER N. BILER has resigned as superintendent of the 
municipal electric light and waterworks plants of Portland, Ind., to 
accept a position with the S. M. Smith Company, Noblesville, Ind. 


MR. H. I. MILLER has resigned his position as general manager 
of the Vandalia line to accept that of general manager of the Chicago, 
Rock Island & Pacific Railway Company, with offices at Chicago, Ill. 


MR. A. H. BABCOCK has resigned his position as electrical engi- 
veer of the North Shore Railroad Company, San Francisco, Cal., and 
has been appointed electrical engineer of the Southern Pacific Com- 
pany. 

MR. CHARLES J. REED, Philadelphia, Pa., announces that, al- 
though he has already received assurances of renomination as 
secretary of the American Electrochemical Society, it will be im- 
possible for him to serve if elected. 


MR. FREDERICK SARGENT, of Chicago, 11l., has been retained 
as a consulting engineer by the commission in charge of the work 
of electrically equipping the suburban lines and terminals of the 
New York Central Railroad in New York city. 


MR. W. E. L. GAINE, general manager of the National Tele- 
phone Company, of London, and Mr. Frank Gill, chief engineer 
of the same company, will arrive in New York this week, and 
intend to visit the telephone interests of the United States. 


MR. EMIL O. LUNDIN, president of the Lundin Electric and 
Machine Company, Boston, Mass., was a visitor to New York city 
last week. Mr. Lunain announces a brisk trade in the specialties 
for which his house is well known in the electrical field. 


MR. RUSSELL HOWLAND, advertising expert, announces that 
he has moved to larger quarters at 120 Liberty street, from 150 
Nassau street. Mr. Howland is well known in the electrical field, 
and has a large clientele in this and allied engineering industries. 


MR. F. L. WAUKLYN has resigned as vice-president and general 
manager of the Montreal Street Railway Company and the Montreal 
Park & Island Railway Company, of Montreal, Quebec, It is reported 
that he will become vice-president of the Dominion Coal Company 
and also vice-president of the Mexican Light and Power Company. 


MR. GEORGE L. COLGATE, general eastern and export sales 
agent for the Kuhlman transformer, has the management of a 
project to utilize current from Niagara Falls, at Batavia, N. Y., for 
power and lighting purposes. A new street railway company will 
be one of the first purchasers of power, and it is expected that 


electric power will also be used to a considerable extent by business 
interests of the city. 


MR. BION J. ARNOLD, president of the American Institute of 
Electrical Engineers, has met with a serious setback in his plans 
for a demonstration of his experimental electric pneumatic single- 
phase railway system. On December 18 a fire in the engine house 
of the road at Lansing, Mich., destroyed the locomotive, cars and 
machine shop. The system had been completed and was to have 
undergone a private test the following morning, to be followed by a 
public demonstration on January 1. Mr. Arnold will immediately 
rebuild. 


MR. U. N. BETHELL, vice-president and general manager of the 
New York Telephone Company, has been elected vice-president and 
director of the Hudson River Telephone Company. Mr. Bethell is 
rapidly becoming known as the “Pooh-bah” of the telephone operat- 
ing field. In addition to the above, among other offices held by Mr. 
Bethell is that of president of the Chesapeake & Potomac Telephone 
(Company, president of the Bell Telephone Company, of Philadel- 
phia, and president of the Atlantic & Delaware Telephone and 
Telegraph Company. 


MR. WILLIAM BARCLAY PARSONS, chief engineer of the 
Board of Rapid Transit Commissioners of the City of New York, had 
his left arm fractured while riding on a hand car on December 14 in 
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the tunnel. He was sitting on a front seat rigged up in the car, and 
threw his arm over the back of the seat. The long-handled bar with 
which the car was being propelled caught the arm, breaking the bone 
below the elbow and dislocating the wrist. Mr. Parsons had a nar- 
row escape at the time Major Shaler was killed by a fall of rock in 
the tunnel. 


MR. LARUE VREDENBURGH, who will present at the twenty- 
seventh convention of the National Electric Light Association, to be 
held in Boston, a report on advertising methods for central stations, 
has sent out a circular to members of the association, asking them 
to give expressions of opinion as to the methods they have found 
most effective along this line; what their experience has been as to 
traceable results from such advertising as they have done, and re- 
questing them to forward him for use in his report samples of ad- 
vertising matter that, in their opinion, have been the best business 
bringers. Mr. Vredenburgh will also make a similar request of a 
large number of foreign central station companies, with a view of 
comparing methods in this country and abroad, as well as giving 
the association the benefit of any novel ideas that it would be well 
to adopt here. The report will have immense practical value for ail 
members wishing to extend their business. 


MR. ROBERT T. LOZIER, general manager of sales for the Bul- 
lock Electric Manufacturing Company, New York city, announces the 
following sales organization: Mr. A. F. Wolf, former assistant to 
the general manager of sales at Cincinnati, has been transferred to 
the New York office to act as assistant district manager of that office, 
Mr. E. W. Goldschmidt being the district manager at that point. 
Mr. W. L. Fairchild, late treasurer of the J. F. Kelly Engineering 
Company, is now located with the Bullock company and will operate 
from the New York office. Mr. Halbert P. Hill, formerly with the 
General Incandescent Arc Light Company and latterly general man- 
ager of sales of the Storey company, will take charge-of the Bullock 
exhibit at the St. Louis Exposition, 1904. Mr. Walter B. Spellmire, 
late district manager of the Atlanta office, has accepted the vice- 
presidency of the A. W. Wyckoff company, with headquarters at 
Pittsburg, Pa.; the Wyckoff company taking the place of the Pitts- 
burg Engineering Company in representing Bullock interests in that 
section. Mr. G. C. Henry, formerly general manager of the Florida 
Electric Company, has been appointed district manager at Atlanta. 
These increases in the sales forces are brought about to meet the 
very largely increased demand there is for Bullock apparatus. 


MR. S. MARSH YOUNG, manager of the electric railway depart- 
ment of the Pneumatic Signal Company, New York, tendered a trip 
to Rochester, N. Y., to a party of prominent signal engineers and 
railway men on Friday, December 18. The party inspected the Young 
automatic block signal system, which has been installed on the 
Rochester & Sodus Bay road at Float Bridge. In the party were 
C. W. Hotchkiss, president of the Indian Harbor Railroad Company; 
Azel Ames, signal engineer, Boston & Albany Railroad; J. C. Irwin, 
New York Central & Hudson River Railroad; Charles A. Barnes, 
engineer, New York State Railroad Commissioner; Professor Fitz- 
hugh Townsend, Columbia University; D. F. Carver, chief engineer, 
Public Service Corporation; R. E. Danforth, general manager, 
Rochester Railway Company; J. M. Waldron, signal engineer, Inter- 
borough Rapid Transit Company; R. G. Siegel, signal engineer, 
Brooklyn Rapid Transit Company; J. N. Beckley, president, Charles 
Hansel, vice-president and general manager, John T. Cade, sales 
manager, F. L. Dodgson, chief engineer, and Arthur Dean, signal 
engineer, of the Pneumatic Signal Company. The party was enter- 
tained very hospitably, and was conveyed to and from the several 
points of inspection in a special car provided by Mr. Young. 


LEGAL NOTE. 


IMPORTANT DECISION INVOLVING TELEPHONE SWITCH- 
BOARDS—In the suit on the Scribner patents, Nos. 357,538 and 
552,729, and the Scribner and Warner patent, No. 488,033, covering 
long and short springs in spring jacks, a decision was handed down 
on December 22 in the United States Circuit Court, Northern Dis- 
trict of Ohio, by Judge Francis J. Wing, in favor of the North 
Electric Company. This suit was contested by the Western Electric 
Company. The opinion in full reads: ‘In this cause the Dill is 
dismissed, and judgment for costs is awarded against the com- 
plainant.” Barton & Tanner were the attorneys for the complain- 
ant, and Lawrence for the defendant. An adverse decision would 
have been a very severe blow to independent telephone interests. 
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ELECTRIC RAILWAYS. 


MARSHALLTOWN, IOWA—The Iowa City, Davenport & Mus- 
catine Interurban Railway Company is surveying a line from Daven- 
port to this city. 


NOBLESVILLE, IND.—The city council has granted Wallace B. 
Campbell, of Anderson, a franchise for fifty years to operate an 
interurban line through this city, connecting Anderson and Lebanon. 


WASHINGTON, PA.—The Washington & Canonsburg Railway 
Company will build a line across the country from Washington to 
Finleyville, and will commence work on the same within a period 
of three months. 


GREELEY, COL.—George J. Spear has been granted a fran- 
chise by the city council. It is to run for fifty years, and provides 
that at the end of thirty years the city shall receive $250 a year 
for each mile of trackage for the use of the streets. 


BENTON HARBOR, MICH.—It is reported that the right of way 
for the proposed line of the Kalamazoo & Lake Michigan Electric 
Railway between this place and Kalamazoo has been secured, and 
it is now expected to have the road in operation by July next. 


MEMPHIS, TENN.—An amendment to its articles of incorpora- 
tion has been filed by the Fort Smith Suburban, increasing its 
capital stock to $100,000. The promoters intend to extend the line 
so as to make connection with the St. Louis, Iron Mountain & South- 
ern Railroad. 


JOPLIN, MO.—The Southwest Missouri Electric Railway has 
purchased the Mineral Cities Electric Line, which is partially con- 
structed, between Joplin and Pittsburg, Kan. This will give the 
Southwest Missouri a through line from Carthage to Pittsburg, a 
distance of forty-five miles. 


BAY CITY, MICH.—Advices from Detroit state that traffic ar- 
rangements have been completed whereby the line now being built 
from Flint to Saginaw will run to Bay City over the tracks of the 
Bay City-Saginaw United Traction Company, through service to be 
given from Bay City to Flint. 


CHARLOTTESVILLE, VA.—The Charlottesville City & Suburban 
Street Railways Company’s holdings in the city and suburbs have 
been sold at public auction for $50,000 to the bondholders, repre- 
sented by a committee of three—R. H. Wood, C. J. Rixey and Lewis 
T. Nackel. The amount paid is equivalent to from $95,000 to 
$100,000. 


ASHTABULA, OHIO—An electric railway is projected from 
Warren, Ohio, to Jefferson, Ashtabula County, where it will connect 
with three Pennsylvania and Ohio lines for Ashtabula. It would 
pass through Cortland, Mecca, Greene, Colebrook, New Lyme and 
Lenox. At Kennelworth it would cross the Middlefield-Sharon divi- 
sion of the Cleveland & Eastern. 


WHEELING, W. VA.—The Wheeling & Elm Grove Railway 
Company has opened its line to West Alexander, a distance of 
eighteen miles. The company’s next step will be the extension of 
its lines on through to Claysville and later to Washington, Pa., 
when a connection with another interurban line will give this 


city through traction service to Pittsburg. 


READING, PA.—In order to increase the service from the Klap- 
perthal station of the Metropolitan Electric Company, a heavy 
copper feed wire is being strung from this city. The distance is 
three and one-half miles, and the weight of the cable about 35,000 
pounds. When the work is completed the company expects to in- 
crease the service for railroad purposes about one-third. 


SAN JOSE, CAL.—Articles incorporating the Palo Alto & Subur- 
ban Railway Company have been filed in the county clerk’s office. 
It is capitalized at $100,000, its principal place of business is to be 
in Palo Alto, and its existence is placed at fifty years. The directors 
of the company are John F. Parkinson, G. F. Gray, K. H. List, 
W. P. Gray, L. N. Hobbs, G. S. Parkinson, W. E. Crossman. 


QUINCY, ILL.—The survey for the proposed electric line be- 
between Palmyra and Philadelphia. Very little of the line follows 
The entire distance is twenty-one and one-half miles—ten and one- 
quarter between Hannibal and Palmyra, and eleven and one-quarter 
between Palmyra and Philadelphia. Very little of the line follows 
the county roads, but cuts directly across the country, and in most 
cases the grade is very slight. 
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GOSHEN, IND.—Local capitalists have effected a tempora 
organization for the formation of a company to build an elect: 
line from Goshen to Warsaw, to make a connecting link betwe 
the trunk lines of the Indiana Union Traction Company and the ] 
diana Railway Company. ‘The officers are: president, F. E. 
Hawkes; vice-president, Haines Egbert; secretary, B. F. Deak 
treasurer, F. G. Hubbell. 


RICHMOND, IND.—The Wayne County commissioners ha 
granted a franchise to the Columbus, Greensburg & Richmo! 
Traction Company. The franchise is for the townships of Cente 
Abington, Washington and Wayne. The franchise only gran 
the right to cross the roads wherever necessary. The compa: 
has its own right of way. The franchise states that the line is 
be built within two years. 


MINNEAPOLIS, MINN.—The Minnesota Power and Troll 
Company has filed articles of incorporation with the secreta 
of state. The company is capitalized at $500,000, and it purpose 
according to the articles of incorporation, to develop water powe 
and construct electric railways. The incorporators are Charles 
Straub, Joseph L. Kichli and Mathias Schuienberg, all of Minr 
apolis, and Charles Swanson, of Fridley, Anoka County. 


CARLISLE, PA.—Preliminary to the construction of a troll 
line from Harrisburg to this place, a charter has been granted | 
the State Department to the Camp Hill Turnpike Company, 
Cumberland County. This company is to construct a turnpi 
from the Susquehanna at Bridgeport for a distance of three a) 
one-half miles. The incorporators are L. A. Sweigard, of Atlant 
City; John A. Cox, of Gettysburg, and S. J. Harris, of Carlisle. 


KOKOMO, IND.—The Kokomo, Marion & Western Tracti« 
Company has doubled its service between Kokomo and Greentow 
Cars now run every half hour, instead of every hour. The compa: 
let a contract with a Philadelphia electrical house for the equipme 
of a new power station in Kokomo. The machinery will cost $25 
000, and the buildings and power plant complete will cost $400,0( 
Work on the line is progressing eastward, and cars will be runni) 
to Marion before many weeks. 


JOPLIN, MO.—Articles of incorporation have been filed for t 
Joplin, Neosho & Pierce City Interurban Railroad Company. T 
company’s Offices will be in Neosho, and it intends to operate in t 
counties of Jasper, Newton, Barry and Lawrence, touching t 
towns of Joplin, Sarcoxie, Pierce City, Stotts City, Newtonia, Gran 
and Neosho. The capital is fixed at $50,000 and there are fi 
directors, as follows: Charles Cunliff, William S. Brawner, Jol 
Kimpel, John Weathers and Benjamin Cunliff. 


FREDERICK, MD.—At the annual meeting of stockholders 
the Myersville & Catoctin Electric Railway Company, held at Mye: 
ville, the following directors were elected: Christian W. Lynch, 
Clarence Lane, William Jennings, John M. Lane, W. C. Hepper 
H. H. Keedy, of Hagerstown, and Cyrus F. Flook, John C. Leathe 
man, Herman H. Routzahn and George D. Gover, of Myersvil 
The board organized by electing Christian W. Lynch, presiden 
J. Clarence Lane, vice-president; John M. Lane, Secretary, a1 
William Jennings, treasurer. 


INDIANAPOLIS, IND.—The Dayton & Western Traction Co: 
pany, capitalized at $10,000, has been formed for the purpose 
constructing a traction line from Richmond east to the Ohio sta 
line, to connect with the Ohio portion of the company’s line. Hen 
C. S.arr and John F. Robbins, of Richmond, are the Indiana caj 
talists interested in the scheme. The other incorporators a 
Valentine Winters, Howard Fravel, Frederick Funkhouser alr 
Albert S. Weusthoff, all of Dayton, Ohio, and Richard W. Deave 
of West Alexandria, Ohio. The line will connect with the traci 
of the Indianapolis & Eastern Traction Company in Richmond. 


PENN YAN, PA.—The amended incorporation papers of the Lal 
Keuka & East Side Electric Railroad Company recently filed wii 
the county clerk show that the capital stock will be $130,000. TI 
directors for the first year are: James T. Harris, Joseph C. Harr 
and Charles H. Hanscomb, of New York; Morris F. Sheppard, W 
iiam H. Fox and Charles H. Sisson, of Penn Yan; David H. Hoove 
of Keuka Landing; Frederick Crosby, of Crosby’s Landing, and 
Monroe Shoemaker, of Elmira. The road will run from this villa: 
along the eastern shore of lake Keuka to Keuka Landing, twel 
miles from Penn Yan, and eventually it will be extended to Hal 
mondgsport. 
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INDUSTRIAL ITEMS. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., will be 
glad to answer enquiries addressed to its transformer department, 


regarding “Salus” compound, the new insulation for Packard trans- 
formers. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., in bulletin No. 80 describes the installation of chloride accumu- 
lators for the Ottawa Electric Railway Company. This bulletin will 
be sent upon request. 


MESSRS. BRAMWELL & HARRIS, 5 Great George street, West- 
minster, England, announce, in referring to the recent loss which 
the company sustained in the death of Sir Frederick Bramwell, that 
the business of Bramwell & Harris will be carried on as heretofore 
at the above address, and that the offices at Edinburgh and Cardiff 
will be continued and the name of the firm remain unchanged. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., reports 
an exceedingly lively interest in its push-button switches. The com- 
pany has important installations of.these switches specified in nearly 
all of the large cities of the country, and by some of the most promi- 
nent architects and electrical engineers. The uniform plates and 
universal adaptation to all forms of conduit boxes are greatly appre- 
ciated by the contractors’ trade, as their work is thereby simplified. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, New 
York city, will be pleased to send its new price list “C,” applying to 
catalogue No. 14. This price list takes effect December 14, 1903, and 
supersedes all previous quotations. This list gives the quotations on 
every conceivable character of electrical apparatus. A new design 
of an electrical portable which this company is marketing is a lamp 


nineteen inches to top of shade, finished in combination brush brass 
and black. 


THE CARLETONCHASH ELECTRIC COMPANY, New York 
city, is placing on the market a universal adjuster for suspended 
electric lamps, which is designated as the “Electrogrip.” This is a 
device for attaching to the socket of an incandescent lamp, and is 
so constructed that it adjusts the lamp to any position desired. The 
device may be used with any size of cable, and is not only used as 
an adjuster, but also as a take-up, and, the manufacturer states, will 
not in any way wear the insulation off the cord. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, Ill., has published a souvenir bulletin descriptive of magneto 
telephones. This is one of the handsomest pieces of telephone liter- 
ature which any company has had the good fortune to produce. 
The typography and illustrations are excellent, and the cover is 
artistic to a high degree. The information given in this bulletin 
is valuable and may be looked up with profit by not only the pros- 
nective exchange operator, but by the telephone engineer as well. 


THE ROTARY ENGINE COMPANY, 135 South Second street, 
Philadelphia, Pa., will be pleased to send its bulletin No. 1 to inter- 
ested parties. This describes and illustrates the direct-connected 
generating sets for power and lighting, running from 1214 to 130 
kilowatts. This bulletin presents a concise description of the Warren 
rotary engine, the principles involved in which have been developed 
and tried through several years of study and a long series of prac- 
tical experiments. The manufacturer states that as a prime mover 
the Warren engine possesses every desired qualification and repre- 
sents an extreme of simplicity of construction and perfect mechan- 
ical action. 


THE MISSOURI-AMERICAN ELECTRIC COMPANY, St. Louis, 
Mo., reports a rapidly increasing business, for which it has extended 
the capacity of its plant. This is a new plant, and the building has 
a total floor space of about 20,000 square feet. The plant is equipped 
with a large number of labor-saving devices, some of which have 
been invented and patented by Mr. McDonnell, vice-president and 
general manager of the company. In addition to the manufacture 
of lamps, this company intends placing on the market very soon a 
new current controller, a new lighting device and a new sign flasher. 
Mr. A. W. W. Miller is president of the company and Mr. George P. 
McDonnell is vice-president and general manager. 


THE C. W. HUNT COMPANY, West New Brighton, N. Y., in a 
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handy booklet describes the general line of machinery which it 
manufactures. This company has had thirty yeare’ experience, and 
has one of the largest and best-equipped shops in America for this 
line of manufacture. The company designs and builds every article 
in its own works, and fully guarantees the material and workman- 
ship. Among the more important machines described in this book- 
let are steeple towers, parabolic boom towers, steam shovels, eleva- 
tore, overhead trolleys, coal tubs, automatic railways, cable railways, 
steam and electric hoisting engines, blocks and sheaves, coal crack- 


ers, conveyors, coal screens and valves, industrial railways and 
electric locomotives. 


THE LAIDLAW-DUNN-GORDON COMPANY, 114 Liberty street, 
New York city, has recently issued bulletin L 509, describing a new 
line of air compressors. These compressors are fitted with Meyer 
steam valve gears, permitting of an adjustable cutoff. The air ends 
are arranged both with poppet inlet and outlet valves and with 
mechanically operated inlet and poppet outlet valves, the valves in 
either case being placed in the head of the cylinder, permitting the 
body to be effectively water-jacketed. The frames of these com- 
pressors are especially heavy. The capacities listed range from 468 
to 2,220 cubic feet of free air per minute, and the air pressure from 


80 to 100 pounds per square inch. This pamphlet will be sent upon 
request to those interested. 


THE DIELECTRIC MANUFACTURING COMPANY, 8t. Louis, 
Mo., will be pleased to send its catalogue on insulating materials to 
any one interested in this subject. The aim of the Dielectric Manu- 
facturing Company has been to reach the closest practical approxi- 
mation to an ideal insulation, by a careful study and manipulation 
of the raw materials, supplemented by a careful study of the mechan- 
ical, chemical and electrical requirements of the different parts of 
electrical apparatus which require to be insulated from one another. 
“Dielectrol” is a black fluid of varnish consistency, and is intended 
for either dipping finished coils or for painting on coils as they are 
being wound. It dries in air, but the company recommends baking, 
for the double reason of driving out all moisture from the cotton 
covering and allowing the excess of material to drain off. The com- 
pany will be pleased to furnish samples of this material on request. 


ROSSITER, MacGOVERN & COMPANY, 17 Battery place, New 
York city, in their December bulletin, call attention to an extensive 
line of electrical and steam machinery. The apparatus described in 
this bulletin is guaranteed to be first-class in every particular, and 
the dealers state will be found to be most modern in type and of the 
best known manufacture. With few exceptions, this company is ina 
position to make immediate deliveries, and the material can be 
inspected at any of its factories, either in Jersey City, N. J., or in 
St. Louis, Mo. The machinery which this firm handles is invariably 
overhauled or thoroughly looked over and tested before shipment, 
so that the company has no hesitancy in giving the same guarantees 
as are furnished by the leading manufacturers. In addition to deai- 
ing in electrical and steam machinery, Rossiter, MacGovern & Com- 
pany maintain in both Jersey City and St. Louis extensive repair 


shops, where they are prepared to execute promptly any kind of 
clectrical repair work. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTURING 
COMPANY, Rochester, N. Y., and Chicago, Ill, in bulletin No. 8 
describes its line of non-multiple central energy switchboards. In 
publishing this switchboard bulletin the company has endeavored to 
show illustrations and drawings of the various styles of cabinets 
which it manufactures for non-multiple central energy systems. 
Especial attention is called to the matter of equipment and the 
method of specifying this. In connection with the illustration of 
each switchboard a number of standard equipments are given and 
designated, as Standard Equipment “A,” “B,” etc. These cabinets 
and equipments are regularly carried in stock, and the orders for 
these are not subject to delay, whereas special equipments are sub- 
ject to more or less delay, depending upon the amount of work 
necessary to provide for the special orders. In addition to the 
strictly commercial descriptive matter, there is a lot of valuable 
information which has been compiled for the benefit of purchasers 
of this class of apparatus. This information will prove of great 
value to parties operating small magneto or generator-call systems, 


or who are thinking of equipping their plants with a central energy 
system. 
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